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OFFICIAL DOCUMENT, No. 7. 

TENTH ANNUAL REPORT 

OF THE 

SECRETARY OF AGRICULTURE. 

Hon. Samuel W. Pennypacker, Governor of Pennsylvania: 

Sir: In compliance with Section 2 of the Act of March 13, 1895, 
establishing a Department of Agriculture and defining its duties, I 
have the honor to present herewith my report for the year 1904. 

The past year has brought to the farmers of Pennsylvania a fair 
return for their outlay and labor. The various cereals, vegetables 
and fruits have yielded average crops, while the prices realized, 
with but few exceptions, were satisfactory and comparatively remun- 
erative. The weather being favorable during the growing season, 
there was no material shortage in any of the leading crops, and I 
think it is safe to say, that the average farmer enjoyed a greater 
degree of prosperity than in some former years when the effect of 
drought and insect pests were more seriously felt. 
Owing to the extensive mining and manufacturing interests located 

in the State, Pennsylvania has exceptionally good markets for almost 
everything grown on the farm. The mountains within the borders 
of the State give to the valleys a better climate than is enjoyed by 
the people of many of the other states of the Union. In all that por- 
tion of the State lying within and east of our mountain ranges, 
the very severe drought that frequently visits other sections of the 
country is, comparatively speaking, unknown. 

The most reliable data available gives the following figures, show- 
ing estimates of acreage, production and value of the principal crops 
produced in the State during the year. 

CORN. 

Acreage. . Ay. yield per acre. Total bu. 

1,427,522 ory | Ji 48,535,748 

Price, (average) 59c. Total value, $28,636,091. 

(3) 
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WHEAT. 

Acreage. Av. yield per acre. Total bu. 

1,550,210 14.1 21,857,961 

Price, (average) $1.08. Total value, $23,606,598. 

OATS. 

Acreage. Av. yield per acre. Total bu. 

1,172,915 33.9 39,761,818 

Price, (average) 38c. Total value, $15,109,491. 

RYE. 

Acreage. Av. yield per acre. Total bu. 

346,265 15.5 5,367,108 

Price, (average) 71e. Total value, $3,810,646. 

BUCK WHEAT. 

Acreage. Av. yield per acre. Total bu. 

244,629 18.8 4,599,025 

Price, (average) 63c. Total value, $2,897,386. 

BARLEY. 

Acreage. Av. yield per acre. Total bu. 

9,054 22.6 204,620 

Price, (average) 56c. Total value, $114,587. 

POTATOES. 

Acreage. Av. yield per acre. Total bu. 

256,361 106 27,174,266 

Price, (average) 54e. Total value, $14,674,104. 

HAY. 

Acreage. Av. yield per acre. Total tons. 

3,103,052 1.45 4,499,425 

Price, (average) $11.82. Total value, $53,183,204. 

TOBACCO. 

Acreage. Av. yield per acre. Total No. Ibs. 

14,457 1,289 Ibs. 1,658,521 

Price per ib., (average) 8.9. Total value, $149,413. 

FARM WAGES. 

A recent British Government report relating to the earnings and 
expenditures of farm laborers, makes what, in this country, we 
would consider a rather unfavorable exhibit. In England the aver- 
age pay of such workers in 1902 was $4.35 a week, and on that income 
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the laborer had to support himself and family. In Ireland the aver- 
age compensation for farm labor during the same period was but 
$2.72 per week. The report referred to makes the statement that 
there has been no particular change in conditions since the above 
figures were compiled. 

By way of comparison, the same report states that it is not sur- 
prising, under the circumstances, that the number of agricultural 
laborers in England and Wales should have dropped from 1,110,311 
in 1851, to 609,105 in 1902, notwithstanding the increased population 
to be supplied and the marked development in other industries by 
which an increased demand for farm products is created. It is appar- 
ent that the larger the per cent. is, of the population of any country, 
that is employed in manufacturing industries, the greater must be 
the demand for farm products. Such demand must be met in some 
way, and the only way that it can be done is by increased production 
at home or by increased importation. Wherever agriculture is 
reduced to such an extent that living wages cannot be secured by 
those who till the soil, the people must either emigrate or engage in 
other employments. 

So far as our own country, and particularly our own State, is 
concerned, the existing conditions are much more satisfactory. 
There has not only been an enormous increase in manufacturing 
industries, but there has been a like increase in the yield of farm 
products. 

In England the majority of wage earners are now engaged in man- 
ufacturing pursuits, and as they cannot bear an increase in the cost 
of food without an increase of wages, the decline in agriculture in 
Great Britain is not only unavoidable, under present conditions, but 
it is likely to continue for an indefinite period of time to come. When 
compared with the agricultural classes of other countries, the Penn- 
Sylvania farmer has great reason for self-congratulation. Persons 
who have traveled in Ireland and witnessed the extreme poverty of 
her laboring classes, express themselves as being able to appreciate 
the desire of these people to emigrate to the United States on account 
of the immeasurable change for the better, experienced by those 
who come to this country. 

The development of American agriculture in recent years has been 
most remarkable, and Pennsylvania has accomplished her full share 
of the progress made. Larger yields of farm crops are being secured 
as the result of better methods, more skillful and intelligent soil cul- 
tivation, and the application of proper fertilizers and soil preserva- 
tives which our farmers are coming to understand better and better 
every year. 

Labor saving machinery is, year by year, becoming more common, 
and without its help the farmer of today would be in an almost help- 
less position. Although decided progress has been made and crops 
are produced with possibly one-half the physical effort required 
by the farmer of a score of years ago, conditions are, nevertheless, 
such as may well awaken fears for the future, owing to the fact 
that other pursuits are attracting the attention of many of the best 
young men and women reared in the rural districts and rapidly draw- 
ing them away from the farm. It is to be hoped that with con- 
tinued improvements in farm machinery and implements by which 
the labor of the farm is constantly being made lighter, and with the 
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introduction of many of the modern conveniences into farm homes 
which were, until recently, found only in cities and towns, and with 
the greater opportunities for mental culture that our rural people 
are now seeking, we may witness a satisfactory change in the 
future and that the disposition of the young people to leave the 
farm may not be so marked as it has been in the past. 

DESTRUCTIVE PESTS. 

The destructive pests against which the farmer is compelled to 
wage war are not only many, but they appear to be increasing rather 
than diminishing. We have the San José Scale, the Oyster-shell 
and Scurfy Scale, the Canker and Army Worm and almost every 
variety of pest known to this climate. This Department during the 
year, through the Economic Zoélogist, has been doing everything 
possible, with the means available, to strengthen the hands of those 
engaged in this warfare. Known methods of extermination have 
been published in bulletins and by public addresses, demonstra- 
tions have been given as to manner of application of remedies con- 
sidered reliable, and investigations have been carried on with a 
view to discovering the full life history of some insects, concerning 
which comparatively little is known, in order that the proper means 
for their destruction may be applied at the right time, or when such 
application may be most effective. 

Other enemies or despoilers are found among the birds and mam- 
mals native to our State. Propositions relating to their control or 
destruction have been repeatedly thrashed over at farmers’ insti- 
tutes and meetings of scientific men, as well as by our representa- 
tives in our State Legislature, and yet conditions remain as they 
have been for a number of years past. The question of paying boun- 
ties for the destruction of certain predatory birds and mammals 
has had its various phases in all the states of the Union; but, at the 
present, it seems to have resolved itself into the payment of mimi- 
mum bounties, because, wherever the bounty system has been fully 
tried it has been demonstrated, that while the expenditure was cer- 
tain and sometimes of large proportions, the good accomplished was 
scarcely perceptible. In a recent statement made by Professor Pal- 
mer of the Biological Survey of the National Department of Agri- 
culture, it appears that within the past twenty-five years there has 
been expended not less than $3,000,000 in bounties, but not a single 
noxious species aimed at has been exterminated or very sensibly 
diminished. This attempted extermination was directed against 
almost everything from English sparrows to brown bears, with such 
negative results that today nearly every state in the Union: has 
repealed its bounty laws. This subject is important to the people 
of Pennsylvania, because of the fact that in certain sections of the 
State there seems to be some dissatisfaction with existing conditions 
in relation to it, and the course that is to be pursued in the future 
is uncertain. It is a matter in which the farmers of the State are 
deeply interested and to which they should give special attention. 
In case of any radical changes being made in our game and bounty 
laws, there is danger that some of the farmers’ best friends and 
most valuable benefactors may fall victims to ignorance and nar- 
row-minded prejudice. 
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COMMERCIAL FERTILIZERS. 

This Department has received frequent inquiries relating to for- 
mule for compounding fertilizers at a cost of from $5.00 to $8.00 
a ton, that have been represented by parties desiring to sell the 
principal ingredients they shall contain or the formule for com- 
pounding them, as being equally as good as other fertilizers found 
on the market that cost from 15.00 to $25.00 a ton. Such formule 
and ingredients are reported to have been offered through advertise- 
ments in rural papers that exercise no supervision over their adver- 
tising columns, or by traveling agents or the genteel peddlers so 
often met in our rural districts. In some instances the confiding 
farmer who purchased such formule, submitted them to this Depart- 
ment for examination, and in almost every case they turned out to 
be attempts at the old scheme of “trying to make something out of 
nothing.” 

After the passage of the Act of 1877, establishing a State Board 
of Agriculture, one of the first questions presenting itself to the 
Board was the importance of some legislation regulating the manu- 
facture and sale of commercial fertilizers. Fertilizers were being 
sold under various names and many of them at prices that seemed 
unreasonably high, and it was apparent that unless some restrictive 
measures were adopted there was great danger that farmers would 
be imposed upon. This led to the passage of what is known as the 
Commercial Fertilizer Law, requiring manufacturers to place upon. 
each package of their goods a statement of the per cent. of the most 
important elements of plant food they contain, with other informa- 
tion necessary to the indentification of the manufacturer in case 
the goods should, upon examination, be found defective. The value 
of this law to the agriculture of the State is incalculable. It has 
saved the farmers of the State millions of dollars and at the same 
time has so increased their confidence in the fertilizers placed upou 
the market as to bring them into general use. 

This Department is always ready to give to farmers every assist- 
ance possible to aid them in securing, at fair cost, fertilizers suited 
to the crops they wish to grow. The only certain way, however, open 
to the individual farmer to determine what quality of fertilizers are 
the best suited to his soil and the particular crops he may wish to 
grow, is experimentation. It is not infrequently the case that differ- 
ent parts of the same farm require the application of different ele- 
ments of plant food for the production of the same crop. 

The semi-annual Fertilizer Bulletin issued by this Department is 
a very great help to farmers in making their selections of fertilizers, 
as they afford an opportunity for comparing the prices at which the 
various grades of goods are sold, and at the same time show which of 
the many brands upon the market come up to the manufacturer’s 
guarantee in the amount of plant food they contain. 

It is gratifying to be able to state that, as a general rule, the ferti- 
lizers sold in the State show, by analysis, that they are honestly pre- 
pared, and that, with very few exceptions, the manufacturers of the 
same are careful and upright business men. To this general rule 
we regret to say that there are a few exceptions. We have been 
under the necessity, in several instances, of using the authority 
vested in the Department to compel settlement with injured parties 
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by the payment of the difference between the value of the goods pur- 
chased and goods delivered; and in each case where we have required 
such settlement, we have required also that the person purchasing 
and using the fertilizer be paid a fairconsideration for his loss in crop 

production on acccount of not having the fertilizer suited to the 
special crop to which it was applied. What such damage should be 
was agreed upon by the parties; but in every case it was stipulated 
that the party that purchased and used the goods must sign a state- 
ment that full satisfaction had been made, which statement was 
forwarded to this Department. 

PURIFYING COUNTY FAIRS. 

This Department was very much gratified during the past year to 
note the excellent work done by the press of the State in the way 
of exposing, and through exposure, abolishing some of the unjusti- 
fiable practices of certain county fairs. The statement was made 
that, in some instances, “side-shows,” with immoral exhibitions, were 
permitted for good, big license fees, and that certain forms of gam- 
bling were indulged in, the profits being shared equally by the gam- 
blers and the fair management. That there was room for such state- 
ments, in a few instances, cannot be denied. 

A few of our county fairs seem to have forgotten the purpose of 
their creation: the advancement of that which is good, true and 
beneficial to agriculture; and the fair is only made the means of 
getting crowds of people together, and the cloak for covering the 
transactions of vulgar and immoral showmen and the practices of 
astute gamblers. 

The last season showed a much more healthy state of affairs. 
Many of the features so objectionable in the past were entirely 
absent, or, at least, so far eliminated as to make the change quite 
noticeable, and for this greatly needed reformation, the people of 
the Commonwealth owe a debt of gratitude to the press of the State. 

FAIR JUDGES. 

About the time that county fairs are ready to open, many letters 
are received at this Department asking for information as to where 
competent judges can be secured for passing upon exhibits of live 
stock as well as upon displays of grains, vegetables, fruits, ete. 
When we are in possession of information that we feel sure is relia- 
ble, we do not hesitate to give the information sought, but it is 
quite difficult to recommend persons for special work in this line 
who will prove satisfactory, unless fair managers exercise proper 
judgment in assigning to each the work that corresponds to his 
tastes and for which he is peculiarly fitted. It is not reasonable to 
suppose that the same person shall be able to decide intelligently 
upon the merits of all classes of farm animals. There is no more 
reason manifested in assigning a fancier of swine to the work of 
judging a flock of sheep than there would be in employing a wheel- 
wright to build a house. A successful dairyman who has studied 
carefully the distinguishing characteristics of the several breeds of 
dairy cattle and the points that should be prominent in each, may 
know very little of the location of the “valuable cuts” for which the 
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practical butcher is looking when he enters the stockyard to buy a 
bunch of steers. 

The judge that will give satisfaction is the one whose qualifications 
relate to his own particular line and who does not profess to be 
able to do all things equally well. It is safer to secure a less num- 
ber of judges for each class of exhibits and to exercise care in their 
selection, so that each one may be working along a line that is 
familiar to him and in which he is not likely to go wrong. It pays 
to have competent judges, although expenses may thereby be 
increased, for the fair that is noted for having competent, intelli- 
gent and impartial judges always attracts the attention of the best 
exhibitors. 

It is gratifying to note that the single judge system is being 
adopted by the larger fair associations all over the country. One 
man who knows his business will, as a rule, do better work and 
give better satisfaction than the three, who, under the old order of 
things, were often carelessly selected, no regard being had for their 
knowledge of the class of exhibits upon which they were to pass. 

EXPERIMENTATIONS. 

It is gratifying to note the recognition that is everywhere given to 
the value and importance of science applied to agriculture. The 
farmer, however, will never be able by his own individual effort to 
solve the intricate problems confronting him at almost every turn. 
A few individual farmers may, by intelligent experiments, carefully 
conducted, secure results which lead to conclusions of great general 
value. Many such experiments have come under the notice of the 
Secretary. But however creditable and important such experiments 
have been, the results secured were, at best, disconnected and frag- 
mentary and only available for local application. 

It must be conceded that investigations for the benefit of agricul- 
ture, whether carried on by experiment or otherwise, should be con- 
ducted by scientific men who have had the advantage of special 
training in their respective lines of research. 

In recognition of this truth our experiment stations have been 
established and their work is carried on under the direction of the 
General Government. In addition to the provisions made by the Con- 
gress of the United States for this experimental work, some of the 
states of the Union annually make large appropriation for the sup- 
port of their experiment stations. The wisdom of this policy is appar- 
ent, when we remember that the welfare of the general public, as 
well as the success of all other industries are dependent upon agri- 
culture. 

It is to be regretted that Pennsylvania has not come up to the full 
measure of her true interest in relation to this important work in 
the past, but at the same time it is gratifying to note the change 
of sentiment that is taking place upon this subject, as is indicated 
by the fact that the last Legislature took the matter up and made 
the first appropriation ever made to our local experiment statioa, 
by the State, and it is to be hoped that this new policy will be pur- 
sued until the Pennsylvania Station stands where it should, occupy- 
ing a place at the very head of the list. No money expended by the 
State can be more certain to produce satisfactory returns than that 

~ 
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which is devoted to the education of her people and the permanent 
improvement of her agriculture. 

GOOD ROADS. 

With our new and important Department of Public Highways, the 
Secretary of Agriculture will scarcely be expected to say anything 
in relation to our public roads, and my only excuse, if excuse be 
needed, for referring to the matter is the fact that no class of our 
citizens are more interested in good roads than are the farmers 
of the country. 

The advance of civilization demands better facilities for travel 
and transportation. This request has become one of the most im- 
portant questions, not only in Pennsylvania, but throughout the 
entire country. The story of the transportation of this country and 
the improvement of transportation facilities is the history of Ameri- 
can progress. It has been stated by persons who have made the 
subject a life-long study, that where one dollar has been invested 
in the improvement of transportation facilities, especially by the 
construction of railroads, the value of agricultural property has 
been increased ten dollars. This statement I regard as too strong; 
but it is, nevertheless, true that the steam engine and the sieel 
rail have been the pioneers in the greatest development of this coun- 
try. There are men living today, who are older than any railway 
system, who can point to public roads established within their recol- 
lection by legislation and placed in charge of paid local authorities, 
that years ago added much to the transportation facilities of the 
country which, at the present time, are not much better than the 
original Indian foot-trails over the mountain or across the plain, 
notwithstanding our boasted civilization. 

It is gratifying, however, to note that with the organization of 
the Highway Department under the present administration, a dis- 
position to appropriate money from the public treasury for road im- 
provement is being manifested, and we seem to be entering upon 
a new era in respect to this very important subject. 

RURAL MAIL DELIVERY. 

Among the blessings that have recently come to the farmers of 
this country, there is none that is more highly appreciated than 
rural mail delivery. No one who has ever had the experience of 
living from three to six miles from a postoffice can appreciate the 
advantage of having his mail delivered daily to his home. To be 
able to get the daily papers and all other mail matter with the same 
degree of regularity that characterizes the mail service in large 
cities is, to the people of the rural districts, a luxury that adds im- 
measurably to the pleasure of farm life. The extension of this sys- 
tem is increasing very rapidly, and if is destined to become an import- 
ant element in the improvement of agricultural conditions all over 
the land. As mail facilities are increased there is a corresponding 
increase in the literature to be found in the farmers’ home. The 
circulation of agricultural papers, as well as literature relating te 
domestic economy, is being greatly increased in all the rural sec- 
tions of our State. 



No. 7. DEPARTMENT OF AGRICULTURE. 11 

LIVE STOCK HUSBANDRY. 

The latest statistics upon the subject show that the domestic ant- 

mals, including poultry, in Pennsylvania have an estimated value of 

$152,205,618, and in a single year the animal products of the State, 

poultry included, amounted to nearly $100,000,000, while in milk 

production the same report shows that Pennsylvania leads all other 

states of the Union. These figures show the necessity of taking 

care of these great interests. The demand for meat, poultry, eggs, 
milk and butter, as well as horses for general use, is constantly 
increasing, owing, in a large measure, to the rapid development of 
our manufacturing and mining industries, and the Pennsylvania 
farmer should carefully study the subjects of breeding and feeding 
farm animals so as to secure the best possible results. It is gratify- 
ing to note that the tendency is in this direction. The best blood is 
being sought for, stock breeders’ associations are being formed and 
an increased interest in animal industry is quite apparent. 

TAXATION. 

The question of tax equalization is certain to appear at regular 
intervals. Its periodical appearance in Pennsylvania seems to be 
dependent upon the general condition and prosperity of the agricul- 
tural interests of the State. This opinion is based upon observa- 
tions covering nearly a score of years. While the manufacturing 
interests of the State have reached a point of almost unprecedented 
prosperity, agriculture has partaken of this prosperity and the farmer 
has been able to meet all his obligations, including taxes, with less 
hardship than could be done under less favorable circumstances, 
and as a result the subject of equalization of taxes has been less 
prominent than in some former years. 

The fact still remains that there are some inequalities that should 
be remedied. It is true that many of the unjust inequalities that 
exist, as well as much of the excessive taxation that is complained 
of, are due to incompetent and unreliable local officials. For example, 
there is a marked difference in assessed values placed upon both 
real estate and personal property, not only in certain distinct local- 
ities, but throughout the sixty-seven counties of the Commonwealth. 
There are but few counties in which the assessed valuation of real 
estate represents its true value. An investigation made several 
years ago showed that in some counties valuations for assessment 
purposes were less than one-fourth actual value, while in a few 
others the valuation represented the true worth of the property. 
In one county the real estate was assessed at one-fourth its value. 
und the county tax rate was sixteen mills, while in an adjoining 
county where property was fairly assessed the rate was but one 
and one-half mills. If assessors would value all property at its 
real-worth, or for what it would sell in open market, at a separate 
bona-fide-sale, a great step would be taken toward a settlement of 
the vexatious tax problem. 

In some counties the tax rate is unnecessarily high because proper 
care is not taken in the selection of the men who have in their 
hands the business management of county affairs. In one county a 
public building will be erected by a competent and careful board 
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of county commissioners that, in size, appearance and general until- 
ity, will equal a like building erected in another county at a very 
much greater cost. Such inequalities must come under the observa- 
tion of every one who has the opportunity and disposition to make 
any investigations along these lines, and for these the remedy is in 
the hands of the people, and if they are not removed the fault is 
with themselves. 

MATTER INCLUDED IN REPORT. 

In my report for 1903, I referred to the fact that the annual meet- 
ings of some of the leading agricultural organizations of the State 
are usually held in the first months of the year, and that the reports 
made of the work they do are, for the most part, reports for the 
year prior to the year in which such meetings are held. I then stated 
that to withhold the report of these meetings for a year before publi- 
cation would be to allow much of the matter they contain to lose 
its value, and that for this reason certain portions of the reports of 
these organizations holding meetings during the first months of 
1904 were embodied in the Report of this Department for the year 
1903. (See Agricultural Report, 1903, page 11.) 

For the same reason a like course is pursued in making up the 
present Report. The reports of these meetings, as published by the 
organizations holding them, have a limited circulation, and in order 
that they may obtain a greater circulation and at the same time be 
given to the public in a more durable form, they are included in the 
Department Report, and to make them of more value than they 
would possess if published a year later, they are given in the Report 
for 1904. 

It is to be regretted that comparatively few of the papers read 
at the farmers’ institutes can be included in the Annual Report of 
the Department. Many of these papers possess very high merit, 
and, if we were able to include all such in the Annual Report, they 
would prove a very valuable addition to the agricultural literature 
of the State. 

CONCLUSION. 

I shall not refer in detail or at length to the work of the several 
Divisions of the Department as carried on during the year. 

The Report of the head of each of these Divisions that is sub- 
mitted herewith speaks for itself. I do not wish, however, to close 
this report without expressing my entire satisfaction with the fruit- 
ful and efficient work done by every Division. That the labors of the 
year have been crowned with a fair degree of success, I think no 
one acquainted with the affairs of the Department will dispute, and 
how much this success depended upon the intelligent and earnest 
effort put forth by the heads of the several Divisions, is known best 
to myself and is appreciated more than I can express. 

I have the honor to be, 
Very truly yours, 

Secretary of Agriculture. 
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TENTH ANNUAL REPORT OF FARMERS’ INSTI- 
TUTES FOR THE YEARS 1903-4. 

Harrisburg, Pa., February 1, 1905. 

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

Sir: I have the honor to present herewith the Tenth Annual 
Report of the Director of Farmers’ Institutes. 
Volumes might be written naming the advancement in agriculture 

during the last decade resulting directly from the teachings and 
object lessons developed by the farmers’ institutes of Pennsylvania. 
Through this medium, to a great extent, the farmer has learned many 
things regarding the soil he cultivates, which, in former years, were 
not even considered. He has learned to carefully handle his barn- 
yard manure, so as to reduce the loss of ammonia by evaporation, 
and leeching out of that valuable portion, potash, through badly 
constructed stable floors and barnyards, thus materially adding to 
the productive power of the soil by carefully saving this most valu- 
able farm product and returning it to the soil, having preserved 
therein all the original parts, viz: Nitrogen, potash and phosphoric 
acid. 

In animal industry, he has learned the importance of thorough- 
bred stock, so that today I cannot recall a single important herd 
of dairy or stock cattle that has not placed at its head a thorough- 
bred sire. The same is true in sheep husbandry and swine breeding, 
for both stock and market purposes. The call for approved methods 
in the management of poultry, for the production of eggs and early 
chickens for market, in itself demands the employment of many 
experts. The bee-keeping industry, which is so important to agri- 
culture, especially to the growing of fruits and vegetables, is right- 
fully demanding that lessons be given for the apiary, particularly 
by experts acquainted with certain diseases which infest the bee, 
the most deadly of which is foul brood. 

In horticultural lines, instruction has been given in the selection of 
a location for an orchard, the preparation of the soil for plant- 
ing, pruning, spraying and marketing of the fruit. Hundreds en- 
gaged in this branch of agriculture have so profited by institute 
instruction as to bring about results at once satisfactory and profit- 
able. Among the more striking examples of reward for persevering 
effort in spraying to destroy the San José Scale and fungi, I might 
mention the names of Mr. J. H. Ledy, Marion, Franklin county, who 
marketed the past year over $3,000 worth of peaches, and in apples, 
plums and peaches, his net sale was over $5,000. Equally as good 
report comes from Dr. J. H. Funk, of Boyertown, Berks county, who, 
by adopting the most approved methods, was rewarded by an abund- 
ant harvest of excellent fruit, while other orchards almost adjoin- 
ing his, which were neglected, gave but little fruit and no profit. 
In no other state do we find a greater variety of farm industries. 
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The above instances are cited to demonstrate the importance, in 
order that success may attend farm operations, that only approved 
methods be adopted and that such methods be strictly adhered to. 

Our force of institute instructors were materially assisted in the 
work this year by the kindly offices of the National Department of 
Agricluture, in sending into the State Dr. J. W. T. Duvel, who gave 
valuable instruction on the Adulteration of Seeds, showing that in 
many instances the farmers were purchasing seeds that had lost their 
vitality, and in nearly all the samples that were shown, a large per 
cent. of noxious weed seed was found to be present. We feel quite 
certain, as a result of the lessons given by Dr. Duvel, that the farm- 
ers will exercise greater care in the purchase of seed, especially those 
belonging to the family of plants known as legumes. 

A week” s normal institute, held at Bellefonte and State College, 
October 11-14, became a means of unifying much of the instruction 

given by our lecturers this year, Not only so, but great encourage- 

ment was given our lecturers in the work of developing greater 

thoughtfulness among the farmers of the State. We insert the pro- 

gram here in full which reveals, in a more condensed form, the sub- 
jects which were so thoroughly discussed by competent instructors 

at this meeting: 

ANNUAL MEETING OF INSTITUTE MANAGERS AND LEC- 

TURERS. 

PROGRAM OF ANNUAL FARMERS’ NORMAL INSTITUTE TO BH HELD 

AT BELLEFONTE AND STATE COLLEGE, PA., OCTOBER 11-14, 1904. 

Note.—Governor Pennypacker is expected to be present and address the In- 

stitute at one of the sessions. 

First session convenes in Court House at Bellefonte, Tuesday, October 11, 

1904, at 2.30 P. M 

COL. JOHN A. WOODWARD, Howard, Pa., Chairman. 

Address of Welcome, by Gen. James A. Beaver, Bellefonte, Pa. 

Response, by Hon. A. L. Martin, Director of Institutes. 

Dr. Wm. Frear, ‘Soil Improvement.” 
Prof. M. S. McDowell, “Commercial Fertilizers.” 
Round Table, Dr. Wm. Frear. : 
Round Table, Prof. M. S. McDowell. 

Tuesday Evening, October 11, 1904. 

S. F. BARBER, Harrisburg, Pa., Chairman. 

(Session in the Court House at Bellefonte.) - 

Call to order at 7.30. 
Musie. 
Mrs. Mary A. Wallace, ‘‘The Country Home and Its Sanitation.” 
Dr. B. H. Warren, “Importance of Prompt Enforcement of the Pure Food Laws. 

Music. 
Prof. John Hamilton, “Normal Schools of Agriculture for Institute Workers.” 

” 
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Wednesday Morning, October 12, 1904. 

J. S. BURNS, Imperial, R. F. D. No. 1, Pa., Chairman. 

(Session at The Pennsylvania State College.) 

9.30. Music. 
Address of Welcome, by President Geo. W. Atherton, State College, Pa. 

9.30-10.30. Section A. Dr. H. P. Armsby, “Animal Nutrition.’ 
Section B. Prof. Wm. A. Buckhout, ‘Principles of Plant Feeding.” 

10.30-11.30. Section A. Prof. George C. Watson, “Principles of Animal Breed- 
rhayeg 

Section B. Prof. Geo. C. Butz, “Fruit Culture; Large Fruits.” 
Round Tables. 

11.30-12.00. Section A. Prof. H. P. Armsby. Section B. Prof. Wm. A. Buckhout. 
12.00-12.30. Section A. Prof. George C. Watson. Section B. Prof. Geo. C. Butz. 

Wednesday Afternoon, October 12, 1904. 

HOWARD G. McGOWAN, Geiger’s Mills, Pa., Chairman. 

(Session at State College.) 

2.30-3-25. Section A. Dr. I. A. Tthayer, ‘“‘“Feeds and Fertility.” 
Section B. Prof. Geo. C. Butz, “Fruit Culture; Small Fruits.’’ 

3.30-4.25. Section A. Mr. L. W. Lighty, ‘‘The Farmer’s Cow; Her Care.” 
Section B. Dr. J. H. Funk, “The Pruning of Fruit Trees.’’ 

Round Tables. 
4.30-5.30. Section A. Dr. I. A. Thayer and Mr. L. W. Lighty. 
4.30-5.30. Section B. Prof. Geo. C. Butz and Dr. J. H. Funk. 

Wednesday Evening, October 12, 1904. 

W. H. H. RIDDLE, Butler, Pa., Chairman. 

(Session at Bellefonte.) 

7.30. Music. Duet, Mrs. H. A: Surface and Mrs. J. P. Pillsbury. ; 
Prof. W. G. Johnson, Editor of American Agriculturist, ‘‘The Art of Instruction 

as a Science.”’ 
Music. = 

Mr. T. D. Harman, Editor of the National Stockman and Farmer, ‘‘The Influence 
of a Local Institute Worker.” 

Thursday Morning, October 13, 1904. 

Ss. X. McCLELLAN, Knox, Pa., Chairman. 

(Session at State College.) 

9.30-10.30. Section A. Rev. J. D. Detrich, “The Dairy Cow’ (illustrated by 
sketches). 

Section B. Prof. R. L. Watts, “Market Gardening.” 
10.30-11.30. Section A. Mr. T. I. Mairs, “The Care of Milk and Butter.” 

Section B. Prof. H. A. Surface, “Insect Preventives.” 
Round Tables. 

11.30-12.25. Section A. Rev. J. D. Detrich and Mr. T. I. Mairs. 
Section B. Prof. R. L. Watts and Prof. H. A. Surface. 

Thursday Afternoon, October 13, 1904. 

JOHL A. HERR, Mill Hall, Pa., Chairman. 

(Session at State College.) 

2.30. Music. Mrs. H. A. Surface. 

2.30-3.30. se a Session. Dr. Leonard Pearson, ‘‘Breeding in Relation to 
isease.”’ 

3.30-4.30. Section A. Prof. Wells W. Cooke, “The Effects of Feeds on the 
Quality and Quantity of Milk.” 

Section B. Mr. Alva Agee, “Potato Culture.” 
Round Tables. 

4.30-5.00. Section A. Prof. Wells W. Cooke. 
Section B. Mr. Alva Agee. 

5.00-5.30. General Session. Dr. Leonard Pearson. 
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Thursday Evening, October 18, 1904. 

HON. WM. H. BROSIUS, Drumore, Pa., Chairman. 

(Session at Bellefonte.) 

7.380. Music, Mrs. H. A. Surface. 
Dr. -D. J. Crosby, of the U. S. Department of Agriculture, “Nature Study and 
Agriculture in the Public Schools.” (Illustrated.) 

Prof. H. A. Surface, Economic Zoologist of Pennsylvania, ‘Our Insect Friends.” 
(illustrated.) 

Friday Morning, October 14, 1904. 

DR. M. EF. CONARD, Westgrove, Pa., Chairman. 

(Session at State College.) 

Call to order at 9.30. Music. 
9.30-10.80. General Session. Prof. Franklin Menges, “Methods of Cultivating 

Hay and Leguminous Crops.” 
10.30-11.30. Section A. Mr. J. T. Campbell, “Egg Production.” 

Section B. Mr. R. D. Barclay, ‘‘Bee-Keeping.”’ 
Special Round Tables. 

11.30-12.00. Section A. Mr. J. T. Campbell. 
Section B. Mr. R. D. Barclay. 

General Round Table. 
12.00-12.30. Prof. Franklin Menges. 

Friday Afternoon, October 14, 1904. 

M. N. CLARK, Claridge, Pa., Chairman. 

(Session at State College, unless otherwise announced.) 

2.30. General Session, on “The County and Local Management of Farmers’ In- 
stitutes.”’ 

Hon. Jason Sexton, “The County Chairman.” 
H. W. Northup, “Institute Committees.” 
Geo. A. Woodside, “‘Advertisement of Institutes.”’ 
(Five minute discussions, open to all.) 
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LIST OF COUNTY INSTITUTE MANAGERS FOR 
SEASON OF 1903-4. 

County. Name and Address of Chairman. 

PAMLEDINUS |S). cals) arava ssieleietenslorstererersiotereteieves A. I. Weidner, Arendtsville. 
PAQIC ENEMY 5s cceec.c.crrvrecle creterernre tenis J. S. Burns, Imperial, R. F. D. No. 1. 
PANTINS COTE, OM cfaicie wien eielcintecyaseciecls S. S. Blyholder, Neale. 
WESC AVICT Sc siescraie sje" sierstorssece atensnersceteers A. L. McKibben, New Sheffield. 
WSCOEORG SS  seicle cis estee ecioesscciemiena S. S. Diehl, Bedford. 
ES CUIGS mame ratate te cjoicliclesoisscieiciclerisicieteret aisha Howard G. McGowan, Geiger’s Mills. 
ES Ae ayes cia totes sie sieiers! sis sieisjeic'e sr eslss ere H. L. Harvey, Kipple. 
leyerohkonts | yo ogganormogoceO ONO OoOD EK. EH. Chubbuck, Rome, R. F. D. No. 16. 
ESUIGES Fa kets cts seis eicisieis cis sista'e sei ss aie Watson T. Davis, Ivyland. 
ESTE LOI ie ale oie wis) ocreieveseia ice eveisieie shore W. H. H. Riddle, Butler. 
(Cn CIES Was omad BHOOb Oo aaceanan ae H. J. Krumenacker, Carroltown, R. F. D. 
MO ATINO OMG elope ayers ssa ee ietasaceieretele elels W. H. Howard, Emporium. 
RONDO OM ae aye (oe: les sieve erereceie cie' cia ave ea J. A. Werner, Weatherly. 
WCE OSH scjacd i sista lavas, sia. eere sreieievarelate John A. Woodward, Howard. 
WW CSCC I eso ievare ajo ias aie esere.e wyere siecers Dr. M. E. Conard, Westgrove. 
WV AMIOME See rcareeiciensss ave leve ieee eerste ste Ss. X. McClennan, Knox. 
Cle arhiel ds, says jee cis se « dlectvs sine 'siwraie J. W. Nelson, Shawville. 
GMO Ge seca sak cvs cereee cmeeers Joel A. Herr, Mill Hall, R. F. D. 
Columbia's coe. csioneeie es ee nee es A. P. Young, Millville. 
Crawford, seats: neice «eicieis ove cies M. W. Oliver, Conneautville. 
Cum rTlanG ,.\<s\s:<chers sicuslereioye ore eke'e Rev. T. J. Ferguson, Mechanicsburg. 
VEU UPA TIN Pe aicic re oaciekoeteisteretclevetereteserets S. F. Barber, Harrisburg. 
DSlAWATEs: Sc cen s tieeemerien Gate J. Milton Lutz, Llanerch. 
TE sche nes) cicke( ave st siaeporsre sierele ete erase John B. Werner, St. Marys. 
IETL Gh vt scien ters ce ae ore gore b enero nies Archie Billings, Edinboro. 
IAVEtTCN coho sonst crue J. M. Hantz, Merrittstown. 
BOTS CSL p cise sseia/eievefeleisie ouave, esicieeetele Cc. A. Randall, Tionesta. 
ABBY TN, fo jay sare ole o's inorere eis ateteres C. B. Hege, Marion. 
ECU COMIMMM ey veane oon ya ree ta cece R. M. Kendall, McConnellsburg. 
(CiiGGilGh GoosHOneeAeaeemene conane J. Ewing Bailey, Carmichaels. 
EITM OM, « crey-ciseieis oe ecmom ae Geo. G. Hutchison, Warriors’ Mark. 
MPTVCWED INA, « Staycais sie oyoys: <tc ayers koraci S. M. McHenry, Indiana. 
PCIKErSOIN, ccettetiis waeeice oe W. L. McCracken, Brookville. 
RUINED Cals aisles osc cee atersiccim ejsleisieie ..Matthew Rodgers, Mexico. 
IDZKOlKeehAAIA” Bh odbasnoosaucescs Henry W. Northup, Dalton, R. F. D. 
MGATNCASECI: | eis cissetoets ocenecaveye. are eles olele W. H. Brosius, Drumore. 
WA WTETI CC.» ieinisie ie Secieyetonee iaveaiefere Samuel McCreary, Volant, R. F. D. 
ME AN O11 tea. yearic leita asses carsetes Edwin Shuey, Lickdale. 
ILA ee Ga e ane ciaceas Seo omee ae P. S. Fenstemaker, Allentown. 
NEE ZETELI CW face teria oiae ele eiaraie pike Ole J. E. Hildebrandt, Dallas, R. F. D. 
VC OMNI Seetenerae tee aceatiene aoe A. J. Kahler, Hughesville. 
ICHAT elses sees ve teeibenees L. W. Howden, Coryville. 
IMIS XS Cae OO eC A OD COBO UtCrt DS W. C. Black, Mercer. 
MER THT scars. eects aio ceetinam eee M. M. Naginey, Milroy. 
IVEOTINO GR cacraiaie ty ste icine cis cvereiereiere Randall Bisbing, Hast Stroudsburg. 
IIOMESOMETY:,. ep sicxte os mercieaee Jason Sexton, North Wales. 
NVEOMGOUIS Pittsetanvscrciae chee. cs cremains C. A. Wagner, Ottawa. 
INOTENaMptone wissen ee ae Wim. F. Beck, Easton, R. F. D. 
IWiGadobbanlasmzhaoly bo osenecandoos J. A. Hschbach, Milton, Rah) D:. No! I 
ISB Aeon Choo aon G A. T. Holman, Millerstown. 
Bhiladelphiay oe iccnucteciss cetceese Edwin Lonsdale, Girard College, Phila. 
IE ee SAO ORC Loe ene one J. H. VanEtten, Milford. 
IP OULCT AB ei es foe niGesloae tonite .Horace H. Hall, Ellisburg. 
Seohaupy ues rei lare hyscce eo, tie rareeidiaie .W. H. Stout, Pinegrove. 
Shee coset ate We Ones choc Charles Miller, Salem. 
SOMOELESCUarasssreeinare cetern aaoa Jacob S. Miller, Friedens. 
SUM Viati recsht coronene iat eroeeie eine .J. K. Bird, Dushore, R. Ff. D. 
Susquehannasepeccte ene ree Dr. E. E. Tower, Hop Bottom. 
TIO SEs sys ortekvo ete nics ooo oeie coh F. E. Field, Wellsboro. 
EMIOMS . teeta eens ..J. Newton Glover, Vicksburg. 
WENA ZO’ dc, <:ccenractere wre tereieraeate W. A. Crawford, Cooperstown. 
WVIATTOM, © 581.55 cteisvstousvopereiatthoe alata -George A. Woodside, Sugargrove. 
NMGislanhateqtonly ns tiacmee mouen oe oo D. M. Pry, Burgettstown. 
WIDE «aera rertcaetio aie dec cee W. E. Perham, Niagara. 
Wiestmorelandea ca jansmeenseetios M. N. Clark, Claridge. 
VV YOMNIUN SS 2: 'Srev oatorecoricie serene eae D. A. Knuppenburg, Lake Carey. 
BY ODN ole vaiessvaiaiciie ovets etelatorev lel oere ore .. B. F. Koller, Shrewsbury. 

2—7—1904 
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The following is a list of speakers who gave instruction at insti 

tutes, season of 1903-4, giving dates and places attended by each 

of the instructors: 

LIST OF SPEAKERS AND THEIR ASSIGN- 

MENTS. 

FOR THE SEASON OF 1903-1904. 

S. F. BARBER, Harrisburg, Dauphin County, Pa. 

Town. County. Dates. 

MCOTOVINC, 2. 2550 cle 0s DCIAWATES - nce tbo. oe oe Feb. 17-18. 
PASGeTI Ie ie a cac nd 74 c eae [OLIVER fe) geen Oe eae nea Feb. 19-20. 
BetPOU OVE i. oo. ess 2181, noe ae on eee eae Feb. 22-23. 
Mid GlebEre. i602. ss. S11 VG hed na ee on | ae ar Feb. 24-25. 
LO Sea ti ere er IMT srg she ate a mecdee Feb. 26. 
MEMCV LOW, «5:5. 25-2. 2 2.50 is) Bi Ei) eee eee Re Pome Feb. 27-29. 

DR. HARVEY B. BASHORE, West Fairview, Cumberland County, 
Pa, 

“DUNS S240 Ge Sage POMC Ss ere net ot eioashehetatte Dec. 28. 
MANGIS DUPE... oe ote. LAG oe teeth ee een acinar Jan. 8-9. 
MVICSEDTOVE.. c's... < 055 0 eae WHESECT ES (eRe eect chess 5.0 Feb. 22. 

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

ITSO TY 52 cies Assos ota CAVES tet oc ee a Dec. 14-15. 
TED Ue ee eR Se eee SOAV ER tind cite sey ee cee Dec. 16-17. 
NOLAN ops Ss a, pvt Ss oc eals Lawrences tore es Dec. 18-19. 

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

EMC ENVIIE,< 2 5)5 6. ce sid ced sc) 231i ae Reale Pa Reese ah Resp ne Dec. 1-2 
PREMIER DPNGS oo oie! Tas) sae CLRINEN Posts old ts, wile or ase Det. 3: 
LISTS 672. ad 0h ae nee re oP BL ELTIIR pai co. 3 eo ee a cise Dec. 4-5 
POMICRPOHE, (2. . ote ee te se Wharven: Sete, it, oes Dec. 21-22 
eR Bi smo oy spe nis Sa Seca Warren, ». ae etuca se Dec. 23-24 
MECCRDNGS Sait sn oa ee ot ATMSthONG oe So 2 os ae Feb. 2-3. 
Ew tay Renesas eye AT SET ORS: heen obi uals, oi Feb. 4-5. 
IR arte e.. o'ols tn 2 Dn, pe DINERO bs 2) ort orn: She Bebé. 

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

OY Ve ir ons a's i a jd 02 1 Ne Rane ee SO aa Dee. 28-29. 
Port. Allegany,......@-..... MeWegn.. §.. 256253 sc bone dene Dec. 30-31. 
vende “VAMC yy Secs a See 5s POULT 5 ess teens ae Jan. 1-2. 
PUBOT LY; oc: eee Ee HOGA Gea Atco eee yee Jan. 11-12. 
PEM HCRVILIC, |. ies acetals LV COMME SS exh eee fee Jan. 13. 
Wiest branch Grantes s 2. by COMINGS 6 os oo. tele evn Jan. 14. 
Allegheny Alliance Hall, .uycoming, .............. Jan. 15. 
Wartengville, . .os ve nesteyCOMMNE, ig srecgaae Oe Jan. 16, 
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A. L. BRUBAKER, Hogestown, Cumberland County, Pa. 

Town. ? County. Dates. 

WOOITICR iis sale Zs Sao COU TOTen See ah oasis See Feb. 1-2: 

CSM TLe ELAN oie ncayonerere CTT Pee ns ere ata Gre sons eee Feb. 3-4, 
Reperspurg, x oss Gee os eae GENUINE.) cae fw oe ee ts Feb. 5-6, 

J. S. BURNS, Clinton, Allegheny County, Pa. 

Will attend all meetings in Second Section from Jan. 1 to March 5. 

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

Will attend al! meetings in Fourth Section from December 1 to 
December 24. 

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

PerryOpelis. >. ees ene sss BAVCULE, eens evo ee oe Jan. 18-19. 
St 0N UB 21 C4 Pe a eran Westmoreland? + iii. 2. Jan. 20-21. 

Vounewo0d5. 072 22. ose Westmoreland. 27 ci one Jan. 22-23. 

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

Maspeeroye re eere yy. face Bradtord: oor oo. eee Feb. 17-182. 
West) raniclin, 2. ..ue sss Bradtord. 20 eee Feb. 19-20. | 
Pottersyillete 2. Sees st Bradford, 2s ee Feb. 22-23. 
Wialioti ste hie secs s Bradford, |.a,;<ceeeeisee Feb. 24-25. 
@olley Wie eenerertee s Sullivan, 22...) eee Feb. 26-27. 

DR. M. E. CONARD, Westgrove, Chester County, Pa. 

Berwick: 32.400. si etiee Colmmbiay seen eee Feb. 29-Mar. 1. 

Mithinville. .22s.s.d-52 ole Columbia. 26:4 {e245 eo ear 

PROF. WELLS W. COOKE, Washington, D. C. 

Will attend all meetings in the Third Section. 

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

AN OEUIDINE, Oara, ole ie ole of Butler, 242156267 32.6 eee Dee. 28-29. 
| ELTA eS tele hae aE cpa Butlers << fete Dec. 30-31. 
SAIGETS TOWEL, ciate 2 nics ahaeosnoe! Allegheny; =. 55.5..0.% 5. eae eee 
Dempsey tOwnys. +26 cr Vena nga.) een or ee Feb. 8-9. 
Chatonwilles 2 ez see clers Venango? ose eee ee Feb. 10-11. 
Jackson® Centre, -...555.5 -Metcer, 220 eee. eee Feb. 12-13. 

Z. T. CURE, Jermyn, Lackawanna C@6tnty, Pa. 

Southampton, 6.47.1. BUCKS 2c sees ae os ee Feb. 8-9. 
Wmrich stow, .:.> << .<nlesr TSUCKA facets] te oe Feb. 10-11. 
Centre Valley... v2.6 dats ote | Bye) C1 a as een ee a Feb. 12-13. 
ast WeERAS, oo oes Se ce eee WGI Bee ee des senate Feb. 17-18. 
Schnecksville;..). <2.2% sen Woe TORS ros cio. areca tee Feb. 19-20. 
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J. D. DETRICH, West Chester, Chester County, Pa. 

Town. County. Dates. 

DSR 6-72) lh AGADIGS Ss Foot ion. dies 5 a8 oe Dec. 4-5. 
WEEE OSC. 5) oo 0fa: 4.5) ears es Susquehanna.’ 4). 2.22055. 2% Dec. 17. 
L0G) EZ CUNG ares chore Bvie ou0,3. 268 oho Jan. 13. 
[23 25: Fn re We Wier eis a's sees sais a egere Feb. 18. 
2 a A CASLCE. Ta Ok Sey Feb. 26. 

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

MIL OS eos 5 al vee ete feo ae Mercer. 2. 7. 2 sec eee Feb. 17-18. 
POEL, re acs ss 5 cle s fess MGreeT sche. ss) dios vie recce Feb. 19-20. 

JOHN G. FOIGHT, Export, Westmoreland County, Pa. 

MME AS SEA 5, acon eo 3 38a os pve i Ury None Api it one ee Feb. 22. 
GEWITSDURE,. | sas. of b:<ie os Shiny la so 2 bio oe te a Feb. 23. 
MrIeGensbUrg,........ 0... Rebuy Ueul m7 eoban,- crete ae Feb. 24. 
PEE OV CS o.aie. sfoce yan 0s « 25 re LI Aart 8 Beige ae teceee tye Feb. 25. 
ECHO TI 6 ers: «2%, Sone ola 2 Columbia, 2 thee oes Feb. 26-27. 

D. P. FORNEY, Hanover, York County, Pa. 

Gow Mis tall, 38 2... s Bees GI Foes os ede Feb. 8-9. 
Granse all: ose. . Ss-0d> OB, Ee cen < arelenpanr a 2 Feb. 10-11. 
Wy achimetonville: 4s... Montour nc 22 scat 2.2.3. 5s Feb. 12-13. 

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

Clarks Summits. 2... 2 ackawanWds ss. cle asic Dee. 1 
WLC CEVINC Ry eite ne ox Se os na CK Wana ey eterna aces Dee. 2. 
Pomp ams Ville. (of es., <res Packawannan acc. etic) sal Deere: 
MAGISONVEINC, 5. 35... was Backawanmaes oa. ccs Dec. 4. 
UES N (eee a eee eee Lackawanna; 4.425.222 Dec: 5: 
Senin AWDUTDy ts cas... ce Susquehanmay -o.5. 0. oc5. Dec. 14. 
MUST WT peo 2-day a pat wt a: tet Susquehanna, ik. 7. ole Dec. 15. 
MPMPRED ORCS Is. 20 o a :0 S.clefos mee SUSG We haga 2b ek Dec. 16-17. 
NeW TOR OTSED sion (s'5. 586 jae Ba alive Susquehanna, sai. 2h. Dec. 18. 
GUE D1 Crt | A eee eee SUSGMEHANNAL (he. fs axa Dee. 19. 
SRILA Co a ai tae Wau, - 2.65.4. 22 satis emer Dec. 21. 
BRIN WO Me 5 5-5 oes cdc csiane he WAVING iets 2 Fata ne Oo stellen Dec. 22. 
LUE CLE 2 = an eee WV RE ee fo eee ane aie Dec. 23. 
Flcasant Mount, 25... Wayne? cea Seles: etre: Dec. 24. 
PelGGU VINE sco. oh oe oe. WWW IES “oc, os sat as eee ee Dec. 28. 
Plomesd ales. Aon tio dase fe WV AVES 5 Boys nein Ste a conte aitefore s Dec. 29. 

PROF. GEO. G. GROFF, Lewisburg, Union County, Pa. 

Will attend all meetings in Second Section from December 14 to 
December 31. 

3 
a ee eee ory ee | 
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HORACE H. HALL, Ellisburg, Potter County, Pa. 

Town. County. Dates. 

Paniknammnoek ss. 5s... cea WV VOR cere st aris a cinyx ape Dec. 1-2. 
MeCSRODD RUS Gricis.c.07sntercs st VV Vee UEO he Rs creat porte Dec. 3-4. 
Hughesville, a..h sax sia. Ly COMUNE ete gcse cee Jan. 12-13, 
West Branch Granve.-.+. Lycoming; <n. os. os ties Jan. 14. 
Allegheny Alliance Hall,. Lycoming, ..............c Jan. 15. 
Warrensville, sos tears iy CONAN FA aa rarers sae Jan. 16. 

PROF. J. M. HANTZ, Merrittstown, Fayette County, Pa. 

Dempseytown, “.% <<. 2235 WV CHANCOSS Oe oe hee ae Feb. 8-9. 
BOlK fe ees ais ane ornare ee Venango) ohooh ona se Feb. 10-11. 
Jackson Centre, .::...:.: Mercer. - 3). 5. eee Feb. 12-13. 

HON. A. D. HARLAN, Wenonah, N. J. 
Hogestowitoi 2. ess oa6s & Cumberlands... 6-1 oes Dec. 14. 
Chuchtowiy vss 5 kas sss 3 Cuntberland) %.... 2. Saas: Dec. 15. 
Horticulgural Halls .%,.32 Philadelp lias oi: sce Jan, 19: 
Quarryville, ce. cok eee LeAMGaASters .' 2 tik nan gene Feb. 238. 

J. W. HARSHBERGER, PH. D., Philadelphia, Pa. 

King of Prussia, <....365-1t. Montgomienry,<<...-seieeese Jan. 20-21. 
BSVCTR.  s.03 es ote se eee Ghesters c.8 sas csp ees Jan. 22-23. 
Springtown, \. 40: sess Bucks 3%. Vaoeee ere Feb. 3-4. 
Sellerswilles coc: x eilnye «ei Bucks? o6.cios cde Feb. 5-6. 

JOEL A. HERR, Mill Hall, Clinton County, Pa. 

Woodland: 25H t.005.6< cone (Clear eliee ae. eer Jan. 18. 
Curwensville, ........... Clearheldts. 2s a22.4 ates Jan. 19. 
Key lertowaik ios: sabes Cléartields.3-.2:. 4...a%%.. seamen 
Huthershuweg; sess oe Cleartield? ges ee Jan. 21. 
Rpruce: Hah; sera san sees JSUMIALAS oe 5G a tee cee Mar. 1-2. 
Thompsontown, .........<« UDOG GP: Wa: Upreoaneh, 22 eh ane ROE ma Mar. 3-4. 

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

FOSS VILLC woe cae ciel ayctomee WOPkiG iin catia ee Dec. 21-22. 
Spring Grove, we .i02 <a Von i. :t hae ncate eee Dec. 23-24. 
Centre Point, 3c) Cie. Montgomery). 5n22 0256 Jan. 11-12. 
Manoa, i250. ve ceeaeat Delaware, 26 oc see Jan. 13-14. 
Harleysville, 322 soso. see Mongo OMERY:.. J ..sc'c cs faa Jan. 15-16. 
New Mahoning, ......... Carbon. ira ech ioisce so ote ees Jan. 18. 
Shoemakersville, 2... 2.B@rKS) si hraeay. tis es Jan. 19-20. 
Stonchshuer. ace eon BOERS 5.5 asta scores ieee Jan. 21-22. 
Birdsboro; os cos ra es Berks oooh ca ers acta hon Jan. 23. 
Friedensburg, .......... Berke si. vieie: date ssonots Seieneatoe Feb. 1. 
GeigertOwn, «vss cese + ove OCR RSG isl seeiiets wkd atehe nneg et Ck 
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GEORGE E. HULL, Transfer, Mercer County, Pa. 

Town. County. Dates. 

SLES NOEO, © <.. ae eee <2 ss « OaWOUR So craks a wee & spies Feb. 22-23. 
HAEMOUSDULE,, 2. 5. ces .0 Craw lord’) wee se ochee Feb. 24-25. 
Ssehranton, » Fetes es. « EaiW LOPE: e277 oe ase fe aos Feb. 26-27. 
Wew hichmond, =. 40=-... CR ADVEGEO So esx cai ates Feb. 29-Mar. 1. 

HON. E. 8. HOOVER, Lancaster, Lancaster County, Pa. 

Blark’s Summit, -..:.... TaGka wane oars feast lees Dec. 1. 
LED Ca ene carey Lacka wantialee seo en.s Dee. 2. 
Pomplmsyille, |. 55... 26 Lia CR WAIN A Se cnet. sisue scien Deer 3: 
Madisonville, (1.0.5... 2.5 Lackawanna 2f.8s5ic se 2 Dec. 4, 
[CSA oe hackd wantiaes- 3. 2s oe Dec. 5: 

W. H. H. RIDDLE, Butler, Butler County, Pa. 

SU ee Cre PRUE OOM rs aos 2 si ss = Jan. 11-12. 
WAM S DUES, 2). 5°. e's BQ es oe i ects, Doe Jan. 13-14. 
BMIWVINSY,, | 2h crs cya» Sidvsierd a cs we Baars reeset a eet ae Jan. 15-16. 

D. N. KERN, Allentown, Lehigh County, Pa. 

Campbelltown, .......... Teebanon, je tse hes wee cs Feb. 8. 
QHENCOWN,<c0-5s 225 ¢ +'s can ILEDANONS 52 ese tes So Feb: 9. 
[O13] 0210 ae re Ne DARGIS core ica ele os Feb. 10. 
Schaefferstown, ......... ECD ABOU Me aos ks wleeoe sae Feb" Lr: 

J. H. LEDY, Marion, Franklin County, Pa. 

O21 SoA es Pe ee aa GranmniDerlanis sax. stat fe Dee 16-15 
GenEPe VINO LhkOBE oo. bee Cumberland .. 2. ck se sace Dec. 18. 

ower! SAUCORS oo... 6. Northam ptony. 215, oa, sasedans EF, 
Dehwiany se 5 P35 5 ca. om er SETIBEEN Gens ce = Stet ete Jan. 12-13. 
I oie oes Se tp PAC CHE ere. eee ore se Jan. 14-15. 

WV eatnerly, 2 oo. eek 3 2 2% WarOn, einen at macho, 2s ee) eed UG: 
WAR ONS eyccts. oho seks x= Re bAMOWS 2.) sererace vale coe 6 Feb. 10. 
Schaefferstown, ......... Deb ANOR Crater ue Cee Feb. 11. 

Wemarvinles 5 oo. feast hee Ghesterys: foes bc ea Feb. 12-13. 

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

- Warfordsburg, .......... BEG) nae oe re ees Dec. 1. 
BUCK OV ANCY,. 6 ois 352 as PU UOR aan ste oe eto Dec.-2. 
CLryStll SPEIMIS sk... ULEOH teas eee oe eee Beces: 
McConnellsburg, ........ Bre oar. attacker eee Dees 4: 
Ug CU ai no ree CLSEROM A eee ace eee Feb. 8-9. 
Mylersburgyacs fas. «>: Olarigns. oot Fo w oek wee Feb. 10-11. 
Mionesta sy .cv ae steers eee ROPES yh See aaiotaee Feb. 12-13 

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

Will attend all meetings in the Fifth Section. 
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JOHN T. McDONALD, Delhi, N. Y. 

Town. County. Dates. 

West Springfield, ........ | hei Renta hg og a ea Dec. 14-15. 
SU ge os eer axkis BIG AY eis sacs Wt ss ones SE Dec. 16-17. 
Maa Waste: Fle «ig Eee EUG, aie eeccs 5 teens as haa oe Dec. 18-19. 

PROF. M. S. McDOWELL, State College, Centre County, Pa. 

Will attend all meetings in the Fourth Section from Dec. 28 to 
Feb. 27. 

PROF. FRANKLIN MENGES, York, York County, Pa. 

Will attend all meetings in the First Section. 

D. B. McWILLIAMS, Port Royal, Juniata County, Pa. 

Patton. (sin. > eee Hoses Camu riay. <2. nose oe ie Dec. 21-22. 
SERLDR Witenes ce taeetont ane Came oo ed ae ato ae Dec. 23-24. 
SALONA: bois vs paate oro 5s ies ates s CVMCORE ge. .02] setae ees Jan. 22-23 

C. D. NORTHROP, Elkland, Tioga County, Pa. 

Bottle: Run Alhance,..:.-alay coming, 22.0745 5 2ee Jan. 18. 
Panpeciuimy, 2.2 e202 ee AMET OM res os oc eee Jan. 19-20. 
Drift wWOOG:. sr. fe sus ees ei Cameron, < ..4'6 0 «so eee ae 
RASSEIAN CY nce eke RK ee 3 ee eee Jan. 22-23 
StcMarys, :\. tins sey os oe BK Se as begs <a, = cattery: ceases Jan. 25. 

HENRY W. NORTHUP, Dalton, Lackawanna County, Pa. 

Hayettevalle, ©3227 sient Pranklin; ) seers. «acer Feb. 1-2. 
URE RIC! 1 Ips 9 Pica ae a en Erankdin:: [a2 -d5) acasee Feb. 3-4. 
SicUnOmias scsi e sae Frankliae:; 308): sce Feb. 5-6. 
MAStITUOy. 4: ie c2d wi aawar Bradhornd a7 2h... eee Feb. 17-18. 
West drankline =. ce.6 BTAGLORG, ioe ou ae Be Feb. 19-20. 
POtiCESVANC rea cae Se aes Bragbordss so2icG across Feb. 22-23. 
WA LIM thiegietie eek ee en Bradtord, mye.t Hes se oe Feb. 24-25. 

T. E. ORR, Beaver County, Pa. 

CATITUOMS Veticcs sets eed s eee oo Allestieny,—. 5 o.57..% gcuenne Dec. 1-2. 
NewoTexasy i225: . 0. oe Alemhemiy. 0 -poee ye eee Dec. 3-4. 
PAttOn yo. 8.0 eel Sa ee Cambria: = 402. eee *..Dec. 21-22: 
POMOTNET: « . sial aie nhac sta SOMOEESCE, (5 0s1.4y 5 setneenes Dec. 30-31-Jan. 1 
Buttalo Mille, 2. 5.).26e Bedford, 2.544200 1g eee 
Koontzvilley is sce eek Bedford. @ oo. aches hea ee 
OV SOUTO sacri oe BeGLOvd yA. eee tae ee ecies Jan. 6-7. 
Mlexandrin,. Paseo oles cee Huntingdon, 0.5. ioe, ee. Jan. 8-9. 

JAMES Y. PATTON, New Castle, Lawrence County, Pa. 

IPATAGCISE. 47s seis aa ee oe CAECUM sts ae icoin ate cee Feb. 1. 
ASE oe fal aie ee ean JCHEENOM At. da 73 3/2 eae Feb. 2. 
BSE ANELOT ee, che ee ee ee JCMETAOR Se oo cad f,2 6s OEE Feb. 3. 

Richardsville, 4. ...¢.2.%- CEMOTBON > curls wt eee Feb. 4. 
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Town. County. Dates. 

PEO i ayia tn sin ate Bree ace OV ARTOM 37504 the ote. de Feb. 5-6. 
PREV AMIE. oS agape aiersi ss CATION cite cael eee © a ees Feb. 8-9. 
FEyIers DULG; <tc. secre «2 CARO 55 peut. Siete erseee Keb, 10-00 
TOMES fal 2 sls enters «5.3 WOrest 2:hcnonae abso o see Feb. 12-13. 
GPMLESPATIN, (on. cts os ae a Oreste 429. Sh oe Feb. 15. 

J. H. PEACHEY, Belleville, Mifflin County, Pa. 

Will attend all meetings in the First Section. 

HON. A. J. KAHLER, Hughesville, Lycoming County, Pa. 

SLB gS) 9) 1 InGiand, >.<. ose si os oe Dec. 14-15. 
POU ATEN G5 Edo 5 spf o's) a Joe. 158 JET S511 Ry cee ae era Dec. 16-17. 
ie) O78 | a nr VEO OE 91 Nees ey tee ae eee Dec. 18-19. 

OLIVER D. SCHOCK, Hamburg, Berks County, Pa. 

McEwensville, .......... Northumberland, ........ Feb. 17-18. 
HUSIEO WI. . 0 x: + 212. ONO thumMperiand, <5... 2. Feb. 19-20. 

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

Cross Roadsre wc. os ..oe 25. p20 ge oath rs ed Ae A kak Dec. 28-29. 
TE 2 a a ee eer Mork .icso.asace vito Dec. 30-31. 
IDCEUV SOULS,” o ..5 Hs ole sass 6 Dap ise 2 asec sek rants Jan. 1-2. 
PANES TOWN sinc). sis ce os Damping. eres yk Jan. 4-5. 
PUNE ANNOM, s+. c% 2. oa. s PLY ie se? = bye ehh eee Jan. 6-7. 
AMIS WULE, 55 6. oe. 2. s' WPOVEVES oy ia.2 220.3! hese one Jan. 8-9. 
(UE 2/6 (oe ea ar BAMCASCEIs MS cies cc attest Feb. 23-24. 
HAT CLER, * Fae 2s.2 0's 3 o's aide Bancaster, yt ates sos Feb. 25-26. 
ENB AL AR craks tbat -w ofal aleace WLAN CASTET,. 2c sve aiteursciont Feb. 26-27. 

HON, JASON SEXTON, North Wales, Montgomery County, Pa. 

West Alexandria, ....... Washing tone a. occ 28. cae aap: 
Clawlesyilleva ssc" i «nuts ae es Greene,” .)., ane ce os ed Ae Gore 
NAPE ELE EINE Vy Si btn 7a cr Me say ats re ere (RCCTIOI 4 Wio8 ¥ cris ayers aan ee « Jan. 8-9. 

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

WET EEOMEL ue co carte. ac bao, seek PUGS PSs nten eae tee gee ear Dee. 30. 
Pineginan’s Perry, 2. ... «<< PIG {eet a Seaereein pecans Dec vals 
SUPE AGC oe i eae eee rca MONEOG oy) erae ie cae eee lees 
Brodheadsville, oi... 625. Monroe; tei ost 's nn Yao at ee 
Monto Bethel. s 6.) is2 2. IN@r amiga eee. ceestsyaree Jan. 6-7. 
SPAUATILY geese el «ain 2 a's =. oPa.s oie NOTA MIP LOM esc ie tine Jan. 8-9. 

R. R. STUART, Callensburg, Clarion County, Pa. 

Delmont. x's tag eatttete Senes Westmoreland). i052 5% a Rebs i: 
MCeCER DURE, 2. es eee ATMSECONS -% He are ee aoe Feb. 2-3. 
DANTON Bc: o «so, tise «tare OE SUB OIE. (res 5 Jina nears i eine Feb. 4-5 
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DR. I. A. THAYER, New Castle, Lawrence County, Pa. 

Will attend all meetings in the Fifth Section. 

D. H. WATTS, Kerrmoor, Clearfield County, Pa. 

Town. County. Dates. 

New: Bedford, ).2/03%%, DAWwrentes ote od an ene Dec. 21-22. 
EAR IITO IY 50) 4:2 hi). 0s gee atone ibabler re. once eee Dec. 23-24. 
LE WISVEILES! sere & oot ee POUL, Bi Se oe eee Jan. 4-5. 
Mainstield: Svc site sean MOG as 2. as Says 36a ee Eee 
Millerton, 2s: poo. ae fay: ae ee Jan. 8-9. 
WIMON TOWN, §.224.055 se eae Payette: ics ecrse che eee Jan. 13. 
Gentreyilley yee tree Washington; 5.2. seen Jan. 14-15 

SAMUEL W. H. WALTZ, Williamsport, Lycoming County, Pa. 

SLOVSLO WS. 05:2 stasis eee Somerset; s £2. 0he Sc eee Dec. 28-29. 
BOMeESOE Ss. ieee = eRe Somersels-. c= Sherate. cece Dec. 30-81-Jan. 1 
Buitalo- Matis” a. teens Bediord>......\o>eesttavek Jan. 2. 
KMaomiavallewts sfc 25 eee Bedlordn 2s tocar ee Jan. 4-5. 
LOYVSDUPE. 2 345s cue eer, BedLOrd) 5 +. 2 Sette te bares Jan. 6-7. 
Aclexmaagria. 2 ue ee Funiingdony 2 see cee Jan. 8-9. 

PROF. R. L. WATTS, Scalp Level, Cambria County, Pa. 

Will attend ali meetings in the Second Section. 

G. B. WAYCHOFF, Jefferson, Greene County, Pa. 

Point; Marion, s: ese... ae Payette; 0.60, 22 eee a 
Winton tawya, Fgh sire eee Wayetle, <acisotte nem oees Jan. 13. 
Centrevalle:: Jsasc 2 keen Washing tom, Geer. race Jan. 14-15 

MRS. MARY A. WALLACE, Ellwood City, Lawrence County, Pa. 

New Bedford): 5.20300 Td wrence, “Aes. te eee Dee. 21-22. 
RATIMOUYE ee: 2 kk Ree ee Ute ec. Pee eee ee Dec. 23-24. 
Sprinehonoy..e. cess > soe CHAWLOLG, =..." eee Feb. 22-23. 
Harmonsbure: 3. .2.. <8. Crawterd, -. <: a. eee Feb. 24-25. 
COchrantOn, -.... 0200 ek. « Grawiordzaae te eee Feb. 26-27. 

CROP REPORT. 

It will be noted, by the following tabulated report collected from a 
corps of reporters in the different counties of the State, that 
farm products have met with a ready sale and, in the main, rermener- 
ative prices have been received: 
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The following comparison of these tables for the past three years, 
shows an almost uniform advance in the various products of Penn- 
sylvania: 

TABLE OF COMPARISON. 

1902 1902. 1904 

VT CARE oo sa iwies « wanes nolan ns eat aio e's Se ervey ower euale rel aie avale etahncrnteio areiniors meveea tke -73 -15 1.08 
(8s) | Ie SOCI SE CIE DE TODEC ae OOS ae to Teach ae de dod bacon sac 45 57 62 
ORT! Seon dadarele Senedd siisi.o odie plage wn oes Ciotecots onthe mis ten ode a ae apa ae pel 41 44 
IRV Gy epeeere le move aiate-a path p tei stesare’s ere: cidlaioie etalaareievelersle cio ’ola sisters sera cistateieiate tnisiia/aell Ap) 60 -70 
ICIS WERE) aesctcla's/slevaieiale 6 ene saan ‘ 43 ay 58 
Hay, clover, . Br SO | 9.43 11.40 10.50 
PAS CLIMOL Vi, « tian nleisinitle 3 : stele ajacsiacer 10.47 14.00 12.00 
Horses, average, ....... waeiecslbsieslebie seis Eee wap nla sears opment ere 84.00 115.00 120.00 
WOU SBS hia okie lsmarigo qen mG SCOR Tasman AAC aE ato coanen Samoncnacin seoodo= 77.00 120.00 125.00 
POWER AVETALC, iis mecice chaotic ce aiheneescisieisiow sia cin eisialeis ole alnestte meiaeseteters 28.00 33.00 35.00 
PEASY NPN er LUC Eis wl Oot dia,o ervictslelefayeyetetaietel sl bictntotarsi alate etoteletatarcietaia’s wtal mtalats sielatatatoltet ta 2.76 3.50 3.50 
PFO eG ONC acta ciate cx Siem tarat sae ie lateral see ete ictinis tele nla lege atotere mete a ncaa ti alateiairantnate 2.81 3.45 3.50 
SPeers. fats DOT PDOPTIO yeep tacts ate a eeine eisai er iene as sate eraaler teers -05 04 0446 
Steers! for feeding, PlL DOUN, Sess aseur- soe ces otein ab eieme oisecineis oe 03 03 -9346 
Swine SHuOats Per) DOMME cmc ce eo uriia met cleciaicieisis ce ale lotatsie saint telolalotatetolstate -06 | 06 .06 
1 eGR es Tovey aeeei ak ane ROR nn ASS AGdnE aca causa camo AdonnD san sanednaoce -06 | -06 | - 0614 
Ghickens.” dressed) per pound, | :2..sscecsss2a--5 Seen ce as seme meee se .11 | Bik) 13 
Chickens * Lives (Mer OUT ye ccine Gane mince si cole aemiciic slstelciniets cin ciesmiors 08 | -10 |} -10 
APPIES PEL DUS eieccrie sae: cvololee cietplole lewis a ajo leielsininjeistetaiela/ainletataypinint-intalatay=i= .3D -50 | 44 
Peaches ® Der DASKEba were <n cle eae! aislaionteinialateege ts obs ia iclate Sian as ivi cainve=he By (5) 1.15 | .82 
iIPEéarsy er DUSHELe er sec cieels an daniels Saee eieto ieee 81 .98 | .94 
Plums; per quart, .cs. 00-5. eels tee .06 | -07 | -08 
Cherries, per quart, ..... a sate ashe 06 -08 | -08 
Blackberries, per quart, ae ea cate aeons poor ae oe 07 07 | -08 
PRASPDerries, MCE UATE) Veree oetsieioia:-\apsicte a= nlolole mle iaris e myemiele ne'ielenn in nta| inter U8 .08 .09 
POLATOeS DELP DUSHEN te ceca aie aise oiseleie ela pioeetertele ois iomeatetotat= oteletee -50 | -58 52 
Butter, per pound, at Store, « ..... 006. s edema sec c nesses cas eccsens 18 | 24 ~22 
Butter; per pound, At MArKet, cee ieee cee aman © wa nivienm ale sles 00s 22 | 24 24 
Malis SwHOlesale mer LOD! OO UMIES Neste taalere lel ota Sebel leletalelniniese =ietele letter 1.16 1.41 1.50 
IN Eildon gsi e- hb Leny afsj aot ts) aye Semana pope DOpDEaROobE UO sOnaGdeb. Joon Anadaoc .05 U5 .05 
PISES; (DET AOZEI | oe ecielelorclaieie «alain telat o)e'alefo.n)la?aln)=\=\n\e/ni=\ntcleini-\etmlaintelA\sisleln/s\o\-1=)= 18 22 24 
Wool, short, unwashed, ........-....cecee cence cece cette eee ence cecace 1b 18 21 
Wool, short, WaShed, 2.22 22.05 20 cc ence ccc e ec nnn ce naccerercuseccesioecens ali 24 -28 
Wool, medium, unwashed, ..........-..ceeeeeeeeeeee Kia inlakeia aia aie Bctorertrovele ply 18 22 
Wool, medium, Washed, .......-.ccccsecncc cence ec esccnroncccesccccsne| -20 -25 -30 
Wool, long, unwashed, ........- Rn Ge nA AISI GOR BACH AR ODO SEO OCU RIC | 15 oa -23 
WV OOM WASHES pistes sie tsteyeleletetniate ele minpeieleietaeimininln[ofnlntabieln}ele .24 Bris) Py 
Farm land, value per acre, ............- ee -| 49.00 56.50 57.00 
Farm land, value per acre, ave age, .. 33.00 39.00 37.00 
Farm wages by year, with board, .... 153.00 187.00 185.00 
Farm wages, summer months only, . 17.00 20.00 20.00 
Farm wages, by day, With board. .......-1.-6 eee eee eee eee ee renee | .86 1.00 1.00 
Farm wages, by day, without board, .........--...seeeeeeeeee secre 1.15 1.40 1.35 
Farm wages, whole year, without board, ......--...++es+seeeeeeee- | 196.00 280.00 300.00 
Farm wages, harvest, Dy Gay, .......---sceeeee creer eee e eee e ne neeee | 1.23 1.55 1.60 
Farm wages, household help, female, .......-.-++.++++eseeeeeeeee- | 2.05 2.35 2.50 

———— cc 

AGRICULTURAL SOCIEITES. 

Marked improvement is noted in the manner of conducting the 
various agricultural societies of the State, by the eliminating of 
objectionable side-shows, games of chance and the various gambling 

devices. Greater attention and prominence has been given to the 

encouragement of strictly agricultural exhibits, the active farmers 
in many counties holding a controlling power in these organizations. 

There appears to be a growing necessity in Pennsylvania for the 
holding of a State Agricultural Fair, to be held under State control, 
in which the various farm organizations of the State and county 
agricultural societies should have a fair representation. When this 
desirable end is accomplished, the local agricultural societies will 
be enabled to make exhibits at the State Fair, which, in a high 
degree, would represent the best agricultural products of different 
counties of the State, all of which would form an object lesson that 
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would unquestionably give encouragement to the growing of farm 
crops year by year of a higher degree in excellence. 

The attendance for 1903, was 1,101,055; number of membership, 
9,849; paid-up membership fees, $12,020.10; amount paid in premi- 
ums, $87,120.65; amount of offered premiums for 1904, $126,110.00. 
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HISTORY OF FARMERS’ INSTITUTES OF PENNSYLVANIA. 

The history of Pennsylvania farmers’ institutes, from their organ- 
ization by State authority in 1887 to the present date, is an interest- 
ing one, at which date the Board of Agriculture called a meeting 
of its members for the consideration of the agricultural interests 
of the State. This Board of Agriculture was composed of duly 
elected representatives of county agricultural societies and was 
placed in charge of the local management of farmers’ institutes, 
which assisted in these and continued to assist under the various acts 
of Assembly following the Act of 1877. By Act of Assembly 1885, 
the Legislature granted an appropriation of $1,000 for the actual 
and necessary expenses of holding local farmers’ institutes (see Act 
of 1885). This appropriation, though seemingly small, was of great 
benefit to the farmers. In 1887, the Legislature increased the annual 
appropriation to $3,000 (see Act 1887). During 1890, sixty-five insti- 
tutes were held and in 1891, the appropriation was increased to 
$7,000 per year (see Act 1891), and that year there was a proportion- 
ate increase of institutes to 84, and sixty-two of the sixty-seven coun- 
ties of the State had representatives on the Board of Agriculture. 
The results accruing from these early institutes in Pennsylvania can- 
not be well over-estimated. The work continued under the manage- 
ment of the State Board of Agriculture and its Secretary, Col. 
Thomas J. Edge, until 1895, when, by Act of Assembly (see Act 1895), 
the Department of Agriculture was established, in which was placed 
the Division of Farmers’ Institutes. The Deputy Secretary of Agri- 
culture, by virtue of his position, became Director of Farmers’ Insti- 
tutes for the State. Prof. John Hamilton, of State College, Centre 
county, Pa., was, in 1895, appointed by Governor Daniel H. Hastings 
as first Director of Institutes and served in that capacity until 1899. 
During his tenure of office, successful institutes were held in every 
county in the State, interest in the work was increased and the ap- 
propriation was raised to $12,500 per annum, and in 1901 to $15,000 
per annum. 

During the ten years in which institutes have been held under the 
Department of Agriculture, 3,100 days of institutes have been held, 
with an annual attendance of over 130,000 people. To estimate the 
benefits derived from these meetings would be a stupendous task. 
The appropriation for carrying on this work for the past two years 
has been $17,500 per year, and from the month of December until 
March we have five corps of lecturers traveling continually through- 
out the State giving lessons and instruction in every department 
of agricultural work. At these meetings lessons are given on the 
most approved methods of dairy management, including feeding, 
stabling, care of milk, butter-making and how and where to market 
most profitably these products. In soil improvement, instruction is 
given as to maintaining nitrogen, phosphoric acid and potash in 
proper proportions, and that leguminous bacteria so essential in the 
growth of legumes and building up within the soil that most costly 
of all its fertility—nitrogen. The management of swine, sheep hus- 
bandry, market gardening, horticulture, bee-keeping, and, in truth, 
every line of agricultural pursuit for which Pennsylvania has been 
noted, is intelligently presented at its institutes. At least one ses- 
sion of these institutes is devoted to the interest of education, such 
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as would be best adapted to farmer and family, and we feel quite 
safe in venturing the declaration that not many decades will pass 
by until Pennsylvania will have established centralized schools, as 
well as township high schools, to which the children will attend and 
receive instruction more nearly in keeping with their surroundings 
and better calculated to fit them for life’s work. We also hold a 
ladies’ session, devoted to the interest of the country home, its sani- 
tation, domestic arrangements, as well as the social environments 
of country life. 

The farmers’ institutes of Pennsylvania have long passed their 
problematic stage and are today filling an important place in the 
agricultural and commercial interests of the Commonwealth. Their 
system of management, although not in every respect complete, has 
been patterned after by many states in the Union. The continued 
and increasing demand for instruction is daily coming to us from 
every portion of the State, which evinces the fact that the farmers 
of today are well aware of and alert to the importance of adopting 
correct and improved methods in the conduct of their farm opera- 
tions; also that agricultural chemistry and botany have within the 
last decade developed facts, without a knowledge of which no tiller 
of the soil can expect to succeed to any considerable extent. To the 
work of analyzing and developing these fundamental truths and les- 
sons the farmers’ institutes of Pennsylvania are devoted. 

Very respectfully submitted, 
| A. L. MARTIN, 

Deputy Secretary and Director of Institutes. 
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REPORT OF THE DAIRY AND FOOD 
COMMISSIONER. 

HarrispurG, Pa., December 31, 1904. 

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

Dear Sir: The work of the year just ended has been, in the main, 
productive of satisfactory and profitable results, and the contest 
against food adulterations which was instituted at the beginning of 
my official term, April 1, 1903, has at no time been relaxed, as offi- 
cial records will show. 

ENCOURAGEMENT RECEIVED FROM THE PUBLIC. 

It is gratifying to be able to state that the citizens of Pennsyl- 
vania, collectively considered, have generally endorsed and supported 
the efforts to secure a better supply of pure food commodities. To 
this support so freely accorded is owing largely the fact that the 
results secured were made possible. YLhe public press was also an 
important factor in this work. Editorial expressions naturally in- 
fluence the public mind, and after the extent of the adulterations 
practiced became known, and the effect upon health was demon. - 
strated, the public and press combined in their friendly efforts to 
assist the State officials in driving from the markets such commodi- 
ties as were found injurious or fraudulent. 

PURE FOOD SUPPLY INCREASED. 

That the food commodities of Pennsylvania have been greatly im- 
proved will appear to any careful observer, and that a new era of 
better food and drink is at hand, is hardly ever controverted. The 
work of the Commissioner and his assistants throughout Pennsyl- 
vania has been earnestly directed toward securing such results, and 
it is pleasing to know that these efforts have, to a large degree, 
proved successful. 

ANALYTICAL DATA OF SPECIAL INTEREST. 

When the law was first placed in operation, Professor Cochran, 
the chief chemist employed by this Bureau, discovered that from 
fifty to seventy-five per centum of the commodities classed as spices 
were adulterated, while the analysis of food products in general 
showed an almost equally great percentage of adulterations. Of 
course, it is hardly necessary to explain that the special agents em- 
ployed were particularly enjoined to secure samples of suspicious 
food products, and to this fact, in a measure, can be attributed the 
remarkably high percentage of adulterated brands found analyzed. 
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In a table prepared by Professor Cochran, he presented the ap- 
pended data relative to his investigations: 
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HOW GOODS OF THE SAME BRAND VARY IN QUALITY. 

The investigations of Professor Cochran also confirmed the re- 
peated statement that manufacturers will persist in selling certain 
inferior articles under assumed names or brands, to meet different 
grades of competition. The trial of cases taken into Court has also 
developed the information that certain dealers are selling goods of 
standard, well-known brands, that vary greatly in strength and 
quality, although sold under the same brand or name, because of 
less rigid pure food legislation in some sections than in others. 
Goods of varying quality, though of the same brand, are packed to 
meet conditions and opportunities of the various states. 

RESPONSIBILITY FOR VIOLATIONS OF LAW. 

Prof. C. B. Cochran, in a lecture delivered at Philadelphia in 
connection with a popular science course, emphatically declared 
that the retail merchant in a practically equal measure shares with 
the manufacturer and wholesale dealer the responsibility for the 
continued adulteration of food products. Many dealers demand the 
cheapest goods from the manufacturers, and thereby invite such 
producers to supply adulterated or inferior articles. Professor Coch- 
ran has been connected with this Bureau as chemist since the pure 
food legislation of Pennsylvania was inaugurated, and characterizes 
the Act of June 26, 1895, commonly known as “The Pure Food Act,” 
as “the true beginning of the active war against adulteration in the 
Commonwealth.” The same Act has withstood the assaults of the 
best legal authorities in the State, and today its value and public 
approval are attested by the uniform support accorded to it by the 
magistrates, grand juries and judges throughout the State. 
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REPORT OF NATIONAL PURE FOOD CONVENTION. 

The trade will wait expectantly for the appearance of the pub- 
lished report of the proceedings of the National Association of 
State Dairy and Food Commissioners held at the Louisiana Pur- 
chase Exposition, St. Louis, Mo., in September, 1904. This Common- 
wealth was represented by the Secretary of Agriculture, the Dairy 
and Food Commissioner and A. H. Woodward, one of the attorneys 
for the Commissioner, all of whom took an active part in the several 
sessions of the convention. Among the business brought to the atten- 
tion of the meeting by them was the consideration of two affidavits 
from reputable business firms, alleging that for the consideration of 
inserting certain advertising matter at high rates into the annual 
report or minutes of the proceedings of similar conventions, they 
either directly or indirectly, were misled into the belief that certain 
State officials would not disturb, or interfere with them or their 
trade, and that, practically, they should be exempt from prosecutions 
by pure food officials in the States indicated or referred to. 

As a result of such disclosures and because the gross sum of 
about $13,200 is said to have been collected from advertisers for the 

printing of the minutes of 1903, it was decided that the proceedings 
of the convention of 1904 should be published in pamphlet form, with- 
out the addition of any advertising matter, and that the expenses 
of the printing of the pamphlet should be borne jointly by the 
various public officials in attendance at the meeting. The pro rata 
amount required was estimated to be a small sum, while the criti- 
cism and complaints which were freely and publicly made of the old 
plan would, by these means, be entirely eliminated. It is but fair 
to add that the association did not realize any material part of the 
large amount paid for advertising. The movement inaugurated by 
the Pennsylvania delegates is sustained by the trade almost as a 
unit, and unwilling advertisers are no longer solicited and pressed 
for advertisements, which were only too often conceded under erro- 
neous or misleading impressions, or direct promises which could not 
be redeemed. 

DRUGS AND CHEMICALS BELOW STANDARD. 

As the investigation of food adulteration progresses, the too com- 
mon use of substitutes and the almost general use of food preserva- 
tives have become apparent as never before in the history of the 
Dairy and Food Bureau. The investigations have included examina- 
tions into the adulteration and misrepresentation through false or 
deceptive labeling of foods, beverages, condiments, ete. This work 
has also very properly been extended to drugs, and the results 
reported in many cases indicate the need for legislation regulating 
the manufacture and sale of drugs and chemicals. Any drug, medi- 
cine or chemical preparation intended for internal use should meet 
the requirements of standards established by the best medical and 
chemical authorities, and in this way the many dangers that now 
surround the use of well-known drugs could at least be reduced to 
a minimum. Although not an alarmist, the conditions that now 
prevail cannot be passed by without notice. These conditions should 
not only attract the attention of the Dairy and Food Commissioners, 
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but the medical fraternity should join in an earnest effort to bring 
about a substantial reformation. The Illinois Board of Pharmacy 
undertook to test the purity of drugs in Chicago by sending out 
decoy prescriptions. Out of one hundred and thirty prescriptions 
that were filled, twenty-three contained no traces of the drugs called_ 
for, while but thirty-nine were pure. A recent examination into the 
same important subject in New York and Brooklyn resulted in like 
unfavorable findings, and the statement cannot be denied that it is 
not only necessary to have honest and capable physicians and drug- 
gists, but pure drugs and chemicals as well, if we desire to gain 
the much needed relief froin a constant menace to the health and 
lives of the community at large. Unless the powers of the law are 
invoked, the same conditions will continue indefinitely. It is safe 
and reasonable to assume that Pennsylvania also needs some atten- 
tion in the direction already indicated. 

IMPRGPER USE OF TRADE PACKAGES. 

The attention of the Dairy and Food Commissioner has been called 
to the alleged improper and illegal use of some receptacles or trade 
packages by certain dealers and others. These complaints referred 
particularly to persons who made an improper use of milk and cream 
cans, jars and bottles having the names or initials of the owners, 
dealers or shippers marked or fastened on such receptacles. It is 
claimed that in many instances such packages are used by others 
without the consent of the owners, and that inferior goods are thus 
palmed off upon the public, whose confidence in certain firms or 
producers lead them to purchase materials bearing their names, 
without suspecting that they are being imposed upon. The State of 
New York passed laws to prohibit the abuse above cited, and unless 
additicnal power is conferred upon the Dairy and Food Commis- 
sioner, he cannot officially take any notice of such complaints, except 
in cases where the goods contained in such receptacles, upon analy- 
sis, fail to meet the standards for milk and cream, or are in some 
manner adulterated or impure. 

SALE OF OLEOMARGARINE IN THE UNITED STATES. 

The manufacture and sale of oleomargarine has assumed large 
proportions, as the following figures relating to the sale of this coun- 
terfeit dairy product in the United States for the years indicated 
wiil clearly show: 

For year ending June 30, 1902, ......... 126,316,472 Ibs. 
For year ending June 30, 1903, ......... 71,804,102 Ibs. 
For year ending June 30, 1904, ......... 48,071,480 Ibs. 

It is a noticeable fact that the national law imposing a tax of ten 
cents per pound on oleomargarine “colored in imitation of butter” 
has occasioned a shrinkage of sixty-two per cent. from the figures 
reported in 1902. This statement is clearly in support of the allega- 
tion that prior to the enactment of the Grout Bill, practically every 
pound of oleomargarine was not only colored in imitation of cream- 
ery butter and entered into competition with the legitimate product 
of the American cow, but in too many cases was sold as genuine 
butter, to the detriment of both the dairyman and consumer. The 
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old law imposed a tax of two cents a pound on oleomargarine, 
whether colored or uncolored. The new law went into effect in 1902, 
and the figures stated form their own commentary. The retention 
of the Grout Bill upon our national statute books is a matter of 
very great importance to the farmers of Pennsylvania, and the above 
figures show that our senior United States Senator, Hon. Boies 
Penrose, was building wisely in the interests of the people he repre- 
sented when against the most formidable opposition, he took his firm 
stand in favor of the passage of the measure. 

NATURE OF COLORING IN OLEO HARD TO DETECT. 

The oleomargarine manufacturers and dealers are said to be 
blessed with an abundant supply of ingenuity in the matter of color- 
ing their product so as to leave it resemble the color of genuine but- 
ter without conflicting with the national or State laws. The constitu- 
tionality of such laws, their real intent and meaning, are problems 
which have received careful consideration at the hands of various 
courts, with the result that there is no longer any doubt as to their 
proper interpretation or meaning. The Superior Court of this Com- 
monwealth has several cases on its calendar in which the color 
clause of the Pennsylvania Act of Assembly is involved. If the color 
clause of the oleomargarine law were to be declared unconstitu- 
tional, the financial interests of the dairymen of Pennsylvania would 
be affected in a very serious manner. The subject is of vital pecu- 
niary interest, and the oleomargarine combine will doubtless not 
fail to take advantage of any opportunity that might enable it to 
influence Congress or the State Legislature to repeal or amend the 
several oleomargarine laws to suit its interests. 

So far as Pennsylvania is concerned, the fact that a State Legis- 
lature may pass prohibitory laws has already been confirmed by the 
enactment and enforcement of the oleomargarine law which abso- 
lutely prohibits the sale of colored oleomargarine, whether the color- 
ing be produced from coal tar products, or by the addition of other 
ingredients that might be incorporated into the article during its 
manufacture or otherwise. It is safe to predict that the old cus- 
tom of adulteration, such as embalming, substituting glucose for 
cane sugar, or using inferior or decaying fruit and vegetables, and 
then using a liberal quantity of coal tar dyes to make the goods 
appear of good quality, will soon meet with still greater disfavor on 
the part of the public. 

INCREASED SALE OF RENOVATED BUTTER. 

Attention is invited to the fact that during the past year there 
has been an appreciable increase in the number of licensed dealers 
in renovated butter, the number of licenses for 1904 exceeding that 
of all former years combined. This was due to several causes. When 
creamery butter is high in price, such as was the case during 1904, 
there is an increased demand for this product. The vigorous enforce- 
ment of the Act regulating the manufacture and sale of renovated 
butter in Pennsylvania is also responsible for the increased activity 
in the renovated butter markets. It is a matter worthy of note that, 
as in the case of oleomargarine, at least two-thirds of the renovated 
butter manufactured and sold throughout the United States is the 
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product of less than a half dozen factories. It is also evident that 
when creamery butter is selling at low prices, the demand for reno- 
vated butter decreases in a corresponding degree. An official com- 
pilation shows that during the year 1904, the average wholesale price 
of renovated butter in the New York markets was 16.53 cents per 
pound, as compared with about 22 cents per pound for the average 
grade of creamery butter. These prices represent the average for 
the entire year. 

LABELING RENOVATED BUTTER. 

The renovated butter law of Pennsylvania is plain and specific 
in its provisions, and demands the proper branding of all packages 
or parcels containing this product, whether it is being sold or deliv- 
ered by the manufacturer, jobber or retailer. While there may exist 
a legitimate demand for renovated or process butter, the experi- 
ence and observations of the past have confirmed the belief that a 
very large percentage of the article was sold as “creamery but- 
ter,” contrary to the laws of Pennsylvania. If manufacturers will 
persist in selling the product without the proper branding, they do 
so at their own risks. The trade has been liberally supplied with 
copies of the law governing its sale. 

NATIONAL PURE FOOD LEGISLATION. 

No vote was reached on the National Pure Food Bill by the Sen- 
ate at the last session of Congress, nor did the measure obtain any 
formal consideration by that body, but on April 6, 1904, Senator Hep- 
burn, speaking upon a resolution calling for certain information 
relating to adulterated foods, found opportunity for expressing him- 
self very freely on this important subject. He pointed out the neces- 
sity for such legislation as is contemplated by the Pure Food Bill. 
The Hepburn Bill had already passed the House, but as it failed to 
reach a vote in the Senate, the whole matter must necessarily be 
taken up de novo in the Fifty-ninth Congress. Its fate remains prob- 
lematical at this writing. 

NEED OF NATIONAL LEGISLATION. 

It is to be hoped that some legislation that will be satisfactory 
to the advocates of pure food, as well as to those empowered with 
authority to enforce the pure food laws in the various states of the 
Union, may be enacted by Congress, and that such Act of Congress 
may be both equitable and fair, so that its justice cannot be ques- 
tioned by any class, whether producer, dealer or official charged with 
the enforcement of the law. 

RESPONSIBILITIES OF MERCHANTS. 

The Dairy and Food Commissioner has repeatedly received com- 
plaints from merchants and others upon whom fines and costs were 
imposed, to the effect that they “did not manufacture the adulter- 
ated or unlawful goods upon which prosecutions were brought, and 
that the jobber or manufacturer should have been arrested and held 
responsible for these infractions of the law.” These same defend- 
ants, by way of extenuating excuse, further declared that the mer- 
chandise was purchased from parties located outside of Pennsyl- 
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vania, who in various instances refused to protect their patrons in 
uny manner, and asserted that they would not reimburse them for 
fines and costs that were imposed. In such cases a National Pure 
Food Law would remove the bars of interstate commerce and grant 
to the home merchant and dealer a relief from questionable or unbusi- 
nesslike transactions on the part of commercial men representing 
a few non-resident firms. Merchants, however, who take the precau- 
tion to buy goods from non-resident manufacturers or wholesalers 
under guarantees of purity should be able, if they are defrauded, to 
obtain redress by prosecuting those who sold them the adulterated 
goods by misrepresentation. 

FAIRNESS IN ENFORCING LAWS. 

The Dairy and Food Commissioner of Pennsylvania has never 
failed to make the amende honorable when special cases of gross 
imposition were brought to his attention by innocent parties who 
were duped by unscrupulous dealers. If the goods resultant in a 
suit were purchased from a Pennsylvania dealer, the Commissioner, 
after a suit was finally terminated, did not hesitate to supply full 
information for the benefit of the defendant in case he desired to 
secure legal redress. Copies of the official chemist’s report were 
supplied, and the sworn special agent of this Bureau who had pur- 
chased the original sample upon which the suit was based, gave 
testimony in certain cases. The growth of commercial frauds has 
been rapid and, emboldened by their success, dishonest manufactur- 
ers have frequently in the past duped both the retailer and consumer. 
The manufacturers of deleterious and fraudulent foods have been 
made to realize that Pennsylvania has placed a ban upon their pro- 
ducts and practices. As a large per cent. of all food products sold 
may be regarded as articles of inter-state commerce before reaching 
the consumer, the need for the enactment of ‘a proper national pure 
food law is plainly apparent. It is also equally evident that the 
manufacturer of a good and pure article of food will not sail under 
false colors, but that the public will quickly recognize its merits, and 
will therefore accord it the confidence and patronage which it may 
deserve. 

EXAMINING THE LIQUOR SUPPLY. 

The history of the preliminary examination made into the liquor 
supply of Pennsylvania will prove of special interest in connection 
with a decision rendered by the Superior Court of this Common- 
wealth, at Philadelphia, on November 21st. This case was an appeal 
on the part of the Commonwealth, in the case against F. J. Kebort 
and Nick Kebort, of Crawford county, who were convicted in the 
Court of Quarter Sessions of that county upon the charge of having 
sold adulterated blackberry wine to a special agent of this Bureau, 
contrary to the Act of June 26, 1895, which is commonly known as 
the “Pure Food Law.” The learned Judge of Crawford County 
declared that the Act of Assembly was unconstitutional. The decree 
of the Superior Court reverses the Crawford County Court, sustain 
ing the Dairy and Food Commissioner’s appeal. 

Judge Orlady, of the Superior Court, who delivered the opinion, 
held that it is not necessary that the title to the Act should embrace 
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a comp)rre index as to its contents. All that is required, he reasons, 

is that the title fairly gives notice of the subject of the Act, so as 

reasonably to lead to an inquiry into its contents and meaning. 

While not unexpected, this decision is of vital importance to those 

placed in authority to enforce the pure food laws of Pennsylvania. 

There can be no doubt that a law which enables official authority to 

examine into the purity and wholesome qualities of liquor of all 

kinds will have many secret enemies, some of whom quietly threaten 

to effect an organization to combat prospective legislation, but the 

law as interpreted by the Courts, will continue to be enforced so far 

as lies within our power, with the limited authority which has been 

placed at the command of this office. 

OFFICE WORK INCREASING. 

The office work of this Bureau, including the correspondence, is 

constantly increasing and requires careful attention at the hands 

of trained and experienced assistants. The Commissioner is almost 

daily in receipt of special correspondence relating to the law, its 

proper interpretation, so-called “rulings,” “opinions,” etc., which, 
whether proper or otherwise, is sufficient to tax the ability of a 
trained legal mind. The Commissioner regards it as his duty to 
enforce the law, leaving its construction to the judiciary of the 
Commonwealth, where it properly belongs. 

DISTRIBUTION OF THE PURE FOOD LAWS. 

Thousands of copies of a bulletin containing the Dairy and Food 
Laws of Pennsylvania were printed for free distribution, and to 
every one requesting information in regard to the laws, a copy of this 
bulletin is sent. In view of the fact that during the coming session 
of the Legislature some changes in the pure food laws of the State 
are likely to be made, a new and revised edition of such laws will 
be issued as soon as possible after the adjournment of that body. 

IMPROVEMENT IN MILK AND CREAM. 

The Commissioner has upon a number of occasions ordered exami- 
nations of the milk and cream sold in various cities and boroughs. 
In 1903, a total of two hundred and twenty-five samples of milk and 
cream were purchased by special agents of the Bureau in Western 
Pennsylvania. Upon analytical examination, sixty-two samples of 
the above number were pronounced impure or adulterated, the same 
containing formaldehyde, boracic acid or other preservatives, while 
a few had been tampered with by watering, skimming, coloring, 
ete. All of those who had violated the law were arrested and upon 
conviction, sentenced to pay the usual fine and costs. In 1904 a close 
canvass of the same territory resulted in the purchase and analysis 
of over three hundred samples, and of this large number only three 
violations of the law were discovered. This showing proved the 
efficacy of the preceding year’s operations in that section of the 
Commonwealth. While the percentage of violations was remarkably 
small, it is proper to say that other parts of Pennsylvania have pre- 
sented records that are also encouraging, but somewhat less satis- 
factory, since a larger percentage of suits were ordered as a result 
of the continued use of preservatives, etc. 
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EFFICACY OF PURE FOOD LEGISLATION. 

The wisdom and efficacy of the pure food laws of Pennsylvania 
has again been demonstrated, and, while an incalculable amount of 
good has been accomplished, the Commissioner is hopeful that the fu- 
ture will show even greater benefits than have been shown in the 
past. There is no law in force in Pennsylvania that has attracted 
more general attention and respect than the pure food law of 1895. 
The Commissioner realizes that there are still some avenues of es- 
cape for certain unscrupulous manufacturers and dealers, but in- 
dulges the earnest hope that the next Legislature will afford the 
desired help. It has been fitly said: “As it is the commendation of a 
good huntsman to find game in a wide wood, so it is no imputation if 
he hath not caught all.” The moral is obvious, and, with careful and 
concerted action, still greater results will doubtless follow our 
efforts. 

SCOPE OF THE DAIRY AND FOOD BUREAU. 

The enforcement of the pure food laws is a difficult, particular 
and somewhat serious matter, as the “Monthly Bulletin” issued by 
the Dairy and Food Commissioner of Pennsylvania demonstrates. 
The bulletin gives a list of the many samples analyzed by the chem- 
ists employed, together with the results of such analytical examina- 
tions. A list of prosecutions is also given, together with a state- 
ment of the final disposition of such prosecutions. It may be truly 
said that there is possibly no other Department or Bureau of the 
State Government where as many legal and scientific requirements 
are so frequently needed for the judicious and proper conduct of an 
office. It is also true that the scientific investigations and discover- 
ies of our own country, as well as those of foreign nations, are uti- 
ized when considered of practical value in connection with the 
working of our own laws. 

SERIOUS MENACE TO DAIRY INTERESTS. 

The Secretary of Agriculture and the Commissioner gave prompt 

warning to the dairymen and farming iaterests of Pennsylvania, 

when it became known that representatives of the oleomargarine 

interests of the entire country contemplated making an effort tu 

secure the repeal of the bill passed by Congress in 1902, which im- 
posed a tax of ten cents a pound on colored oleomargarine. The 

committee to procure the repeal has formulated its plans, and liberal 

contributions from oleomargarine manufacturers and dealers in the 

United States are being solicited, and an immense fund is prac- 

tically assured at the very beginning of this formidable attack upon 

the dairy interests. Social, political, as well as financial, pressure 

no doubt will be brought to bear upon Congress to secure the repeal 

of the “Grout Bill.” It is hardly necessary to add that strong ef- 
forts to circumvent such attempts to deprive the dairyman and 
farmer of his just reward have been instituted, and not without 
hope of a complete success. 

LEGITIMATE DEALERS PLEASED. 

While a paramount question before the country to-day is that of 
national pure food legislation, it is but fair to state that there are 
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honest and reputable business, and that not all of the manufacturers 

and packers resort to low and dishonorable means to accumulate 

riches rapidly. The class of mercantile gentlemen above referred 

to are in hearty sympathy with the pure food laws, as it is only 

when the disreputable and unfair rivals are detected and exposed 

that the honorable merchant will be able to establish his own inter- 

ests to the best advantage. For all of such friendly coéperation 

received, especial acknowledgment is hereby freely tendered. 

PUBLICITY A VALUABLE FACTOR. 

The Commissioner is still of the opinion that more was accom. 

plished in enforcing the pure food laws in Pennsylvania by the 

publication of the “Monthly Bulletin,” with its plain and unbiased 

facts, than could possibly have been accomplished by the mere im- 

position of nominal fines. This system of publicity is again com- 

mended for your consideration and endorsement. If a manufac- 

tuter will persist in adulterating his products, and in consequence 

be compelled to pay fines and costs, there can be no more effective 

way to force him out of the Pennsylvania market than by the well- 

tried plan of publicity. The seizure and forfeiture of illegal goods, 

if permissible, could not prove a more successful remedy. The 

combined free advertising of pure food law violations given in the 

“Monthly Bulletin,” together with the columns of the local press 
makes the proposition such a formidable one that a change for the 
better must speedily follow. 

LOYALTY OF PENNSYLVANIA’S SENATORS. 

A most satisfactory and encouraging condition is made manifest 
in the public declaration that our United States Senators, Hon. 
Boies Penrose and Hon. P. C. Knox, representing the Commonwealth 
of Pennsylvania, will oppose the attempt to repeal the “Grout Bill,” 
and that their voice, vote and work will be largely seconded by their 
Pennsylvania colleagues in the lower House of Congress. As views 
upon economic problems often differ, this united and spontaneous 
support of the dairymen and farmers’ interests is especially praise- 
worthy. His Excellency, Governor Pennypacker, has also expressed 
himself as being strongly opposed to any interference with the 
“Grout Bill” as it now stands on the statutes. The position of Penn- 
sylvania is therefore not uncertain. 

The press and the public, generally, so far as Pennsylvania is con- 
cerned, are also a unit in opposing the attempt to injure the dairy 
interests of the Commonwealth, and the attitude of the Grange 
Farmers’ Alliance, Dairymen’s Association, agricultural societies, and 
kindred organizations has been made manifest in terms that cannot 
be misconstrued. 

SO-CALLED “RULINGS” AND “OPINIONS.” 

As there cannot be any legal or moral reasons for formulating 
“rulings” or “opinions” in contradiction of the various Acts of As- 
sembly placed under the administration of the Dairy and Food Com- 
missioner for enforcement, and also because a code of so-called for- 
mer “rulings” was annulled, numerous correspondents continue per- 
sistent in urging the propriety and legality of again formulating such 
“rulings” as might best suit the individual requirements. When 
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former officials made the limited concessions these “rulings” were 
intended to cover, it was only too frequently the case that some man- 
ufacturers adopted them as a subterfuge for perpetrating still 
greater impositions or wrongs upon the public, thereby embarrass- 
ing the pure food officials. While puzzling questions will arise at 
more or less frequent intervals, the rule of entire impartiality and 
fairness, combined with a proper degree of conservatism, has proven 
satisfactory. 

SALE OF LARD IN PENNSYLVANIA. 

The legitimate product of the fat of the hog—pure lard—has had 
an increased sale in Pennsylvania during the past year, which is due 
to a strict enforcement of the law regulating the manufacture and 
sale of ‘compound lard.” With a comparatively unrestricted sale 
of “hogless lards” and cotton-seed substitutes for the fat of swine, 
it was an easy matter to deceive the ordinary customer. While 
“compound lard,” under its true name, can be sold legitimately, it 
is but right and proper that the purchaser be made acquainted with 
the nature of his purchase. The sale of cheap and inferior substi- 
tutes at full lard prices is an imposition that cannot be tolerated. 
The law clearly defines certain regulations, and each wholesale or 
retail parcel, no matter whether large or small, containing “com- 
pound lard,’ must be properly and legibly branded, so as to notify 
the purchaser of its true character. It is possible that a new and 
more rigid Act relating to lard will be introduced during the com- 
ing legislative session, as the present law is in some respects defi- 
cient. 

COAL-TAR COLORS NOT FAVORED. 

The extensive use of coal-tar colors in articles of food and drink 
has resulted in numerous prosecutions Some manufacturers use 
coal-tar dyes mainly because of their greater permanency and bril- 
liancy and lower cost. Such coloring materials shall receive further 
attention in other parts of this report. 

ADULTERATED CONFECTIONERY. 

One of the special subjects of inquiry during 1904 was confec- 
tionery. The sale of poisonous candy or confectionery is a plain 
violation of the pure food laws of the State. The admixture of terra 
alba, barytes, tale or other earthy or mineral substances, or the 
use of any poisonous colors, flavors or extracts is contrary to the 
statutes, aud subjects the manufacturer or vendor, to ab 
The importance of the purity of candy cannot be overestimated, 
being a commodity that is used extensiv ely by, both children ae 
adults. Starch and flour are common adulterants, and although rec- 
ognized as impurities and foreign to pure candy, cannot be regarded 
as harmful impurities. 

The investigations made by this Bureau prove that coal-tar color- 
ing has largely supplanted the vegetable and animal colors formerly 
used in confectionery. Paraffine, saccharin, earthy materials and in- 
jurious coloring matter constitute a large ‘share of the adulterants 
used in the manufacture of candy, which are combined with cane 
sugar and commercial glucose. Germany, France, Austria and other 
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foreign countries have strict laws upon this subject, which place 

under ban many of the pigments used in the United States. This 

may be due to the fact that they have made more extensive experi- 

ments on the physiological effects of coloring agents. It is worthy 

of special note that the leading jobbers of colors for American con- 

fectionery houses are now striving to procure and handle only the 
colors pronounced harmless by the best German chemists. The use 
of certain iron compounds to simulate chocolate coloring is decidedly 
objectionable. One of these compounds, namely, burnt umber, was 
found in various samples. 

FRUIT SYRUPS AND SODA FOUNTAIN SUPPLIES. 

The magnitude of the soda water fountain business in Pennsyl- 
vania, as elsewhere, has led to various forms of adulteration and 
deception, harmful and otherwise, and repeated complaints on the 
part of consumers received by the Commissioner led to a careful 
examination into the manufacture and sale of fruit syrups and other 
articles dispensed at such fountains. The results were varied and 
also unsatisfactory, owing to the fact that certain brands of so- 
called “fruit syrups” did not contain a particle of the fruit after 
which they were named. Other preparations contained chemical 
preservatives and coal-tar dyes to aid the deception. The same old 
story of “strong competition” was in some instances alleged as suffi- 
cient excuse for the unlawful practice and consequent cheapened 
and harmful condition of the goods placed upon the markets. Some 
of the leading and most reputable druggists also added their com. 
plaints to those of the consumers, and it was not long until numer- 
ous indifferent druggists and other vendors were prosecuted, be- 
cause of the sale of illegal syrups through the medium of the soda 
water fountain. The preservatives employed are various in form 
and effect, but the health of a long-suffering public can no longer be 
trifled with. It is the duty of those who dispense all kinds of drink 
to ascertain that such articles comply with the law and are not 
injurious to health, and it is safe to predict that the coming Legis- 
lature will be asked to pass special legislation upon this subject. 
With an army of nearly 35,000 druggists and confectioners in Penn- 
sylvania, selling soda water and soft drinks, many of which are harm- 
ful and others of doubtful character, their capability for harm, if 
unrestricted, is almost incalculable. 

The preliminary examination made into the sale of Bigarreaux 
cherries was also disappointing, showing that many brands con- 
tained large amounts of chemical preservatives, eoal-tar colors, ete. 
These will also be the subject of a special investigation, as they 
are too frequently found to contain chemical preservatives and the 
alluring coal-tar pigments. 

WATCHFUL FOR UNLICENSED DEALERS. 

The proper enforcement of the oleomargarine and renovated but- 
ter laws entails a large amount.of labor, and this Bureau is fre- 
quently obliged to make special investigations of alleged violations 
of these laws. In a number of cases peddlers or canvassers and 
nomadic dealers were found to be selling oleomargarine instead of 
the fresh dairy butter, which the patrons supposed they were get- 
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ting. Our special agents have pushed these investigations so dili- 
gently and actively that there is satisfaction in knowing that the 
most of these dishonest dealers were forced to retire from the field. 
Several defendants are now serving terms in jails. The legitimate 
oleomargarine dealer is entitled to this protection of his rights, and 
he realizes the benefits derived from the active enforcement of the 
laws under which he legally operates and handles the commodity. 
The pure food laws of Pennsylvania are for the protection of the 
public and consumer, as well as for the licensed manufacturer and 
retailer. 

EFFECTIVE AND BENEFICIAL CO-OPERATION. 

As a member ex-officio of the Pennsylvania State Live Stock 
Board, the Dairy and Food Commissioner desires to renew his grat?- 
ful tribute to Dr. Leonard Pearson, the efficient State Veterinarian, 
for the continued friendly help and coéperation so cheerfully ac- 
corded during the past year. The extensive correspondence of this 
Division of the Department of Agriculture included many communi- 
cations from progressive dairymen and farmers, who sought infor- 
mation relative to improved sanitary conditions of stables and farm 
buildings, certain economic conditions, and methods of care and 
feeding of cattle and live stock. As it is the plain duty of the Dairy 
and Food Commissioner to assist in the advancement of the dairying 
interests of the Commonwealth so far as practicable, and to aid in 
the maintenance of the high standing of the dairy industry of the 
State, it is due to the producers, as well as the consumers, that this 
branch of agriculture should always receive proper attention and 
encouragement. In accomplishing these ends I have found the coun- 
sel and aid of the State Veterinarian to be most helpful. 

CORRECT LABELING OF FOOD PRODUCTS. 

The labeling of food commodities is another subject of importance 
in the enforcement of the pure food laws. As some one fitly ex- 
pressed it, many inferior, counterfeit and absolutely harmful food 
products are “labeled with all the heavenly tints and tones of color” 
to cover their shortcomings and to aid in deception as to quality, and 
to make them attractive. In many cases the highly colored labels 
are the only recommendation for the sale of the goods. In a number 
of instances it was found that so-called fruit jellies, jams, preserves, 
etc., did not contain a single particle of the fruit after which they 
were named; that certain so-called “maple syrup” was almost wholly, 
if not entirely, composed of glucose or cane syrup; that bottled 
fruit brandies were too often a total counterfeit, including the so- 
called “foreign package” and its markings. Canned goods are fre- 
quently mislabeled, chemically preserved or otherwise misleading 
and disappointing to the purchaser and consumer. The best, high- 
grade goods are always in demand, but inferior or worthless brands 
require careful handling on the part of the retailer and consumer. 

DISTINCT TYPES OF BUSINESS PEOPLE. 

There are two distinct classes of packers and dealers; the one 
who is trying to produce and sell a superior article under its true 
name and character at a reasonable margin of profit, and who em- 
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ploys the most sanitary and careful methods in his preparation, and 
his name and brands are always a sufficient guarantee. The other 
individual is not always straightforward and honest with the public 
or pure food representatives, as he often endeavors to sell inferior 
goods, containing chemicals, fillers, coloring matter and other cheap- 
ening ingredients concealed under, perhaps, a gorgeous label and 
high sounding name. 

LEGALITY OF HOME-MADE CIDER VINEGAR. 

During the past year scores of letters from farmers, country mer- 
chants and others made inquiries as to the legality of sale of “home- 
made cider vinegar.” From these letters it was inferred that the 
vinegar in question was the legitimate product of pure apple juice, 
or vinegar free from foreign substances, drugs or acids, and that it 
was wholly made from apples, grapes or other fruits. As the Dairy 
and Food Bureau has no fund available for the payment of the 
expenses that would necessarily be incurred by making analytical 
examinations of samples of food or drink for private information, 
he could only call their special attention to the law regulating the 
manufacture and sale of vinegar in Pennsylvania. If the cider vine- 
gar was the genuine product of fruit, and free from all forms of adul- 
teration, including added water, it is reasonable to infer that it 
would meet the requirements of law. If not properly matured, or 
if it has been tampered with, the conditions would very likely be 
ctherwise. 

The nature of the vinegar is commonly made known if it be a 
pure product of its kind, by its distinctive flavor and odor, the fruit 
quality of apple vinegar being pronounced and characteristic. A 
study of the chemistry of home-made cider vinegar is interesting and 
useful, and several publications detailing such investigations are 
available to those interested. 

USE OF SUBSTITUTES FOR SUGAR. 

Saccharin, one of the many coal-tar derivatives that enter largely 
into the problems incident to the enforcement of pure food laws, is 
being used more or less extensively in canned sweet corn and other 
articles, such as soft drinks, etc. This product is said to be fully 
five hundred times sweeter than cane sugar; consequently its in- 
tensely sweet taste can be better imagined than described. Another 
product of a similar nature is said to possess still greater sweeten- 
ing power, while more free from the drug taste or mawkish flavor 
which is attached to saccharin. Although saccharin is quoted in 
drug journals as selling at wholesale at one dollar for three ounce 
tin cans, its use is more general than was supposed. Our laws pro- 
hibit the use of saccharin and similar substitutes for pure sugar, 
since eminent authorities regard their continuous use as harmful. 
In fact, it is believed that some manufacturers employ this article 
as a food and drink preservative, although fully cognizant of its true 
character. So far as known, a majority of those entrusted with the 
enforcement of pure food laws throughout the United States have 
either decreed against its use, or will only tolerate it within very 
narrow limits. That it is a food adulterant no one can truthfully 
deny, while it may have its legitimate sphere in medicine, 

~ 

2 
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THE MONTHLY BULLETIN IN DEMAND. 

The official publication of this Bureau known as the “Monthly 
Bulletin” is about entering upon its third volume. During the past 
twelve months its combined pages aggregated almost seven hun- 
dred. Under authority of law, nearly 25,000 copies are distributed 
each month among the retail merchants of Pennsylvania, the demand 
from grocers for the publication being especially great. As a means 
of informing the public as to the work done by this Bureau, the 
“Bulletin” is meeting with a cordial reception at the hands of the 
thousands who are not only closely watching the work of the Bureau, 
but who are in entire sympathy with its purposes. The publicity 
accorded to prosecutions, and the equal prominence given to analyti- 
cal reports, whether favorable or otherwise, command attention, 
because of the entire absence of favoritism. The legitimate manu- 
facturer and dealer declare that the publication is of decided value 
and benefit to their trade, while the dealer who handles inferior and 
adulterated goods has no commendation for the “Bulletin,” because 
of the unlawful commerce in which he may have been engaged, and 
the consequent exposure of his goods. The “Monthly Bulletin” has 
proven itself an efficient ally in more respects than one, and the 
amount expended in its preparation, publication and distribution is 
money well spent. The “Bulletin” in addition to a resumé of the 
work of the Bureau, also contains a monthly list of all the oleo- 
margarine and renovated butter licenses issued by the Common- 
wealth. All such licenses are issued by the Dairy and Food Com- 
missioner, and cannot be issued through the medium of any local or 
county court, as some have erroneously supposed. This list shows 
clearly the names and addresses of all firms and dealers who have 
taken out license certificates for the sale of oleomargarine and reno- 
vated butter. 

ANALYTICAL WORK OF THE BUREAU. 

In the mind of the general public there is but an imperfect con- 
ception of the magnitude of the work involved in examining aad 
analyzing the thousands of samples purchased in the open markets 
of the State by the special agents of the Dairy and Food Commis- 
sioner for that specific purpose. The bulk of such analytical work 
in the past has been done at laboratories located at West Chester, 
Philadelphia and Pittsburgh, while additional chemical investiga- 
tions were also made for the Bureau by chemists at the State Col- 
lege, Wilkes-Barre, Scranton and Erie. The frequent delays experi- 
enced in obtaining chemists’ reports as promptly as desired, and 
the resultant delay and interference with legal procedures, has 
strongly impressed the need for the establishment of a first-class 
chemical laboratory at Harrisburg. With proper equipments and 
help, such laboratory can be made to not only expedite the work of 
the Dairy and Food Division, but its usefulness and scope can also 
be materially enlarged at no greatly increased cost. This proposi- 
tion was made and urged in the preceding annual report, and the 
Board of Public Grounds and Buildings has recently agreed to sup- 
ply the necessary space in a- centrally located business block at 
Harrisburg. The rooms are suited for laboratory and office par- 
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poses and they will be fitted out for analytical and business pur- 

poses as speedily as possible. This laboratory will be under the 

direct care of the Secretary of Agriculture and the Dairy and Food 

Commissioner, with a chief chemist in charge of the scientific inves- 

tigations. 

SCIENTIFIC INFORMATION IN THE BULLETIN. 

While ordinary statistics are, perhaps, dull or uninteresting to the 

average reader, it is not amiss to invite special attention to the 

copies of the “Monthly Bulletin” published during the past year for 

a detailed statement of the thousands of analyses which were made 

by the chemists, as such reports give information that is valuable 

and interesting to both laymen and professional scientists. Such 

reports can scarcely fail to stimulate an increased interest in the 

work assigned to this Bureau. Whether food adulteration or food 

preservation is concerned, the seriousness of the situation is made 

self-evident, and the necessity for strong, pure food legislation is 

demonstrated. Food adulteration is usually defined as the substi- 

tution of spurious or cheaper material for any of the normal ingredi- 

ents of a food or food preparation. Unlawful food preservation is 

the addition of an ingredient that may be harmful to health, such 

as salicylic acid, boracic acid, formaldehyde, ete. Where such pre- 

servatives are employed, the same is regarded as a crime, and as 
in the case of food adulteration, proper punishment is meted out to 
the offender. The chemist’s connection with each and every prose- 
cution is, therefore, of prime necessity, and his share in the correc. 
tion of certain abuses is made evident by an examination of the 
files of the “Monthly Bulletin.” The question of thoroughly compe- 
tent and reliable chemical help can therefore not be too strongly 

accentuated. 

SHERIFF’S RIGHT TO COMMISSION ON PENALTIES. 

An Act of Assembly regulating sheriffs’ fees, approved the eley- 
enth day of July, 1901, contains the following proviso: “For levy- 
ing or paying out fines, three cents per dollar to be paid by party 
receiving fine.” The Pure Food Act of June 26, 1895, clearly states: 
“That all penalties and costs of the violation of the provisions of 
this Act shall be paid to the Dairy and Food Commissioner, or his 
agent, and by him paid into the State Treasury.” In several in- 
stances county officials attempted to deduct or claim a three per cent. 
commission when fines were settled through the Dairy and Food 
Commissioner’s representatives, but as the Commissioner and his 

agents held that they could not effect any legal settlement with the 
State for a less sum than the full amount of the fine imposed by the 
Court, the Courts were called upon for an interpretation of the mean- 
ing of the statute. In at least two or three instances the Court de- 
creed that the sheriff could not properly claim the commission, and 
that the Commonwealth prescribed and demanded the full amount of 
the fine and costs paid by legislative action in the language, to wit: 
“That all penalties and costs of the violations of the provisions of 
this Act shall be paid to the Dairy and Food Commissioner, or his 
agent,” and that, therefore, there was no sanction for retaining 
any portion of the fine or costs. It is probable, however, that this 
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same fee question will require additional consideration through a 
case stated in some court before its final meaning can be construed 
and accepted. The result is problematical. 

LEGAL AND CHEMICAL POINTS IN PROSECUTIONS. 

In food, milk, liquor and similar prosecutions there is an intimate 
connection between the legal and chemical questions arising througb 
the enforcement of the Dairy and Food Laws. Public officials, law- 
yers and chemists are encompassed by many difficult and serious 
problems, and the novel defenses that are constantly being offered 
by astute attorneys for the escape of defendants. The ban placed 
upon the use of preservatives or antiseptics in Pennsylvania food 
and drink supplies resulted in a number of hard fought legal bat- 
tles, but in every instance the Dairy and Food Commissioner brought 
the cases to a successful termination, not a single case tried in Court 
having been lost. Some of these cases, notably such as were based 
upon the illegal use of sulphites in fresh meat, as well as various 
preservatives in milk, apple-butter, brandy, etc., demanded that the 
best scientific and medical authorities should give their testimony 
in behalf of the Commonwealth, showing both the dangerous char- 
acter and bad effects of the use of such unlawful adulterants, as 
was demonstrated by the practical work and personal observations 
of the learned gentlemen called to testify. Although such court 
trials were rendered very costly, the precedent established and the 
moral effect obtained amply compensated the State for the increased 
expenditure. With more definite and distinct language in the stat- 
utes, much of the difficulty in securing convictions might have been 
avoided. 

FAR-REACHING EFFECTS OF PROSECUTIONS. 

The effects of such victories against adulterations are far-reach- 
ing and cannot be otherwise than conducive to legitimate commerce 
and for the public good. Where health and life are at stake, the 
question of cost is of only secondary consideration, and as the aver- 
age citizen is too much engrossed in obtaining sustenance for tomor- 
row to stop to avenge himself on account of the spurious food of 
today, the Commonwealth is deserving of our special gratitude. In 
what better way could the State spend money than to protect the 
people from insiduous poisons and adulterated articles of food and 
drink? Above these considerations lies the great moral question 
of the right of any man to imperil, even in the least degree, the 
health or lives of the people. No branch of the State Government 
could possibly be brought into closer touch with the household and 
family circle. 

ARTIFICIAL COLORING OF BUTTER. 

The scientific investigations regarding the use of artificial color- 
ing matter in butter which have been under way for several months 
past may at least partially change the general sentiment now pre- 
vailing relative to this subject. The deep, yellow shade now so com- 
mon in butter may soon be displaced by a color more nearly ap- 
proaching that of the natural product of the average well-kept dairy 
cow. Numerous scientific authorities throughout the United States 
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have entered their protest against the continued use of coal-tar 
dyes as “butter colors.” Some of these scientific investigators refer 
to the evidence of the increasing prejudice against the artificial 
coloring of butter with harmful ingredients, although it is the long- 
established custom of the dairymen of the State to use coloring mat- 
ter in the manufacture of butter, so as to make it of a uniform tint. 
It is a well-known fact that butter of a yellow color will command 
a higher figure in the markets than white butter, even though the 
latter be equally as good as the former, but, if the coloring materials 
employed are harmful, it is clearly indicated that some changes are 
needed. The Commissioner will be glad to codperate with those 
interested so far as lies within his power without conflicting with 
his obligations to the Commonwealth and the public in general. 
Poisonous butter colors, it is needless to say, have no legal nor moral 
right in our dietary. 

ADULTERATED LIQUOR A SERIOUS EVIL. 

An investigation into the liquor supply of the State resulted ina 
large number of prosecutions, and it is expected that these inves- 
tigations will be continued during the year 1905. The large num- 
ber of suits instituted in liquor cases were based upon the illegal 
use of preservatives in wines, brandies, beer, etc. Coal-tar dyes 
were frequently found. The use of salicylic acid in wine, brandy 
and beer was especially common, and particularly in many inferior 
goods, which were either counterfeit or vile compounds. Their com- 
position indicated in numerous instances that the alcholic contents 
were insufficient to prevent fermentation, and that so-called ‘fruit 
brandies” did not contain a particle of the fruit from which it was 
supposed they had been produced, and for these reasons these com- 
pounds were heavily dosed with harmful preservatives and foreign 
coloring agents to cover their inferiority. The investigations made 
demonstrated the fact that so-termed “pure rye whiskey” is almost 
a myth, as raw alcohol, prune juice and caramel constitute the main 
ingredients of many of the “compounded” or “blended” pure rye (*) 
brands. This mixture may suit some palates, but the purchaser is 
deceived and pays for that which he does not receive. We have 
need of more stringent laws regulating the sale of alcoholic bever- 
ages, drugs and patent medicines. It is an important fact that even 
some good citizens will, when not in need of it, drink “rum,” and 

they certainly have the right to demand that they have it pure. 

THE SALE OF IMMATURE OR “BOB-VEAL” IN PENN’A. 

The State of New York has a law which prescribes severe penal- 
ties for the slaughter, for the purpose of selling the same for food, 
any calf unless it is at least four weeks old. Transportation com- 
panies are also enjoined from carrying or delivering such immature 
calves, and all carcasses of calves forwarded must be marked by a 
tag, stating the name of the person or persons who raised the calf, 
the name of the shipper, and the point of shipping and destination. 
The railroads and express companies shall not accept for shipment 
any carcasses of calves, or any part thereof, unless the same are 
properly tagged, as provided by law. It is probable that Pennsy]l- 
vania will also enact a special law upon this important question. 
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The traffic is an unmitigated evil and as defenceless as the traffic 
in adulterated foods. The vile business is also a menace to health, 
and there is no excuse for its toleration. Such legislation is an im- 
mediate necessity, and the proper law, when approved, could be 
placed under the administration of the State Live Stock Sanitary 
Board for enforcement. 

HOW EPICURES ARE DECEIVED. 

The epicure who spends money freely for potted canvas-back and 
turkey is not always certain as to the true character of his feast. 
During the past year a number of well-founded complaints detail- 
ing the sales of immature veal reached this office. Affidavits were 
also filed to the effect that in certain localities two-days old calves 
were slaughtered and shipped in bales and boxes so as to hide them 
from the public. Some of these calves weighed less than twenty 
pounds, the meat being soft, while the bones had the consistency 
of gristle. Physicians, as well as the pure food authorities, declared 
that such meat was not only repulsive and unwholesome, but ex- 
tremely dangerous to health. A careful examination revealed the 
fact that the bulk of this objectionable “bob” or ‘“monkey-veal” was 
consigned to canneries located in adjoining states, whose health 
authorities were promptly notified of the existing conditions. 

ARTIFICIALLY COLORED FOOD AND DRINK. 

The enforcement of the pure food laws of Pennsylvania has re- 
sulted in a renewed agitation and discussion of the question of arti- 
ficial colors in food and drink. It cannot be controverted that the ad- 
dition of coloring matter to naturally colored foods, etc., is absolutely 
unnecessary but a positive help in deceiving the buyers and con- 
sumers. The colors so added, whether vegetable or of the numerous 
coal-tar derivatives, are simply the adjuncts of adulteration, and can- 
not possibly have a beneficial effect on either the wholesomeness or 
palatability of the substances or articles to which they are applied. 
Their presence is hardly ever acknowledged, and, although the actual 
quantity added is generally small, yet some of the colors are decid- 
edly powerful in their action, and even in minute doses, through fre- 
quent or constant use, are almost certain to produce serious effects 
upon health. Both physiological and analytical experts testified to 
these statements during recent court trials in which a strong defense 
was made without success. 

PURE AND FRESH ARTICLES OF FOOD. 

Tt is reported that Senator Stewart, of Nevada, during a speech 
delivered in the United States Senate advocating pure and fresh 
articles of food, asserted that the adulteration of food is “sapping 
the health of the people of the United States,” and that “the preserva- 
tion of it in cold storage and by use of chemicals has, perhaps, even 
a worse effect.” From his statement, it appears that “45,000,000 
eges are in cold storage at Chicago, and are sold for 38 cents a 
dozen, though they were purchased last spring for 15 cents to 17 
cents a dozen. Millions of chickens and turkeys are killed in August 
and September and stored, and are now sold in the markets of the 
leading cities. Fish now sold, as a rule, were caught months ago, 
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in pleasant weather.” Mr. Stewart further says that: “Meat is sold 
in Washington that was killed five years ago. It was frozen, and 
has been kept that way, though formaldehyde may have been put in 
immediately after it was killed. Before selling, it was washed with 
boracic acid to make it look bright.” Senator Stewart also advo- 
cated a rigid examination into food supplies and the publication of 
the results, regardless of the pressure that might be brought against 
such publications, believing that it would create such a public senti- 
ment as to make it comparatively easy “to pass pure food bills, or 
anything else to stop these evils.” This is the identical course pur- 
sued in Pennsylvania, and it is a pleasure and duty to endorse such 
a proposed national movement, because of its good results in this 
Commonwealth. 

ADULTERATED COFFEE ILLEGAL. 

With the increased consumption of coffee, and the constant intro- 
duction of so-called “coffee substitutes” under numerous and vari- 
ous names, many of which are decidedly misleading, the following 
decision of Ex-Attorney General Elkin is regarded as both timely 
and appropriate. It also calls attention to the manipulation of coffee 
by the addition of chicory, cereals, etc., in order to deceive the pub- 
lic. In several cases the so-called “coffee” was composed entirely 
of cereals, or materials entirely foreign to the genuine coffee berry, 
although sold at comparatively high prices. The opinion reads as 
follows: 

“The question involved is one of great importance in the construc- 
tion of the provisions of the Pure Food Law. As I am informed, a 
firm imports teas, coffees and spices, and, in order to make a cheaper 
grade of coffee, a certain amount of chicory, wheat, rye, peas, etc., 
is dried, browned and ground with pure coffee. The mixture thus 
prepared is sold on the market under a label of “Best Rio,” “Prime 
Rio,” French Rio,” or “Broken Java.” It is earnestly contended that 
the proviso to Section 3 of the Pure Food Act of 1895 gives them the 
right to sell such a mixture or compound without incurring the penal- 
ties of the law. Acting upon this idea, certain labels containing the 
words “Coifee Compound,” and showing that it is a mixture of prime 
coffee, English chicory and choice grain, are exhibited for the pur- 
pose of securing your approval, so that this “Coffee Compound” may 
be sold in our State without interference from those in charge of 
the enforcement of the law. * * * Jam clearly of the opinion, 
however, that coffee adulterated by the addition of chicory, wheat, 
rye or peas, is not an “ordinary article of food” intended to be ex- 
empted from the penalties of the law. On the other hand, it is an 
adulteration, and cannot be sold without offending against the provi- 
sions of the Pure Food Law.” This same question frequently reap- 
pears, but the Commissioner cannot place any different construction 
upon the Act under consideraticn. 

PROSECUTIONS ORDERED DURING 1904. 

With the decreased percentage of adulterated, impure, preserved 
or illegal articles of food and drink, as is shown by the analytical 
reports published monthly, there naturally followed a falling off in 
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the number of prosecutions ordered during 1904, as compared with 
the figures of the preceding year. Notwithstanding this fact, the 
number of suits ordered was conclusive proof of the continued actiy- 
ity of the officers of this Bureau, as the following figures will 
clearly show. 

Prosecutions ordered from January 1 to December 31, 1904: 

Adulterated:: £1000; x. 522 os oi cncose ne ee eee 801 
Adulterated Jiqwuor, See c se ce eee res rete 291 
Oleomarearinewy.\. 6 os aes ee i ee 70 
Renovated DUtters..6 arog «Sate cee ee ee Si 

Adulterated: Tard: : ver. .> ete a pee 22 
Adulterated milk and cream, ............:... 301 
NM ears oo esac Sai calles atl, ee, Pooh Se eee eee 1 

Pp Cea ee sesso 2 cadets. 5 Se elev e Pays) eller wl baits aha ee eae 1,517 

During the same period in the preceding year, 1903, about 1,800 
prosecutions were instituted. 

When the percentage of purity increases, and the number of prose- 
cutions, as a result, decreases, the State officials have the strongest 
evidence that their work is commencing to bear fruit. 

HONEST BREWERS ENDORSE LAWS. 

The United States Brewers’ Association at every convention held 
since the inception of national and state legislation designed to 
prevent adulterations of food and drink, adopted and reiterated the 
following resolution, viz: 

“Resolved, That the members of the United States Brewers’ Asso- 
ciation in convention assembled reaffirm their determination to assist 
to the full extent of their ability, every effort designed to promote the 
object of the Pure Food Congresses, and, more particularly, to place 
upon the statute books a law providing for the prevention, detection 
and punishment of any and all adulterations of food and drink.” 

The Association regards such legislation with decided favor, and 
pronounces its enactment and enforcement a distinct blessing to the 
people and every honest manufacturer. This wholesome, healthy 
sentiment is noteworthy, and the Dairy and Food Commissioner of 
Pennsylvania approves such action. 

COLD STORAGE AND PRESERVED EGGS. 

The attention of the Dairy and Food Commissioner has repeatedly 
been called to the questionable practice of selling cold storage eggs 
as fresh. As such eggs usually include a large number that are en- 
tirely unfit for food, or as are stale and unfit for invalids when the 
fresh stock is essential, the evil has become a growing and serious 
imposition. While preserved and limed eggs may find a legitimate 
place in trade, if sold as such, it is not fair to honest dealers and un- 
sophisticated housewives to tolerate the wrong perpetrated. The 
poultry and egg industry of the leading European countries receives | 
the most careful attention on the part of the lawmakers, and bad or 
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dirty eggs are a rarity. The size of the eggs sold in those markets is 
also an important consideration, and prices are graded according to 
size and quality. The poultry and egg industry of Pennsylvania is 
continually increasing in importance. It seems that some remedial 
agent is necessary to protect the public. The interest of the farmer 
is also affected by the sale of storage eggs, and he has a special 
reason for seeking redress. 

PURE CANNED GOODS. 

The sale of cheap and inferior canned goods of various descrip- 
tions has for many years been a menace to health, as well as a seri- 
ous injury to the trade who favored high-grade canned goods at rea- 
sonable or proportionate values. There is no valid reason for not 
adopting a fixed standard, and pure food should be obtainable just 
as easily and readily in cans and other proper receptacles as in bulk. 
The public will readily familiarize labels, seals, trade marks, etc., 
and whether good, bad or indifferent, the real character and status 
of goods is soon established in the-minds of the retailer and con. 
sumer. Today certain firms take the lead in their special lines of 
canned products, because of the prestige attained by the high quality 
of the goods which they are placing upon the market. Proper sani- 
tary surroundings and cleanliness at the factory or cannery, and 
the imperative demand for correct and honest labeling, have not 
been lacking proper recognition on the part of a discerning public. 
No misrepresentation as to the contents and no drugging of food- 
stuffs with preservatives can be safely tolerated. The attention of 
the Dairy and Food Commissioner has also been called to the low 
and dangerous grade of the tin that is frequently used by canners 
and others as a receptacle for food products. Many persons have 
been poisoned by imperfectly coated tin plate used in making cans, 
and some canners advocate a passage of an Act of Assembly to 
establish and define a legal standard for the tin plate used in making 
such receptacles for food. The evil, fortunately, is not general, and 
the Commonwealth’s representatives are willing to concede that the 
majority of the manufacturers and canners are honest business men 
who believe in the production of honest goods. 

OLEOMARGARINE AND RENOVATED BUTTER LICENSES. 

The increase in pure food fines paid into the State Treasury of 
Pennsylvania since 1901 is-rather phenomenal, the figures for the 
past four years being as follows: . 

Ope ee eee nee ctr oe eee eens Fi $4,883 23 
PO eran, oth, geen a ed aetna ee, Shep. 8,082 20 
yee RTE SRC es ae Re Re A 39,752 18 
[So : aeeEe  at I” ohe cae a ne a ae 53,904 05 

It is an equally interesting fact, however, that while in 1903 the 
fees received for the payment of oleomargarine licenses amounted to 
$37,911.18, as compared with $23,927.05 for the preceding year (1902), 
the receipts from the same sources for 1904 amounted to but $31,- 
277.61, showing a decrease of $6,633.57. As the United States Gov- 
ernment reports show that during the past three years the products 
and sales of oleomargarine decreased sixty-two per cent., the Penn- 

5—T—1904 
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sylvania showing again demonstrates the strong hold which oleo- 
margarine has upon certain markets. The vigorous enforcement of 
the anti-color law has also served as a determent to many who might 
otherwise have taken out licenses for the sale of this product. On 
the other hand, renovated butter licenses receipts show a material 
increase, to wit: 

ONE: soak haw eee eee $175 00 
2002 re eee (aes tear 766 67 
G0. he ee pote ead, ek, Sa 266 67 
{O04 05 2) vats. Ses ee sc levenen ” aga 

The increased demand or sale for renovated butter was in a meas- 
ure occasioned by the prevailing high prices of creamery butter. 

It is not generally known that both oleomargarine and renovated 
butter cannot legally be sold by the manufacturer or retailer unless 
each and every package or wrapper containing such article be labeled 
plainly with printed letters in a conspicuous place, showing its true 
character and thus avoiding imposition upon the public, 

STATEMENT OF LICENSES ISSUED. 

The number of oleomargarine and renovated butter license certifi- 
cates issued during 1904 was as follows: 

Oleomargarine, Vase fie. i. Sane nse as eee 2 eZ 
Renovated: Duttenja 222% sere. pee see cee See 44 

These were subdivided as follows: 

Oleomargarine. 

Boarding NOUWSeS: cea ae) «cae ae ee Rare ci 4 
Manuftaciurerse yy. sce. re iene iss sistas Saver A 
Restavranity: 25). 3: dactkot Serer at eke eae tee gate See L 

Metall ete sos eine Peat tee EBM Sth: Pyne het! 280 

WHOLESALE ok ere cae te hie oe eine otro or ae ub | 

TOGA ret cya hein ieee odes tage renal nes ate enna ee 297 

RReCAM i. F sdia.o ets, cake alte Stee poor eeorei eee heres Spe 38 

Total pees g biqub Se ReMi at A4 
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FINANCIAL STATEMENT FOR 1904. 

The appended financial statement showing the cash receipts from 
all sources of the Dairy and Food Division for the year just ended is 
respectfully submitted: 

FROM JANUARY 1, TO DECEMBER 831, 1904. 

—— eee 

Wuderact ofs1893' -oleomargarine fines: 1893; ccesmeces once naccscceomnessocsecdeacsooeeeee seesee | $100 00 
Wnderact Of 1899) ;oleomarsarine finess) 6 siecle tacacer cece ns ce eoicnnenieeeecwae tates smacicacee 85 00 
Mudersackionlsl woleomarzarine fess. o.s sence cneceeeicticcem cat semieeneone vleumeiswsiscatnatiet 2,098 22 

Oleomargariney 1censes ie ccmcccireciescemecincsles eae cette tele ce tiicte cise 31,277 61 
PAUPESLOOU SANESS Ve cisjersiele civietciesicistanieaicte “ pononoponsnoodudaacosddbordobgRedND00 53,904 05 

Wrdersace sors 190 le Mille fines ey. csi mcinclee sieisomernibicis sete sila slewtewloe coe onisierele wale cratare wale eleva elaleweteluters 1,685 00 
Renovated! butter JIGensey 22 i sces sec cwic ocacc cesses esa secu cmitivlos ecisisislecis 4,042 09 

aderactsorelI0l Renovated utter TiNeS,. wij «cress rinsleniers cle siecle ole aes cle lcientoinietelelsieleve ete 2,321 56 
Mind ermcesOt Hous; PLESCrVALIVENACE, laste riais.celsetiiccieciehtchinn cobtneeueeneuisanrejrociewesese acne. . 669 70 

$96,183 23 

COMPARATIVE FINANCIAL STATEMENT 1901-1904. 

In order that a fair and proper comparison with the business of 
the several years, 1901, 1902, 1903 and 1904, can be made without 
subjecting the reader to any special trouble or inconvenience, the 
following tabular statement is presented: 

Total Amount Paid Into the State Treasury. 

1901. 1902. 1903. 1904. 

EVID Oe LOOP WLAN OB 5,1 sreiaie oie 2 5/10/0/s/n)ato sials'<laleieiaisielafsielein'aiaisinioce sian sieve $4,883 23 | $8,082 20 | $89,752 18 | $53,904 05 
Oleomargarine license fees, act 1899, .................- PAA Tf Bee neccoggan |Soocbooosodllonnanacsdenc 
Milktines; Act: 1901S 5..ce secs csciewisis caciees emis ceeieweceineatee 225 00 1,177 24 6,093 56 1,685 00 
Oleomargarine license fees, act 1901, .............-+.-- 1,089 26 23,927 05 37,911 18 31,277 61 
Oleomargarine fines, act 1899, aes 5,446 97 3,238 18 616 20 85 00 
Oleomargarine fines, act 1901, 2,070 87 5,225 75 5,907 28 2,098 22 
Oleomargarine fines, act 1898, ... By SUfotal | folotoloin tes slo sstelol|lele-ciotetetsta eiavave 125 88 100 00 
Renovated! butter fines, Act 1899) oo. cree csccine wsiccicces 120 00 5 90 TST | rote stetereisloreisie 
renovated putter tines: (2et) L90L ve oi. \..c/creinisialsi=leielcisiereluiecaicye.e|isre ele (alaia-eieia.nj= 572 68 1,632 05 2,321 56 
Renovated s butter ICCNSES) = ¢,<isc cnc ciceccisiccieeis sjsniccieisies ce 175 00 766 67 266 67 4,042 09 
EGER TG ARAB Apppmanhocnue HOCChOAUGTER AARDEOCaano tec ase 105 00 TEST ee ae inact WARE Cmaroon 
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ILSiVE) METS, NGndsapngnaoorascueneuooOde natinBoosc. aodboompAn oD ladcHcdocadce 23 00 SDT O0G| accsiectissreler 
IPHESEFVATIV.EH LINES; ACC AGUS. Waccieicveicicie  cvcieisicicleleioieiateisic\e\sielojaie)| cloieterefelelore/eterel| eletsieie(siais sieiet=ll|aiaisielefelalels’a(si= 669 70 

$34,705 19 | $43,635 41 | $93,458 71 | $96,183 23 

QUESTIONABLE LAWS. 

Apropos to the enforcement of the Dairy and Food Laws of Penn- 
sylvania, and the consequent discussion of these measures through 
the medium of the press and public generally, it might be stated that 
it is the strict policy of the Dairy and Food Commissioner to enforce 
all the laws placed under his administration. If the law be bad, the 
best plan is to continue its enforcement, and thereby produce a sen- 
timent that will result in its repeal. The Pennsylvania people know 
that to disregard one law will breed contempt for all law. If a 
bad statute be upon the books, it is the law of the Commonwealth, 
and law-abiding citizens will continue to observe it, while the evil- 
disposed will continue to violate it, the same as they do good laws. 
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After all that has been said, it is true that the people who are alive 
to the public good, and who lead business pursuits within legitimate 
lines, have but little danger to apprehend, and seldom show any con- 
cern relative to the statutes in force. The indifference, however, 
has not been without some evil consequences, resulting in, perhaps, 
too little respect for the laws. No Act of Assembly should become 
a nullity for any cause and still be permitted to remain upon the 
statute books. 

RETROSPECTIVE AND OTHERWISE. 

The Dairy and Food Commissioner of Pennsylvania, without the 
least desire to appear egotistical, begs to state that since his indue- 
tion into office in April, 1903, he has been fairly well assured, and is 
of opinion, that his pure food prosecutions have not only antagonized 
old ideas, but also upset old practices and customs. Some of these 
rsovements in behalf of pure food very naturally reached points of 
operation that were more or less sensitive, but there was no diver- 
gence from the line of official duty and responsibility as subsequent 
events proved, the only desire being to avoid swerving from the 
direct line of duty to which he was obligated. As a medical doctor 
he could not be otherwise than in hearty sympathy with the Pure 
Food Laws, knowing in particular the danger and character of the 
modern food preservatives. He did not enter upon his duties without 
a full and proper appreciation of the evils and difficulties with which 
he would be confronted in the form of adulterated, preserved, coun- 
terfeit and impure articles of food and drink. 

In the consideration of the numerous problems which are con- 
stantly arising, the Commissioner has at all times proven that he 
does not concur in the views of an alarmist, but would prefer readers 
to study the facts as they appear in the publications of the Dairy and 
Food Bureau, and form their own conclusions. The pure food ques- 
tion is no longer experimental. Practical, scientific authorities know 

~ exactly what the effect of any given food preservative has upon the 
human family. Nature, through the medium of experimentation 
upon men, women and children, as well as upon inferior animals, has 
prescribed a course of procedure that cannot be misunderstood, and 
must not be ignored. 

I have the honor to be, 
Very truly yours, 

Dairy and Food Commissioner. 
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REPORT OF THE STATE VETERINARIAN. 

Harrisburg, Pa., January 1, 1905. 

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

Sir: I have the honor to submit the following report upon the 
veterinary sanitary work of the State for the calendar year 1904. I 
have incorporated in this report the work that has come to me as 
State Veterinarian and as secretary of the State Livestock Sani- 
tary Board. While the State Livestock Sanitary Board is not defi- 
nitely a part of.the Department of Agriculture,no method for report- 
ing upon its work is authorized excepting through the Department 
of Agriculture. 

During the past year there has been no unusual event in relatioa 
to the occurrence or repression of diseases of animals with the 
exception of the appearance of an outbreak of Texas fever in the 
eastern part of the State. This subject is referred to in more detail 
in another part of this report. The contagious diseases of farm ani- 
mals that have occurred in Pennsylvania have, on the whole, occa- 
sioned less loss during the past year than has been the case for many 
vears. There is in most parts of the State a great deal of interest 
in the repression of the diseases of animals and of public support 
for the measures adopted by the State Livestock Sanitary Board. 
Even when these measures cause inconvenience and temporary hard- 
ship it is now realized that they are for the purpose of preventing 
greater inconvenience and greater loss, and that the more thoroughly 
they are enforced the more effective and prompt will be the results 
from them. In general, where sanitary regulations are not satis- 
factorily observed, it is because they are injudicious or because the 
need for them is not sufficiently recognized. 

Reference has frequently been made in these reports to the diffi- 
culty that has been experienced in connection with the enforcement 
of measures planned to repress rabies of dogs. Disinclination to 
obey rules of the State Livestock Sanitary Board in regard to the 
muzzling or confinement of dogs has been due to the rather wide- 
spread and very wrong teachings of some individuals who have 
propagated the notion that there is no such disease as rabies or that, 
if the disease does exist, it is not necessary to take any special 
action in regard to it. While such views are still held by a few per- 
sons, they are not held to anything like the extent that was the case 
a few years ago, and are not now sufficiently prevalent to constitute 
a serious impediment to the enforcement of required quarantine 
regulations. It is indeed strange that such views are held at all. 
There is no more reason for doubting the existence of rabies than 
for doubting the existence of glanders, anthrax or tuberculosis. The 

disease is of just as clear-cut and definite character as any other dis- 
ease of animals; indeed, it is generally much easier to trace an out- 
break of rabies from animal to animal through a series of genera- 
tions of disease that it is to trace tuberculosis, or anthrax, or black- 
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quarter to a single definite source. The experience of England in 
completely eradicating rabies and the repression of numerous 
outbreaks in Pennsylvania by the enforcement of quarantine regula- 
tions should encourage us to continue efforts to restrict this disease 
to the narrowest possible limits. 

In May, Dr. M. P. Ravenel resigned his position as bacteriologist 
to the State Livestock Sanitary Board, in order to accept a posi- 
tion of large responsibility with the Phipps’ Institute for the Study 
Treatment and Prevention of Tuberculosis. Dr. Ravenel had been in 
charge of the laboratory of the State Livestock Sanitary Board for 
a period of eight years, during which time a great deal of important 
original work was carried on and published. Dr. Ravenel’s resigna- 
tion was received with regret. His former assistant, Dr. 8S. H. Gili- 
land, was chosen to succeed him. Dr. Gilliland has been associated 
with the laboratory work of this Board for a number of years, and 
for three years has been closely identified with the investigations that 
have been carried on in relation to the immunization of-cattle against 
tuberculosis. 

The work of the laboratory in connection with the examination and 
diagnosis of specimens submitted by veternarians has increased 
steadily. Perhaps the greatest increase has been in relation to the 
examination of animals suspected of having been afflicted with 
rabies. Seventy specimens from animals suspected of having been 
infected with this disease were submitted for examination; 60 were 
from dogs, 4 from horses, 4 from cows and 2 from cats. In 49 cases, a 
positive diagnosis of rabies was made. This diagnosis was made in 
most cases from a microscopic examination of nerve tissue. This 
quick method of diagnosis has been very carefully studied in the la- 
boratory of this Board; it has been controlled by diagnostic inocula- 
tion and its accuracy has been thoroughly proven. The great adyvant- 
ages of a rapid diagnosis when a person has been bitten by a sus- 
pected animal, or when other animals have been bitten, are obvious. 
Sometimes, however, the material is not suitable for a diagnosis by 
microscopic examination, and in such cases the older method of diag- 
sis, inoculation, has to be resorted to. This method of diagnosis is 
not used excepting when persons or animals have been bitten by 
the animal submitted for diagnosis. 

Other diseases diagnosed by the laboratory examination of speci- 
mens are anthrax, glanders, blackquarter, tuberculosis, hemorrhagic 
septicaemia, diseases of poultry and parasitic diseases. A number 
of samples of milk and butter have been submitted for bacteriolo- 
gical examination for various purposes. Nearly one thousand doses 
of anthrax vaccine havé been made; 16,795 C. C. tuberculin have 
been sent out from the laboratory during the year, and almost 300 
doses of mallein. 

Experiments upon the vaccination of cattle against tuberculosis 
have been continued. The farm in Delaware county that was rented 
for the accommodation of the experimental animals has proven to 
be well adapted to the purpose in view. 

In this experiment an effort has been made to keep the animals 
under what may be regarded as practical farm conditions. Cattle 
have been vaccinated and are exposed to constant daily contact 
with tubercular cattle. Unvaccinated cattle are exposed in the 
same way, for the purpose of furnishing comparisons with the vae- 
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cinated animals. It is only by exposing or by inoculating vacci- 
nated and unvaccinated animals that the precise effect of vaccina- 
tion can be determined. The unvaccinated animals furnish a stand- 
ard for comparison. When it is found that the unvaccinated ani- 
mals become tuberculous and that vaccinated animals, equally inocu- 
lated or equally exposed, remain free from infection, it is possible 
safely to conclude that the vaccination is responsible for the immu- 
nity possessed by the vaccinated animals. The experiments upon 
vaccination will be reported upon at length in another place, but it 
may be here stated that, by means of vaccination, animals have been 
fully protected against tuberculosis for a period of two years when 
they were kept under conditions that lead to the infection and, in 
some cases, to the death from tuberculosis of unvaccinated cattle. 
Our constant effort during the past year has been to determine the 
simplest and cheapest means of conferring immunity by vaccina- 
tion. We feel that we are now justified in beginning the vaccina- 
tion of farmers’ herds, as we have proven that when properly con- 
ducted, the procedure is not dangerous to cattle, and that a large 
degree of protection is furnished. For the time, we shall confine 
the application of vaccination to young cattle, for until further expe- 
riments are completed, we do not deem it advisable to vaccinate 
milk cows or heifers that will soon enter upon milk production. 
We are also making some additional experiments upon the treat- 

ment of cattle recently infected with tuberculosis, and we have shown 
that vaccination applied to such cattle has a distinct curative effect. 
It is our purpose to determine to what extent this effect may be 
relied upon in practice. Experiments planned to throw light upon 
this point have been authorized by the State Livestock Sanitary 
Board, and are now in progress. 

As experiments in these various lines are of such great economic 
importance, and as the questions to which they pertain cannot be 
solved for a long time, and as special facilities are required for the 
study of some of these important problems, I wish to recommend 
that a farm be purchased by the State for use in connection with the 
laboratory work of the State Livestock Sanitary Board. Such a 
farm as is now rented for this purpose, with a slight amount of addi- 
tional equipment, would fulfil our present requirements. The live 
stock industry of Pennsylvania is so great and the various infectious 
diseases of animals are of so much practical importance to the stock 
grower, that I believe there is ample justification for the step I rec- 
ommend. In addition to tuberculosis, there are numerous other dis- 
eases that require special study in order that means may be found 
to combat them effectively and economically. 

Expenditures: For the fiscal year ending May 31, 1904, the State 
Live Stock Sanitary Board had available $45,000 for its general work 
in repressing the diseases of animals. Expenditures under this fund 
may be classified as follows: For tuberculous cattle, $28,139.55; for 
glandered horses, $942.00; for inspecting tuberculous cattle and 
herds, $3,627.33; for inspections for the purpose of repressing dis- 
eases other than tuberculosis, vaccinations, etc., $2,936.32; for the 
cost of enforcing quarantines, for materials used in making tubercu- 
lin and for making and shipping tuberculin, etc., $2,820.03; for office 
and miscellaneous expenses, $4,053.15; for the enforcement of the 
law requiring the inspection of cattle from other states, $2,481.62. 
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Glanders: The records of the year show a slight diminution of the 
prevalence of glanders. It was necessary to destroy 29 horses on ac- 
count of this disease, while last year the number destroyed was 44. 

These cases occurred in the following counties: Allegheny, Berks, 
Bucks, Centre, Clarion, Clinton, Erie, Franklin, Jefferson, Lancaster, 
Lawrence, Luzerne, McKean, Montgomery, Northampton, Northum- 
berland, Philadelphia, Tioga, Venango and Wyoming. In Phila- 
delphia there were nine cases of glanders, and as many as two cases 
occurred in only one of the other counties in which the disease was 
found. This distribution of the disease proves conclusively that there 
are no centers of infection in Pennsylvania and confirms the view, as 
stated in previous reports, that all the cases of glanders found 
among mules and horses in Pennsylvania are of recent introduction 
from other states. Indeed, in most cases it is possible to trace the 
origin of infection to animals recently brought to Pennsylvania. On 
account of the occurrence of the unusual number of 44 cases of glan- 
ders during the previous calendar year, a special effort has been 
made this year to discover every possible case of this disease. The 
veterinarians of the State have been unusually alert in searching 
for glanders and every report of suspected glanders has been investi- 
gated, with the result that 236 horses have been tested with mallein 
and the discharge from the nostrils from a large number of horses 
has been examined in the laboratory. As all of this effort has led 
to the discovery of but 29 cases, and the infected animals have been 
widely scattered, I believe that it will be perfectly safe to conclude 
that there are very few, if any, animals in Pennsylvania afflicted with 
glanders excepting possibly a few recently introduced from other 
states. 

The situation in Pennsylvania in respect to this disease is so favor- 
able, and so unusual, that a very close oversight must continue to 
be maintained in order that the infection may not become estab- 
lished and spread, as it has in so many other states, to the great 
injury of the live stock industry and the public health. 
Blackquarter: During 1904, blackquarter has occurred in six 

counties, as follows: Erie, Montgomery, Susquehanna, Warren, 
Wayne and Wyoming. I was able last year to report a considerable 
diminution in the prevalence of this disease and it is gratifying now 
to be able to state that the occurrence of blackquarter has been even 
less than during the preceding year. This diminution in prevalence 
is due largely to early vaccination, and to the fact that the places 
where the disease is most likely to occur have been located and 
careful oversight of these localities is maintained and vaccination is 
applied in advance of the pasturing season to animals on farms 
where the disease is believed to be stationery. Upon the first occur- 
rence of blackquarter upon a farm, the susceptible cattle are vacci 
nated. During the year, 609 young cattle were vaccinated, and, al- 
theugh all of these animals were on farms where blackquarter had 
occurred during the current or preceding year, all of the vaccinated 
animals remained immune to this disease. 
Anthrax; Anthrax occurred during 1904 in the following counties: 

Berks, Bucks, Chester, Huntingdon, Jefferson, Lancaster, Lycoming, 
Mclean, Susquehanna, Tioga and Wyoming. Several of these out- 
breaks were in localities where the disease had not previously oe- 
curred, but most of them were in districts where outbreaks have 
repeatedly occurred during a long series of years. 
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The germs of anthrax are carried from place to place in many 
ways. The principle mode of transmission is through the transfer 
of the products from animals that have died of anthrax. Generally, 
this influence operates only in the inymediate neighborhood of the 
place where the animal died, or where its carcass may have been 
deposited. Sometimes, however, parts of anthrax carcasses are car- 
ried long distances, as in the case of hides. Many instances have 
been recorded, and some have occurred in this State, wherein anthrax 
has been propagated in previously uninfected neighborhoods, by 
infectious material from hides. Streams draining tanneries have 
carried anthrax bacilli several miles. There is good reason for the 
belief that anthrax may be distributed by birds that feed upon 
carrion. Fertilizers containing shavings of hides, hair or wool refuse 
may also be the means of bringing anthrax bacili to new territory. 
Some English and Danish investigations point to the probability that 
anthrax bacilli are, in some instances, carried in cotton seed meal. 
It is well known that anthrax prevails extensively in some of the 
cotton-growing districts of the lower Mississippi Valley, and it. is 
possible that anthrax bacilli may enter and be conveyed with the 
solid product of the cotton seed. At least one outbreak of anthrax 
in England, causing the death of a number of horses, resulted from 
the importation of infested oats from Siberia. It has been shown 
conclusively that hay and other forage grown upon land infested 
with anthrax bacilli may carry these disease germs. In view of 
these several possible modes of transmission, there is no occasion 
for surprise in the fact that anthrax occasionally occurs upon farms 
in districts where the disease was previously unknown. 

Since the spores of anthrax bacilli in the soil retain their life and 
virulence for many years, it is of the greatest importance that each 
fresh outbreak shall be so treated that the soil may not become con- 
taminated, thus seeding a new center from which the disease may 
spread for a series of years. 

On account of the importance of this subject, advice has repeat- 
edly been given in these reports to dispose of anthrax carcasses so 
as to completely destroy the disease germs that they contain, and 
to apply disinfectants to the premises contaminated by the diseased 
animals or from the carcass, in such a way as to kill any anthrax 
bacilli that may have escaped. The best method of disposing of 
such carcasses is by means of cremation, directions for which have 
been given in previous reports. The best disinfectant for use in kill- 
ing anthrax is a six per cent. solution of formalin, applied freely, 
so that every part of the possibly contaminated surface may be 
reached by the solution. 

After the soil has become contaminated, it is dangerous to pasture 
cattle upon it or to feed the forage grown upon it to susceptible ani- 
mals for many years. Under such conditions, if the farm is to con- 
tinue in use for general farm purposes, it becomes necessary to vac- 
cinate, and thus to immunize against anthrax, all cattle upon the 
place. During the past year, 797 cattle have been vaccinated against 
anthrax on farms where 37 cattle and a number of sheep and hogs 
died during the year. 

The most extensive outbreak of anthrax that occurred in the 
State during the last year was in the vicinity of Bernville, Berks 
county. It appears that an unidentified disease, which was prob 
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ably anthrax, had occurred off and on through this neighborhood 
for a number of years; some years several cattle have died on each 
of a number of farms, in other years the losses have been slight; 
but at no time until this year was the distribution of the disease or 
were the total losses great enough to cause serious alarm and lead to 
bringing notice of the existence of the disease to the attention of the 
State authorities. During the past fall, more than 20 cattle died in 
this vicinity, and most of these died before the disease was reported. 
It was found that a number of cattle déad of anthrax had been 
skinned and their hides had been sold to a hide dealer in Bernville. 
These hides were found in a pile with a number of other hides from 
presumably healthy cattle. Much experience has shown the great 
danger to tannery workmen and to others who handle the hides, and 
even the leather made from the hides of anthrax victims. No effect- 
ive method for disinfecting and rendering fairly safe the hides of 
animals dead of anthrax has yet been discovered. Disinfectants that 
are powerful enough to completely destroy the spores of anthrax 
present in such hides seriously injure the hides. or ruin them for tan- 
ning purposes. Therefore, it was evident that the hides in question 
should be destroyed in a proper manner, Existing law provides that 
the carcasses of animals dead of any one of a number of diseases of 
dangerous and virulent character, including anthrax, shall be de- 
stroyed and disposed of in a way that will make it impossible for in- 
fection to spread from such carcasses. This legislation apples to the 
carcasses and all other parts and products of such animals, and so it 
is evident that there was authority, as well as a sanitary need, for the 
destruction of the hides from the cattle that died of anthrax and 
were stored in the warehouse of the hide dealer. The matter was 
complicated a little by the fact that the infectious hides had been 
sandwiched between, and were still in direct contact with hides from 
healthy animals. Some of the hides from anthrax victims could be 
identified, but there was doubt as to the identification of others. 
The danger being so great, it was decided to require the destruction 
of all the hides in the pile containing the hides from the anthrax 
victims. Altogether, 53 hides were destroyed. As at least 12 of 
these were known to have been taken from anthrax carcasses, and 
as the destruction of such hides is required by law, no compensa- 
tion could be made for them. It was thought, however, that the hide 
dealer should be compensated for the hides from healthy animals 
that were condemned and destroyed as a sanitary precaution. The 
question as to compensating the owner for these hides was referred 
to the Attorney General, and it was decided that “if the exigency 
were such as to require your intervention in the manner stated in 
your letter, and that it was necessary to destroy hides and car- 
casses in order to prevent the spread of disease and a danger to 
human life, then such reasonable allowance in the way of compensa- 
tion for material destroyed may be made to the owner whose prop- 
erty was taken.” The hides were accordingly appraised and the 
owner was compensated. 

It was found that the carcasses from which the hides were taken 
and other carcasses of anthrax victims had been disposed of in an 
imperfect manner and not in accordance with the requirements of 
the Act of Assembly of May 2, 1901 (P. L. 88). All of these carcasses 
were sought out and where buried in shallow graves or near a water 
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course, as was generally the case, they were disinterred and burned 
immediately over the pit from which they were exhumed and the 
earth surrounding the carcasses was, so far as possible, disinfected 
by means of fire. 

In a few instances a new method was employed for enveloping a 
carcass and rendering it harmless, that is here reported for the first 
time. It is not always convenient or possible to disinter or cremate 
an anthrax carcass, nor is it always necessary. If the character of 
the soil is such that it is not possible for water to drain through the 
grave and appear upon the surface of the ground at a lower level 
and within a short distance from the grave, there is no chance for 
the germs of anthrax coming to the surface excepting as they are 
brought up by earth worms or as they are dug out by dogs or other 
animals. In order to prevent danger arising from these last-men- 
tioned causes, a number of carcasses were surrounded by a shell of 
cement. A mixture was used of five parts of sand and one part of 
portland cement. This was poured around the carcass and was al- 
lowed to harden and was then covered with earth. ; 

Attention is again called to the need for accurate and early diag- 
nosis in cases where anthrax is suspected. As diagnosis without a 
bacteriological examination is frequently impossible, a specimen 
should be sent to the laboratory of the State Livestock Sanitary 
Board in every case where it is not possible to establish a diagnosis 
without the help of the laboratory. . 

Infectious Abortion of Cows: Abortion of cows continues to pre- 
vail in a large number of breeding herds. It is not sufficiently recog- 
nized that this disease can be prevented. The directions for preven- 
tion have already been published in these reports, and will be sent 
in the form of a circular to any one applying for the same. The 
method for preventing abortion has been widely tested by the State 
Livestock Sanitary Board, and, while it necessitates the employ- 
ment of a good deal of care and attention, it is successful if properly 
used, and it is much more economical to use it and exterminate the 
disease than it is to suffer from its ravages. It would, however, be 
a great advantage to herd owners if a cheaper method for preventing 
this disease could be devised. Some Danish investigations encour- 
age the thought that it may be possible to artificially immunize cows 
against abortion. The observation has frequently been made by 
experienced veterinarians and herdsmen that cows appear, naturally, 
in many instances, to acquire an immunity to this disease. In other 
words, a cow may abort two, three or four times, and afterward 

breed regularly. Asa result of a gradual diminution in the violence 
of infectious abortion, the aborted foetus is carried for a longer time 
until, finally, it is brought to full term. The Danish investigations 
have had for their object the prompt and almost immediate produc- 
tion of this immunity that develops under normal conditions only 
after several years. It is hoped that arrangements can be made for 
carrying on investigations in this field, which is of so much import- 
ance to dairymen. 

Rinderseuche, Hemorrhagic Septicaemia or Spotted Fever of 
Cattle: This disease has occurred during the past year in the coun- 
ties of Allegheny, Bedford, Blair, Butler, Carbon, Chester, Hunting- 
don and Wayne. It has not prevailed extensively, that is to say, over 
a wide area, in any case. In most outbreaks it has involved but a 

= 
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few cattle on a single farm. As it is believed that the organism of 
this disease may reside in the soil and that infection may come from 
that source, it has been required that carcasses of animals dead of 
hemorrhagic septicaemia shall be cremated or deeply buried. In other 
words, that they shall be handled in the same manner as anthrax - 
carcasses and for similar reasons. 

Calf Cholera: This disease is very common in some dairy herds. 
There are many large herds in the State in which, during the past 
year, it has not been possible to raise more than ten per cent. of the 
calves. The infectious principle of this disease enters the body of 
the calf immediately before or immediately after birth, or during the 
act of birth. Some investigations denote that the channel of entrance 
is the freshly severed umbilical cord. Other observations denote that 
the infectious material enters by way of the digestive tract. Prob- 
ably both channels are available and either, or both, may serve under 
certain conditions. The disease has been traced to a bacillus belong- 
ing to the colon bacillus group. Where calf cholera prevails, this 
germ is present in greater or less quantity about the premises occu- 
pied by the herd. It is, therefore, available for the infection of the 
calf at the moment of its birth; or, the genital passages of the cow 
may be contaminated and infection may occur before birth. The 
best prevention comes from the thorough disinfection of the prem- 
ises and of the surface of the cattle, from the removal of the cow 
to uncontaminated premises at least two weeks before the birth of 
her calf. The thorough cleansing of the feet, skin and the hair of 
the cow before she is taken to the uncontaminated quarters is of 
the utmost importance, for without this the removal of the cow will 
be of no use. The industrious and progressive Danes, under the 
leadership of Professor Jensen, have also made investigations with 
relation to this disease which appear to show that it may be possible 

to immunize calves against calf cholera by the use of an appropriate 
antitoxin. This is another subject that requires careful investiga- 
tion at the hands of American veterinarians. 

Mange of Horses: On account of the rather extensive prevalence 
of mange among horses in some of the western states, there have 

been a number of outbreaks in Pennsylvania caused by the importa- 

tion of horses from the west, and by the contact of Pennsylvania 

horses with such diseased horses. The disease has, in a few in- 

stances, gained considerable headway and it has been necessary to 

quarantine whole stables of horses until they have been treated and 

cured, at least to such an extent that they may not be capable of 

spreading disease. The principle outbreaks of mange during the past 

year have been in counties of Allegheny, Berks, Chester, Dauphin, 

Philadelphia and Washington. 
This disease runs a rather slow course and does not cause death 

excepting in the most aggravated cases. If the diseased animals are 

neglected, they finally become covered with a mass of scabs and 

sores, the irritation of the skin deprives them of all opportunity to 

rest, their nutrition becomes disturbed and, ultimately, they may die 

from exhaustion. This has occurred in a number of horses in one 

stable where the animals were improperly treated and neglected. 

There is, however, no excuse for such a condition, because mange 

responds readily to appropriate treatment, and under proper condi- 

tions it can be cured within a few weeks. This disease causes the 
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animal to become so unsightly, detracts so much from its value and 
is a source of so much annoyance to its victim that it should be kept 
in check. This can be accomplished only by discovering, quaran- 
tining and treating all horses suffering with mange. The quarantine 
should be continued until the cure has progressed to such a point 
that the horse may not spread infection. After that stage is reached, 
the horse may be worked, but treatment must be continued until the 
cure is complete. The remedy for this disease that has given the best 
results is the lime and sulphur wash, recommended by the Bureau 
of Animal Industry. Directions for preparing this wash were given 
in the report for last year, but as it is important that it should be 
more widely known I shall print the directions again. 

Place one-half pound of unslacked lime in a bucket or kettle. To 
this add enough water to form a paste. Into this paste sift one and 
one-half pounds of flower of sulphur and stir the mixture well. 
Place the sulphur-lime paste in a kettle with about three gallons 
of water and boil. The boiling should be continued until the sul- 
phur disappears, or almost disappears, from the surface, which will 
require from one to three hours. The solution is then of a chocolate 
or liver color. Water may be added as necessary to replace that 
which evaporates during boiling. Pour the mixture and sediment 
into a bucket and allow two or three hours for the sediment to set- 
tle, then carefully dip off the clear liquid, taking care not to disturb 
the sediment. Place this liquid in a wooden receptacle or keg that 
can be closed tightly to exclude the air, or in a glass receptacle, such 
as a large demijohn. To the clear liquid thus dipped off, add enough 
water to make six gallons. The sediment should be thrown away. 
This mixture can be used freely for washing the horse. As it stains 
the hands of the person who uses it (although it does not harm other- 
wise, and the stain does not last long) it may be applied with a 
sponge attached to the end of a stick, or rubber gloves may be worn. 
About one-half of the body of the horse may be covered at a time, 
that is, on a single day, and the application should be repeated at 
intervals of two or three days so long as may be necessary. In the 
west, where many horses are to be treated, they are dipped in lime 
and sulphur wash in special vats. 

This wash should be applied with a sponge to the diseased area and 
to the surrounding apparently healthy skin. It is well to apply a lit- 
tle, but not much, friction in order to cause the wash to soak through 
the scurf and accumulation and to penetrate into the burrows and 
fissures in the skin. The wash should be applied at intervals of two 
or three days until the cure is complete. 

Hog Cholera: Hog cholera has occurred during the past year in 
many sections of the State to which western hogs have been brought. 
Almost invariably outbreaks of hog cholera in Pennsylvania may be 
traced directly to the importation of hogs from the west. Since hog 
cholera has not prevailed in the western states during the year 1904 
as extensively as during several preceding years, the prevalence of 
the disease in Pennsylvania has been less. The principle outbreaks 
have occurred in the counties of Berks, Chester, Cumberland, Dela- 
ware, Indiana, Lycoming, Northumberland and Union. The total 
losses of hog cholera during the year are estimated at $40,000. The 
Federal Government now requires all pens in stockyards and all 
stocks cars that have been occupied by hogs with cholera to be disin- 
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fected, but these regulations are not sufficiently far-reaching to make 
it possible to ship hogs from one part of the country to another with 
any degree of safety. To ship hogs in ordinary stock cars and to 
pass them through stockyards is practically certain to cause them 
to become infected with this disease. On this account, the business 
of bringing young hogs from the west to Pennsylvania for sale to 
farmers who may wish to rear and fatten them is rapidly becoming 
extinct. Experienced persons realize that hogs shipped in num- 
bers must be slaughtered within a short time after shipment and 
before the termination of the period of incubation for hog cholera. 
Pure-bred hogs shipped by express are less exposed, and their trans- 
portation is accompanied by less danger. 
When an outbreak of hog cholera occurs, the members of the in- 

fected herds are quarantined so that they may not distribute dis- 
ease, and the quarantine is continued until the local outbreak has 
been repressed and the premises have been disinfected. 

Texas Fever: Texas fever formerly prevailed very extensively 
in Pennsylvania. As it was brought to this State by southern cattle 
every year, the annual infection of Pennsylvania herds caused enor- 
mous losses and continued until about fifteen years ago, when the 
United States Government, through the Department of Agriculture, 
forbade the shipment of cattle from certain portions of the south 
to the north, excepting for immediate slaughter, and excepting during 
a part of the winter. These regulations were made when the cause 
of Texas fever was discovered and when it was proven that the dis- 
ease is produced by a parasite that grows in the blood, and which 
is carried to, and inoculated upon, susceptible cattle by means of the 
young cattle tick. The young cattle ticks spring from eggs of the 
mature ticks which are brought north upon the skins of southern 
cattle. 

The regulations of the United States Department of Agriculture 
have beeen based upon this discovery and have been changed and 
developed from year to year until they now serve to almost wholly 
protect northern cattle from the ravages of Texas fever. Indeed, it 
is probable that there would be no Texas fever whatever among the 
cattle of the northern states if the regulations of the United States 
Department of Agriculture were fully observed. An outbreak of 
Texas fever in a northern state can, in almost every known instances, 
be traced to a violation of the regulations of the United States 
Department of Agriculture. During the past ten years Texas fever 
has occurred in Pennsylvania three times, twice among cattle that 
had been recently returned to Pennsylvania after having been exhib- 
ited at live stock shows in the south and in the instance that is here 
recorded. 

The regulations of the United States Department of Agriculture 
provide that cattle south of a prescribed quarantine line, running 
across the entire United States from east to west, shall not be driven 
or shipped to points north of the quarantine line excepting during 
the period from the fifteenth of November to the first of February, 
or, at other seasons, excepting for immediate slaughter. It is 
further provided, that when any cattle in course of transportation 
from said area are unloaded above this line to be fed or watered, 
or for any other purpose, said cattle shall be placed in pens or yards 
set apart for infected cattle and no other cattle shall be admitted 
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thereto. Additional regulations provide for the marking of the cars 
in which such cattle are shipped, the disinfection of these cars, and 
the marking of way bills, conductor’s manifests, ete. 

Unfortunately, during the month of July, two carloads of southern 
cattle, bearing ticks, were unloaded at the stockyards at Lancaster 
to be fed and watered. The cattle were unloaded at night and the 
next morning it was observed that they carried a great number of 
ticks. These cattle were afterward forwarded to their destination, 
for slaughter. The pens they had occupied were cleaned and were 
kept vacant a few weeks, after which they were returned to their 
regular use. Later in the season, cattle that passed through certain 
pens of the Lancaster stockyards, including the pens known to have 
been occupied by the cattle referred to above, developed Texas fever 

- and many of them died. After leaving the stockyards at Lancaster, 
these cattle were shipped to farms in the counties of Lancaster, 
Lebanon, Bucks, Chester, Berks. Examination showed that they 
carried the southern cattle tick (Boophilus annulatus). Altogether, 
as many as 81 cattle died; perhaps 15 cattle that developed some 
symptoms of Texas fever overcame the disease. 

There were several instances wherein infection passed from cattle 
from the stockyards in Lancaster to other native cattle with which 
they came in contact on the farms to which they were taken. A 
case of this kind is reported by Dr. Noack as follows: Some north. 
ern cattle from the stockyards at Lancaster were brought to Read- 
ing August 10. Two of these, a bull and steer, sebsequently died of 
Texas fever. There were many ticks upon them. A native cow 
purchased from a farmer who resided near Reading was placed in 
the stable with the bull and steer referred to, on August 28. Der. 
Noack was called to see this cow on September 15. At that time 
she showed characteristic symptoms of Texas fever. She died Sep- 
tember 20, and upon post-mortem examination typical lesions of 
Texas fever were found, as follows: spleen very dark color, enlarged 
and soft; bladder contained two quarters of bloody urine; liver, yel- 
lowish; blood, light cherry red; yellow infiltrations around the kid- 
neys. In this, and in several other cases, the disease was carried to 
northern cattle from northern cattle. Emphasis is placed on this 
point because, as a rule, the disease passes only from southern cat- 
tle to northern cattle, on account of the fact that the season is so 
short that there is not time for the complication of a second cycle 
of tick development that is necessary to propagate the disease in 
the usual way. In the cases here referred to, it is probable that 
partly matured ticks passed directly from the northern cattle carry- 
ing them to other northern cattle, thus transferring the disease 
much more quickly than is possible when the mature tick drops to 
the ground, deposits eggs which give rise to young ticks, which, in 
turn, infest, bite and thus infect northern cattle. 

There is no possibility of the transfer of southern cattle fever to 
the north after the onset of cold weather because this is destructive 
to ticks. 

There is no danger of the occurrence of another outbreak of Texas 
fever in Pennsylvania excepting as a result of a violation of the 
United States Department of Agriculture regulations in relation to 
the shipment of southern cattle, which the State Livestock Sani- 
tary Board will endeavor to prevent. The stockyards at Lancaster 
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were very thoroughly cleaned and disinfected and freed from all 
danger. 

Rabies: Rabies has prevailed in Pennsylvania during the past 
year to about the same extent as during the preceding year. Two 
hundred and fifty-eight cases of rabies in dogs have been reported, 
together with 42 cows, 8 horses, 16 sheep and 4 pigs. There have 

been at least three deaths from rabies in man during the past year. 
As there has been no means of obtaining complete information in 
regard to deaths from rabies, or the occurrence of this disease, there 
can be no doubt that the losses are very much greater than are shown 
by the figures here furnished. 

Every case that has been traced to a definite source during the 
past year has come from the bite of a dog. While it occasionally hap- 
pens that rabid animals of other species transmit rabies by biting, 
such occurrences are so rare that in the practical management of the 
disease they may be almost disregarded. There is no doubt that if 
the spread of rabies by dogs were prevented, the disease would soon 
become extinct. Indeed, rabies has been exterminated in England 
by this means. 

Less difficulty has been experienced during the past y year than in 
previous years in the enforcement of quarantines of dog established 
by the State Livestock Sanitary Board. The foolish notions in 
regard to.rabies that were formerly promulgated so widely have 
proven to be unsound and do not now influence the public mind as 
in previous years. The friends of dogs are beginning to realize that 
it is much better for dogs to experience the inconvenience of the 
muzzle, when necessary on account of the prevalence of rabies, than 
it is to permit rabid dogs to scatter disease widely among their own 
and other species. The Act of March 27, 1901 (P. 168 80), entitled “An 
Act to prevent the spread of the disease known nas rabies or hydropho- 
bia; and to authorize the quarantine, restraint, confinement, or muz- 
zling of dogs, during outbreaks of this disease, and to empower the 
State Livestock § Sanitary Board to enforce the provisions of this 
Act,” has proven to be of great value. The authority that is conferred 
by this Act should make it possible to increase the efficiency of the 
regulations of the State Livestock Sanitary Board in respect to the 
quarantine of dogs for the prevention of rabies and should lead 
to a steady diminution in the prevalence of this disease. 

The practical need in this connection that is now most keenly 
felt is in relation to reports upon the occurrence of rabies. No one 
is required by law to report the occurrence of rabies, or any other 
disease, to the State Livestock § Sanitary Board, or to any State 

officer. The thing that is most important in the control of rabies, 
as in the control of other infectious diseases, is early recognition 
and immediate report of the existence of the disease; it is only then 
that prompt action on the part of this Board is possible. Fortunately, 
a large portion of the veterinarians of the State report promptly the 
occurrence of diseases of public importance, but such reports are 
purely voluntary and are so often neglected or delayed that our work 
in relation to rabies is seriously hampered. 

During the past year, dogs have been quarantined on account of 
rabies in 49 localities. It happened very frequently that quarantined 
dogs developed rabies within a short time after the beginning of 
the quarantine. Such dogs being confined or muzzled and under 
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observation were prevented from spreading disease and causing new 
outbreaks or a continuation of the old one. 

Experience teaches that it is only by prompt and effective enforce- 
ment of regulations requiring the confinement or muzzling of dogs 
that an outbreak of rabies may be checked. The usual period of such 
quarantine has been 100 days, and thus far experience shows that 
this term of quarantine is usually sufficient. If, however, additional 
cases of rabies occur toward the close of the term of quarantine as 
originally established, the quarantine is extended or a new one is 
placed for an additional period of 100 days. 

Rabies has prevailed rather extensively, and still prevails, in all 
the States bordering upon Pennsylvania; therefore, while it may be 
possible to repress and practically to eradicate rabies from the inte- 
rior of Pennsylvania there will always be an opportunity for the 
reinfection of border counties from dogs from other States. For- 
tunately, the states of New York, Ohio and New Jersey are begin- 
ning to take more effective action in relation to the repression of 
rabies. Such work in the neighboring states will be of service to us, 
precisely as repression of rabies in Pennsylvania is of service to our 
neighboring states. 

Tuberculosis: This disease has been for many years, and for a 
long time will, no doubt, continue to be the most prevalent infectious 
disease of cattle in Pennsylvania, as in all other eastern states of the 
United States and, indeed, in nearly all of the older dairy countries 
of the world. For a long time, owners of cattle looked upon losses 
from tuberculosis as inevitable; they did not believe that the dis- 
ease could be exterminated from a herd once heavily infested with 
diseased animals, and so they were not generally ready to adopt a 
course of procedure involving considerable loss for the purpose of 
removing this infection. During the past ten years tuberculosis has 
been eradicated from many herds, and its prevalence has been re- 
stricted to a very great extent in many large districts. This has 
served to prove the efficiency of the plans for repression that have 
been followed and to encourage herd owners to adopt repressive 
measures. For several years, interest in the repression of tuberen- 
losis on the part of herd owners has been growing steadily, and now 
there are few cattle breeders who do not realize the importance of 
having their herds free from tuberculosis, and who are not willing to 
cooperate with the State Livestock Sanitary Board to thisend. This 
Board is constantly asked to make a great many more inspections of 
herds than it is possible to make with the funds available for this 
use. The plan that has been followed for several years has been 
continued during the past year, of confining inspections at State ex- 
pense to herds where there is strong evidence of infection and, there- 
fore, the greatest need for inspection. Where the evidence of the 
infection of a herd is not complete prior to the inspection at the 
cost of the State, or when applications are made for the inspection 
of herds known to be infected, and when such applications cannot 
be acted upon on account of insufficient funds, herd owners are 
encouraged to have inspections made at their own expense, with the 
understanding that they will be assisted, so far as possible, by the 
State Livestock Sanitary Board in disposing of cattle found to be 
tuberculous. 

6—7—1904 
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In regard to disposing of cattle that react to the tuberculin test, 
and that may not with safety be kept with healthy cattle, there hag 
recenly been inaugurated an important change in our method of pro- 
cedure. The method originally provided for the State Livestock 
Sanitary Board was to condemn and render into fertilizer, or com- 
pletely destroy, the carcasses of animals infected with tuberculosis 
in any degree. This method of procedure is more expensive than is 
warranted by the sanitary necessities of the case. It has long been 
known that the flesh of animals infected with local tuberculosis does 
not contain tubercle bacilli, and sanitarians agree that it may safely 
be used for food. I have long been convinced of the truth of the 
above statement and have often recommended the adoption of a sys- 
tem whereby cattle found to be tuberculous, and which cannot eco- 
nomically be kept apart from other cattle (under the condition that 
their milk shall be pasteurized before being used) and which it is 
decided to destroy, may be killed in a slaughter-house, subject to 
competent inspection, so that the flesh may be condemned or used, 
according to the condition found. Under the Act of Assembly ap- 
proved March 25, 1903, it became possible to adopt this system. In 
order that it should be put in operation with every necessary safe- 
guard, a commission of eminent sanitarians was appointed to study 
the whole problem and draw up a set of rules for the guidance of 
meat inspectors in disposing of the carcasses of tuberculous cattle. 
This commission will issue a formal report giving the results of its 
studies of the problems in all of its bearings, including a detailed 
statement as to the scientific ground work upon which are based the 
rules for meat inspection recommended by it. In advance of the 
publication of this report, the rules recommended by the commission, 
together with a brief statement of principles upon which they are 
formed, have been approved by the State Livestock Sanitary Board, 
and are now in operation. The principles and rules follow: 

PRINCIPLES UPON WHICH THE RULES ARE BASED. 

In general: 

A. The entire carcass shall be condemned: 

1. When lesions of tuberculosis exist in the musculature or in other struc- 
tures that may readily be eaten with the flesh, and when it is not 
evident that the lesions are purely local and may be completely re- 
moved. 

2. When there is evidence that tubercle bacilli have been carried by the 
blood. 

3. When there are extensive and acutely progressive lesions, even though 
they be local. 

4. When there is evidence of tuberculous intoxication. 

B. An organ or a part of a carcass shal] be condemned. 

1. When it contains a lesion of tuberculosis. 
2. When it contains, has been attacked by or has been contaminated with 

tubercle bacilli. 

C. The carcass shall be passed, after the tuberculous organs or parts are 
removed, only when 

(a) there is no evidence or reason to believe that tubercle bacilli have 
passed beyond the parts locally and not extensively affected, (b) 
when the meat is uncontaminated by the presence of proximity of a 
lesion and (c) when there is no evidence that the general health of 
the animal was disturbed. 
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EXPLANATION OF PRINCIPALS. 

The fundamental thought is that meat should not be used for food if it con- 
tains tubercle bacilli. if there is reasonable possibility that it may contain 
tubercle bacilli or if it is impregnated with toxines of tuberculosis. Nor should 
meat be used for food if the condition of the animal from which it comes is such 
as to excite nausea or disgust or if the flesh falls below the usual standard of 

food value. P 
On the other hand, if the lesion is local, if there is no distribution of tubercle 

bacilli through the bkood or by other means to the muscles or to parts that may 

be eaten with the muscles, if there is no intoxication, and if the animal is well 
nourished and in good general health, there is no proof, or reason to suspect, 
that the flesh is in the least degree unwholesome. 

In Germany, and in some other countries, there are five ways of disposing of 
the flesh of a tuberculous animal, depending on the severity or extent of the 
lesions: (1) the entire carcass may be condemned outright, (2) a part of it may 
be condemned, (3) it may be sterilized and sold as cooked meat, (4) it may be 
sold with a declaration to the purchaser of its below-standard and possibly dan- 
gerous quality, or, finally, (5) it may be released to be sold without restriction. 

Since, in this country, the third and fourth methods above enumerated, are 
not likely to come into use, the American meat inspector must either (1) con- 
demn the entire carcass or (2) condemn a part of the carcass or (3) pass the 
flesh for sale without restriction. Therefore, if the meat cannot unqualifiedly 
be passed as sound and wholesome, so much of it must be condemned as there is 
reason to suspect may be unsound or unwholesome. 

The term ‘local’ as used to qualify a lesion of tuberculosis is designed to 
signify: confined to the point of origin and to the parts in structural or lym- 
phatic connection therewith. Thus, tuberculosis of a lung, the pleura, the 
diaphragm and of the mediastinal and bronchial lymphatic glands would be 
local. Tuberculosis of the peritoneum could be local even though the serous 
covering of several of the abdominal organs were involved. 
By ‘“‘generalized tuberculosis” is meant a condition in which the virus of the 

disease has been distributed by the blood. This condition is particularly im- 
portant in meat inspection because tubercle bacilli, having entered the circu- 
lation, are widely scattered, and it is precisely in this way that the muscles 
and inter-muscular connective tissue and lymphatic glands are most likely to 
become infected. In generalized tuberculosis we must always reckon with the 
possibility of infection of the meat. 

If tubercle bacilli enter the circulation, they are most likely to be filtered out 
and to produce lesions in the lungs. Following the lungs, named, approxi- 
mately, in the order of frequence of infection, are: the liver, spleen, serous 
membranes, kidneys, lymphatic glands, udder, bones and joints. Some of these 
organs, as the spleen and kidneys, are almost never infected except by bacilli 
carried to them by the blood. 
The most constant evidence of generalization is the presence in both lungs of 

numerous evenly distributed tubercles of approximately the same size. This 
characteristic may be masked in cases in which there have been several erup- 
tions of tubercle bacilli into the systemic circulation, producing several crops 
of tubercles of different ages. 
The presence of tubercle bacilli in the blood cannot be detected in the ordinary 

course of meat inspection. It is possible only to detect the result of the seeding 
of the organs with tubercle bacilli carried by the blood. But, usually, this 
result does not develop to a point perceptible to the naked eye for from two to 
four weeks after the seeding. In the meantime, the bacilli have disappeared 
from the blood and no effect of the incubating generalization is visible. As it is 
from extensive and acutely progressive lesions that this complication most fre- 
quently occurs, it is necessary to treat animals containing such lesions as 
though they were positively dangerous. 
Tuberculous intoxications may be shown by fever and cachexia, or by either 

separately. Fever with tuberculosis is always ground for condemnation and 
emaciation in a tuberculous animal, occurring either slowly or rapidly, renders 
the flesh unfit for use as food. 
Tuberculosis of the serous membranes, especially of the perietal pleura or 

peritoneum, involves a region that may be eaten. The location upon the costal 
region is especially to be considered because the disease area may be rolled into 
the interior of a rib roast and it has been shown by the Royal Commission on 
Tuberculosis that the inside of a rare roast of beef may not have been heated 
sufficiently during cooking to kill tubercle bacilli. 
The lymphatic glands corresponding to a region or organ cannot become tu- 

berculous excepting by the passage of tubercle bacilli from the 'part containing 
lymphatics tributary to the glands. Hence, tuberculous portal lymphatics de- 
note that tubercle bacilli have passed through the liver and, usually, careful 
search will show traces, or clear evidence, of their presence in that organ. 

Similarly, lymphatic glands in other locations, as along the intestines, or 
in the prescapular region, may show the passage of tubercle bacilli through 
structures that show to the meat inspector no evidence of existing tuberculosis. 
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A knife used to cut a tuberculous lesion becomes coated with infectious mate- 
rial and may be the means of spreading virulent bacilli over previously whole- 
some flesh. In such cases, the contaminated surface should be removed and 
destroyed. 

RULES FOR THE GUIDANCE OF MEAT INSPECTORS IN DISPOSING: OF 

THE FLESH OF TUBERCULOUS CATTLE. 

A. The entire carcass shall be condemned: 

1. When it was observed before the death of the animal that it was 
suffering with fever. 

2. When there is a tuberculous cachexia, as shown by anemia or emacia- 
tion. 

3. When the lesions of tuberculosis are generalized, as shown by their 
presence not only at the usual seats of primary infection but also in 
parts of the carcass or the organs that may be reached by the virus 
of tuberculosis only when carried in the systemic circulation. 

Lesion in the following organs are to be accepted as evidence ot 
generalization when they occur in addition to local lesions in the 
digestive or respiratory tract. 

a. Spleen. 
. Kidney. 
Uterus. 

. Udder. 
. Bones. 

. Joints. 
. Brain and spinal cord. Mmroaas 

Multiple lesions in both lungs, if rather uniformly distributed, 
and of approximately the same size, afford evidence of generali- 
zation. 

4. When lesions of tuberculosis are found in the muscles or in the inter- 
muscular tissue or lymphatic glands. 

5. When the lesions are extensive on one of both body cavities. 
6. When the lesions are acute and actively ‘progressive, especially if 

they are at the same time multiple. 

Evidence of active progress consists in signs of acute inflamma- 
tion about the lesions, and in the presence of young tubercles. 

B. An organ or a part of a carcass shall be condemned: 

1. When it contains a lesion of tuberculosis. 
2. When the corresponding lymphatie glands are tuberculous. 
3. When the lesion is immediately adjacent to the flesh, as in the case 

of tuberculosis of the pleura or peritoneum. 

4. When it has been contaminated by transported tuberculous material, 
through contact with the floor, a soiled knife, or otherwise, during 
butchering. 

C. The carcess if otherwise healthy shall be passed, after the parts containing 
local lesions are removed, if none of the conditions described under the 
first section of the rules (A) is present. 

Under these rules, it is possible, with entire safety, to use a great 
deal of material that was formerly destroyed. In consequence of 
this arrangement, it is possible for the State Livestock Sanitary 
Board to accomplish a great deal more with the funds available for 
its use than was formerly the case. 

The inspection of dairy cows and cattle for breeding purposes 
coming from other states to Pennnsylvania has peen continued, The 
number of these animals examined during the year has been 15,856, 
of which 269 were found to be afflicted with tuberculosis and were 
either returned to the place whence they came or were killed at the 
owner’s loss. 

In the spring of 1904, I was appointed by the Henry Phipps Insti- 
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tute for the Study, Treatment and Prevention of Tuberculosis, to 
make an investigation of the work that had been done and that was 
in progress in Europe in relation to the artificial immunization of 
cattle against tuberculosis. As the subject of this inquiry was in the 
exact line of work that has been conducted for a long time and on 
a large scale by the State Livestock Sanitary Board, it was con- 
sidered to be advisable that I should accept the invitation. Accord- 
ingly, I was given-a short leave of absence by the State Livestock 
Sanitary Board and devoted two months to the investigations re- 
ferred to. A report has been written upon the results of this investi- 
gation and it will soon be published. As to the general results, it 
may be said that, while considerable work is now in progress in 
Europe in relation to the artificial immunization of cattle against 
tuberculosis, no experiment is now being conducted that will fur- 
nish the precise information that is needed to accurately measure 
and determine the effects or different methods of vaccination or that 
may yield the information that is needed to put vaccination of cattle 
upon a practicable working basis. I may here record the fact that 
our work of investigation in this field has been looked into by a 
commissioner of the German Governwent who stated that, in his 
opinion, no other investigation in this field is so well planned to fur- 
nish the information required in order to determine the exact value 
and efficiency of different methods of vaccination against tubercu- 
losis, and to furnish the information needed in order to make the 
process of direct advantage to farmers. 

During the year, it has been necessary to condemn, as tubercular, 
1.487 cattle in 781 herds. 

The following paper, read before the Pathological Society of Phila- 
delphia, December 22, 1904, gives the results of some of our observa- 
tions on the healing of tuberculous lesions by vaccination: 

THE EFFECT OF TUBERCULOSIS VACCINATION UPON CAT- 

TLE INFECTED WITH TUBERCULOSIS. 

By LEONARD PKARSON, B.S., V.M.D., 

State Veterinarian of Pennsylvania, 

AND 

Sp la (Groene Meno WEI) Oh. WiiclDb- 

Bacteriologist of the State Livestock Sanitary Board of 

Pennsylvania. 

During recent years a large amount of work has been done by 
Koch, Trudeau, de Schweintz, von Behring, Maragliano, Fraenkel, 
and others, for the purpose of discovering and developing a specific 
treatment for tuberculosis. This work has taken various directions, 
and has included experiments wherein the toxins of tubercle bacilli 
have been administered and experiments where antitoxins found 
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in the blood of animals that have been treated with toxins have been 
used. Toxins of various kinds have been employed; from the orig- 
inal and new tuberculin of Koch to the toxalbumin, the watery tuber- 
culin, the tubercle bacilli deprived of fat of Maragliano and bacillary 
pulp. 

The antitoxins that have been used have been developed as a 
result of the injection of the various toxins mentioned above, and also 
living tubercle bacilli of low virulence. 

The reports of the therapeutic experiments made upon infected 
animals with tuberculosis toxins and antitoxins are numerous, but 
cannot be regarded as convincing. Most of these experiments have 
been made upon rabbits and guinea-pigs. Neither rabbits nor guinea- 
pigs are altogether satisfactory for experiments of this kind; the 
former because of their comparative immunity to tubercle bacilli 
of the human type, the latter on account of their excessive vulnera- 
bility to inoculation tuberculosis of either of the mammalian types. 
Enough work has been done to denote that the progress of a tuber- 
culous infection may be controlled in some degree by specific means. 
It is important that these various methods shall be compared and 
measured both quantitatively and qualitatively. There is here a large 
and important field of labor for the critical experimentalist. 
Among the means that have been proposed for controlling the 

spread of tuberculosis among cattle is vaccination, or the inoculation 
of animals with living cultures of tubercle bacilli of low virulence 
for the animals upon which they are inoculated. This method of 
producing artificial immunity has been the subject of considerable 
study both in this country and in Europe, and has been reported upon 
to this society by the writers of this paper. 

In connection with some tuberculosis vaccination experiments 
made by the writers, the opportunity occurred to test the effect 
of vaccination upon some young cattle already infected with tuber- 
culosis. As this treatment appears to have had a decided effect upon 
the course of the disease in the infected animals treated, it is con- 
sidered that our observations should be placed upon record, espe- 
cially since the work covered nearly two years, long enough to show 
definite results, and is the first of the sort of which we have knowl- 
edge. 

In testing with tuberculin a large herd of shorthorn and grade 
shorthorn cattle in December, 1902, that was known to have been 
infected with tuberculosis for a number of years, it was found that 
practically all of the members of the herd responded affirmatively 
to the test. Among the animals so responding were twelve calves 
from six to eight months old. As these calves had mingled rather 
freely with the members of the herd, and as they had been reared 
on the milk of extensively tuberculosis cows, it was not surprising 
to find that they responded to the tuberculin test. These twelve 
calves were obtained for use in this experiment. They were shipped 
to Philadelphia and were placed in a temporary building on the 
grounds of the veterinary school, where they were kept apart from 
other cattle. 

The twelve calves were again tested with tuberculin February 2, 
3, 19038. All responded to this test. They were then weighed and 
divided into two lots of six each, as nearly equal as possible in respect 
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to age, size, weight and condition. One of these lots was subdivided 
into two groups of three each. 

The three calves of one of the sub-groups were given seven intra- 
venous injections of a standard suspension’ in water of tubercle ba- 
cilli of human type (culture M). The dosage began at 1 ¢. c. and was 
increased to 6 c. c. The intervals between injections were from six 
to twenty days, and the period covered was from February 9 to May 
1, 1903, as is shown by the protocols. These same calves received 
another and final intravenous injection of 5 c. c. of a standard sus- 
pension of living tubercle bacilli (culture M) about a year later, March 
20, 1904. 

The three calves of the second sub-group were given subcutaneous 
injections of tuberculin at intervals of from two to ten days. The 
injections of tuberculin were repeated until the hypersensitiveness 
of the animal to tuberculin had disappeared, after which the calves 
received an intravenous injection of a suspension of tubercle bacilli 
(culture M) in water. Following each intravenous injection of liv- 
ing tubercle bacilli, the animal was again given tuberculin a num- 
ber of times until its hypersensitiveness to tuberculin again disap- 
peared. The procedure in these cases in respect to the order of the 
injections of tuberculin bacilli was as follows: Two subcutaneous 
injections of tuberculin, an intravenous injection of tubercle bacilli, 
six injections of tuberculin, an injection of tubercle bacilli, six 
injection of tuberculin, an injection of tubercle bacilli, three 
injections of tuberculin. The period of treatment extended from 
February 9 to April 30, 1903, inclusive; the exact times of adminis- 
tration and the doses are shown by the protocols. The calves of this 
group, as of the first group described, were given an intravenous 
injection of 5 c. c. of standard suspension of living tubercle bacilli 
(culture M) March 29, 1904. Following this, tuberculin was adminis- 
tered five times at intervals of three or four days. 

The remaining six calves were given no treatment whatever, but 
were, at all times, kept with the six calves under treatment; so 
that all of the twelve calves in this experiment were subjected to 
the same conditions of life and subsisted upon the same kind and 
quantity of food. 

All of the calves were kept in a stable until May 29, 1903, when 
they were placed upon pasture, which became very scanty during the 
latter part of the season. During the winter of 1903-4 the cattle 
were fed mixed hay, corn fodder, and a grain mixture of bran and 
corn meal. Only a little grain was fed. About the middle of May, 
1904, the cattle (now about two years old) were again placed on pas- 
tare, where they remained until they were killed at the close of the 
experiment. 

Two cattle, both controls, died; the first one May 5, 1903; the sec- 
ond September 13, 1904; two, one control and one treated, were killed 
April 4, 1904, and the rest were killed in September, 1904. 
When the cattle in this experiment died or were killed they were 

submitted to careful post-mortem examination. Material was stained 
for examination for tubercle bacilli and guinea-pigs were inocu- 
lated from the lesions of some of them. Histological examinations 

1 By a standard suspension is here meant a suspension of tubercle bacilli in water, in such 
quantity as to give an opacity equal to that of a twenty-four-hour culture of typhoid bacilli 
in bouillon; 1 c.c. of such a suspension is estimated to contain the equivalent of 0.0013 gram of 
tubercle bacilli dried ten days in a desiccating chamber over calcium chloride. 
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of the lesions were made by Dr. ©. Y. White, to whom we are greatly 
indebted for reports upon his examinations. x 

The treatments and post-mortems are summarized in the follow- 
ing protocols: 

Mirst Group. Three calves that received intravenous injections of 
tubercle bacilli alone. 

FIG. 1—RED BULL (16,013). 
1902. December 19. 0.1 ¢.c. tuberculin; reaction. 
1903. February 2. 0.8 c.c. tuberculin reaction to 106.2° F. 
1903. February 9. 0.0013 grm. human tubercle bacilli, intravenously. 
1903. February 18. 0.0032 grm. human tubercle bacilli, intravenously. 
1903. March 2. 0.00839 grm. human tubercle bacilli, intravenously. 
1903. March 21. 0.0039 grm. human tubercle bacilli, intravenously, 
1903. April 4. 0.0052 grm. human tubercle bacilli, intravenously. 
1903. April 10. 0.0065 grm. human tubercle bacilli, intravenously. 
19038. May 1. 0.0078 grm. human tubercle bacilli, intravenously. 
1904. March 29. 0.0065 grm. human tubercle bacilli, intravenously. 
1904. September 15. Killed. 

Tae ale 

Right lung. Left bronchial gland. 

Necropsy: Weight 6483 pounds; fair condition. The lesions of tuber- 
culcsis found in this animal were as follows: At the lower border 
of the middle lobe of the right lung was a slightly depressed area 
about one-half inch in diameter containing a collection of thick yel- 
low pus filling a cavity the size of a large pea. The walls of this 
cavity are on-eighth of an inch thick, white, and of firm, dense text- 

ure. In one of the left peribronchial glands there is a caseocal- 
careous nodule about the size of a pea and having the appearance 
of a wholly closed process. Guinea-pigs inoculated from the lesion 
in the lung became tuberculosis. 

FIG. 2.—RED-AND-WHITE BULL (16,017). 
1902. December 19. 0.1 ¢.c. tuberculin; reaction. 
19038. February 2. 0.8 c.c. tuberculin; reaction to 105.6° F. 
1903. February 9. 0.0018 grm. human tubercle bacilli, intravenously. 
1903. February 18. 0.00325 grm. human tubercle bacilli, intravenously. 

9) 1893. March 2. 0.0026 grm. human tubercle bacilli, intravenously. 
1903. March 21. 0.0089 grm. human tubercle bacilli, intravenously. 
1903. April 4. 0.0052 grm. human tubercle bacilli, intravenously. 
1908. April 10. 0.0065 grm. human tubercle bacilli, intravenously. 
1908. May 1. 0.0078 grm. human tubercle bacilli, intravenously. 
1904. March 29. 0.0065 grm. human tubercle bacilli, intravenously. 
1904. September 15. Killed. 

Fie. 2. 

Postpharyngeal gland. 
Left bronchial gland. k 
Mediastinal gland, middle and posterior, 
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Necropsy: Weight 467 pounds; good condition. The following 
lesions of tuberculosis were found: In one of the left peribronchial 
glands a yellow, caseous area one-tenth of an inch in diameter. In 
the posterior mediastinal gland there is an area_ the size of a pea, 
yellow in color and/quite calcareous, surrounded by a white, dense 
capsule. In the middle mediastinal gland there is a similar area, 
though much smaller, being but one-twelfth of an inch in diameter. 
im one of the postpharyngeal glands there is a caseocalcareous area 
one-half of an inch in diameter, surrounded by an unusually thick, 
dense, white, fibrous wall. The caseous collection contains many 
caleareous grains. There are also in this gland three other similar 
areas, much smaller, about one-eight of an inch in diameter, and each 
is surrounded by a dense capsule. In addition to this evidence of 
tuberculosis it was observed that both lungs, although generally well 
inflated, were heavy, soggy, somewhat leathery and without eles- 
ticity. There were some small areas where the tissues were con- 
tracted and dense. Histologically these areas show numerous dense 
bands of connective tissue. The blood vessels are very much thick- 
ened. In limited areas some of the smaller ones are almost obliter- 
ated. Some of the smaller sublobules show the lung tissue to be 
collapsed or organized. The peribronchial lymphatic tissue is in- 
creased and the pleura is thickened. There is no caseation or evi- 
dence of a tubercular process excepting as above noted. Guinea- 
pigs inoculated with the caseocalcareous material from the thor- 
oughly encapsulated lesions in the postpharyngeal glands became 
tuberculosis. 

FIG. 3—ROAN HEIFER (16,021). 

1902. December 19. 0.1 c.c. tuberculin; reaction. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 106° F. 
1903. February 9. 0.0013 grm. human tubercle bacilli, intravenously. 
1908. February 18. 0.6026 grm. human tubercle bacilli, intravenously. 
1903. March 2. 0.0026 grm. human tubercle bacilli, intravenously. 
1903. March 21. 0.0039 grm. human tubercle bacilli, intravenously. 
1903. April 4. 0.0052 grm. human tubercle bacilli, intravenously. 
1908. April 10. 0.0052 grm. human tubercle bacilli, intravenously. 
19038. May 1. 0.0065 grm. human tubercle bacilli, intravenously. 
1904. March 29. 0.0065 grm. human tubercle bacilli, intravenously. 
1904. September 15. Killed. 
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Fig. 3. 
Left bronchial gland. 

Necropsy: Weight 465 pounds; good condition. The evidence of 
tuberculosis here consists in a very dense condition of the lower half 
of the posterior flap of the anterior lobe of the left lung, which is 
attached to the posterior lobe and to the pericardium and the dia- 
phragm. This dense mass consists of a very thick wall of fibrous 
tissue surrounding a sequestrum of lung tissue, about one and 
half inches in its anteroposterior and two and a half inches in its 
yertical diameter. Above this mass the lung tissue of the anterior 

lor 
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lobe contains an excessive quantity of fibrous tissue appearing as 
white bands between the lobules. These bands are quite firm and 
are from one-eighth to one-quarter of an inch wide. The parenchyma 
surrounded by these bands is studded with fine dots and lines of 
white, consisting of fibrous tissue. Above this sclerotic zone the lung 
tissue is elastic and pink. There are nowhere nodules or caseous 
areas, excepting in one of the left peribronchial glands which con- 
tains a caseocalcareous nodule the size of a pea. 

There is reason to believe that in this animal there has been an 
extensive are of tuberculous tissue in the lower portion of the ante- 
rior lobe of the left lung. This area appears to have become encysted 
and the lung tissue above to have been the seat of numerous small 
tubercles which were transformed into scar tissue and appear now 
very much hardened and contracted. 

Second Group. Three calveswvhich received intravenous injections 
of tubercle bacilli alternating with repeated subcutaneous injections of 
tuberculin. 

FIG. 4.—RED-AND-WHITE HEIFER (16,015). 

1902. December i9. 0.1 c.c. tuberculin; reation. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 105.8° F. 
1903.. February 9. 1.0 e.c. tuberculin; reaction to 102.8° EF. 
19038. February 15. 1.5 c.c. tuberculin; reaction to 103.0° F. 
1903. February 18. 0.0026 grm. human tubercle bacilli, intravenously. 
1903. February 22. 1.0 c.c. tuberculin; reaction to 103.0° F. 
1903. February 24. 1.5 c.c. tuberculin; reaction to 102.6° F. 
1903. March 4, 2.0 c.c. tuberculin; reaction to 104.6° F. 
1903. March 6. 2.5 c.c. tuberculin; reaction to 102.8° F. 
1903. March 11. 3.0 c.c. tuberculin; reaction to 103.0° F. 
1903. March 14. 3.5 c.c. tuberculin; reaction to 103.0° Fi 

1903. March 21. 0.0089 grm. human tubercle bacilli, intravenously. 
1903. March 27. 1.0 c.e. tuberculin; reaction to 103.2° F. 
1903. March 29. 1.5 c.c. tuberculin; reaction to 103.0° F. 
1903. April 5. 2.0 c.c. tuberculin; reaction te 102.6° F. 
1903. April 8. 2.5 c.c. tuberculin; reaction te 102.2° F. 
1903. April 10. 3.0 c.c. tuberculin; reaction to 104.0° F. 
1903. April 16. 3.5 c.c. tuberculin; reaction to 103.6° F. 

* 1908. April 18. 0.0052 grm. human tubercle bacilli, intravenously. 
1903. April 23. 0.5 c.c. tuberculin; reaction to 104.6° F. 
1903. April 27. 1.0 c.c. tuberculin; reaction to 102.6° F. 
1908. April 30. 2.0 c.c. tuberculin; reaction to 103.6° F. 
1904. March 29. 0.0065 grm. human tubercle bacilli, intravenously. 
1904. April 1. 1.0 c.c. tuberculin; reaction to 102.8°F. 
1904. April, 3. 2.0 c.c. tuberculin; réaction to 103.3° F: 
1904. April 8. 3.0 c.c. tuberculin; reaction to 102.4° F. 
1904. April 11. 4.0 c.c. tuberculin; reaction to 102.9° FB. 
1904. April 15. 5.0 c.c. tuberculin; reaction to 103.8° F. 
1904. September 15. Killed 

Fic. 4 
Left bronchial gland. 

Necropsy: Weight 566 pounds; good condition. The only evidence 
of tuberculosis in this animal in a calcareous nodule one-eight of 
an inch in diameter situated in one of the left peribronchial glands. 
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This nodule is sharply differentiated from the surrounding adjacent, 
quite normal glandular tissue, and has the appearance of a com- 
pletely closed process. Guinea-pigs inoculated with an emulsion of 
this nodule developed tuberculosis. 

FIG. 5._RED-AND-WHITE HEIFER (16,019). 

1902. December ee 0.1 c.c. tuberculin; reation. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 105.6° FF. 
1903. February 9. 1.0 c.c. tuberculin; reaction to 103.4° F 
19038. February 15. 1.5 c.c. tuberculin; reaction to 102.8° F 
1903. February 18. 0.0026 grm. human tubercle bacilli, intravenously. 
1903. February 22. 1.0 c.c. tuberculin; reaction to 104.0° F. 
1903. February 24. 1.5 c.c. tuberculin; reaction to 103.8° F 
1903. March 4, 2.0 e.c. tuberculin; reaction to 103.8° F. 
1903. March 6. 2.0 c.c. tuberculin; reaction to 103.2° F. 
1903. March 11. 3.0 c.c. tuberculin; reaction to 104.2° F 
1993. March 14. 3.5 c.c. tuberculin; reaction to 103.8° F. 
1903. March 21. 0.0039 grm. human tubercle bacilli, intravenously. 
1903. March 27. 1.0 c.c. tuberculin; reaction to 104.6° Fi 
1903. March 29. 1.5 c.c. tuberculin; reaction to 102.6° F 
1903. April» 5. 2.0 c.c. tuberculin; reaction to 102.8° F. 
1903. April 8. 2.5 c.c. tuberculin; reaction to 103.2° F 
1903. April 10. 3.0 c.c. tuberculin; reaction to 102.6° F 
1903. April 16. 3.5 c.c. tuberculin; reaction to 103.0° F 
1903. April 18. 0.0052 grm. human tubercle bacilli, intravenously. 
1903. April 23. 0.5 c.c. tuberculin; reaction to 102.8° F. 
1903. April Pe MIA USE es tuberculin: reaction to 102.4° F. 
1903. April 30. 2.0 c.c. tuberculin; reaction to 103.8° F. 
1904. March 29. 0.0065 grm. human tubercle bacilli, intravenously. 
1904. April 1. 1.0 c.c. tuberculin; reaction to 102. ge 194 
1904. April 4. 2.0 c.c. tuberculin; reaction to 103.0° F. 
1904. April 8. 3.0 e.c. tuberculin; reaction to 103.0° Fi 
1904. April 11. 4.0 c.c. tuberculin; reaction to 103.8° F. 
1904. April 15. 5.0 c.c. tuberculin; reaction to 102.4° F. 
1904. September 15. Killed. 
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Fig. 5. 
Left bronchial gland. 

Necrops’: Weight 580 pounds; good condition. One of the left 
peribronchial glands contained two nodules, each about one-tenth 
of an inch in diameter. Both are distinctly calcareous and are 
sharply differentiated from the immediately adjacent, quite nor- 
mal gland tissue. 

The right lung is rather dense and leathery and contains some 
collapsed areas. In such a collapsed area there is found an infiltra- 
tion of round cells surrounding the bronchial walls. The lymphatic 
nodes in the same region are greatly increased. The alevoli are 
cedematous and in some places the exudate has undergone organiza- 
tion. 

There is no evidence of caseation or of tuberculosis in the lungs or 
elsewhere, excepting as noted in the left peribronchial gland. 
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FIG. 6.—RED HEIFER (16,022). 

1902. December 19. 0.1 c.c. tuberculin; reation. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 105.2° F. 
1903. February 9. 1.0 e.c. tuberculin; reaction to 103.0° F. 
1903. February 15. 1.5 c.c. tuberculin; reaction to 104.4° F, 
1908. February 18. 0.0013 grm. human tubercle bacilli, intravenously. 
1903. February 22. 1.0 c.c. tuberculin; reaction to 103.2° F. 
1903. February 24. 1.5 c.c. tuberculin; reaction to 104.0° F. 

1903. March 4. 2.0 e.c. tuberculin; reaction to 105.6° F. 
1903. March 6. 2.5 e.c. tuberculin; reaction to 103.8° F. 

1903. March 11. 3.0 c.c. tuberculin; reaction to 103.2° F. 
1903. March 14. 3.5 c.c. tuberculin; reaction to 104.0° F. 
1903. March 21. 0.00389 grm. human tubercle bacilli, intravenously. 
1903. March 27. 1.0 c.c. tuberculin; reaction to 103.4° F. 
1903. March 29. 1.5 c.c. tuberculin; reaction to 102.8° F. 
1903. April 5. 2.0 c.c. tuberculin; reaction to 102.6° F\. 
19038. April 8. 2.5 c.e. tuberculin; reaction to 102.8° F. 
1903. April 10. 3.0 c.c. tuberculin; reaction to 103.2° F. 
1903. April 16. 3.5 c.c. tuberculin; reaction to 103.4° F. 
1903. April 18. 0.0089 grm. human tubercle bacilli, intravenously. 
1903. April 23. 0.5 c.c. tuberculin; reaction to 103.6° F. 
1903. April 27. 1.0 c.c. tuberculin; reaction to 102.2° F. 
1903. April 30. 2.0 c.c. tuberculin; reaction to 104.2° F. 
1904. March 29. 0.0065 grm. human tubercle bacilli, intravenously. 
1904. April 1. 1.0 e.c. tuberculin; reaction to 103.0° F. 
1904. April 4, 2.0 c.c. tuberculin; reaction to 103.3° F. 
1904. April 8. 3.0 c.c. tuberculin; reaction to 103.8° F. 
1904. April 11. 4.0 c.c. tuberculin; reaction to 103.1° F. 
1904. April 15. 5.0 c.c. tuberculin; reaction to 102.2° FE. 
1904. April 30. Killed. 
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Left bronchial gland: 

Necropsy: Weight 421 pounds; unthrifty condition. The only dis- 
tinct evidence of tuberculosis in this animal is a calecareous nodule 
the size of a pea in the left bronchial gland. The pleura and perito- 
reum were more or less opaque and showed films or flakes of fibrin 
partly or wholly organized and in some places evidently of consider- 
able age. Guinea-pigs inoculated from the calcareous nodule in the 
bronchial gland became tuberculous. 

It is evident that this animal had suffered with a widespread in- 
flammation of the serous membranes from which it had practically 
recovered. Such a diffuse inflammation of the serous membranes 
of both visceral cavities occurs in tuberculosis of cattle of the type 
of pearl disease. But in this case there were no tubercles or evi- 
dence of tuberculosis. One must consider the possibility that in this 
inimal there was a healed, fresh tuberculosis of the pleura and peri- 
toneum. 

Third Group. St« calves which received no treatment and were kept 
as controls for the purpose of comparison. 
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FIG. 7.—RED-AND-WHITE BULL (16,014). 

1902. December 19. 0.1 c.c. tuberculin; reaction. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 105.6° F. 
1903. May 4. Died. 

Right bronchial gland. Left bronchial gland. 
Mediastinal glands. 

Necropsy: Weight 430 pounds. This bull died suddenly, appa- 
rently of acute indigestion. The only evidence of tuberculosis in this 
animal consisted in the presence of several caseous nodules in both 
bronchial and in the mediastinal lymphatic glands. 

FIG. 8—RED-AND-WHITE HEIFER (16,016). 
1902. December 19. 0.1 c.c. tuberculin; reaction. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 106.0° F. 
1904. September 17. Killed. 
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Left lung, 
Mediastinal gland. 

Necropsy: Weight 578 pounds; poor condition. In the left lung 
at the bottom of the posterior lobe there is an area containing nu- 
merous tubercles, some of which have undergone caseation. Two sim- 
ilar areas are found in the tip of the lung. The surrounding lung 
tissue is red and dense and is infiltrated with small gray tubercles 
of pinhead size, some of which have cheesy centres. The posterior 
mediastinal gland is five inches long and two inches in diameter. 
This gland is filled with dense nodules, most of which have under- 
gone caseation, and some of which contain calcareous deposits. 
Guinea-pigs inoculated with infiltrated lung tissue developed tubercu- 
losis. 

FIG. 9.—RED-AND-WHITE HEIFER (16,018.) 

1902. December 19. 0.1 c.c. tuberculin; reaction. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 106.4° F. 
1904. September 19. Killed. 

Right lnng. Left lung. 
Bronchial gland 
Mediastinal gla 
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Necropsy: Weight 415 pounds; poor condition. Both the anterior 
and biddle lobes of the right lung are attached to the chest wall; 
the anterior lobe is also attached to the pericardium. There are 
numerous tuberculosis areas of all ages and up to one and a half 
inches in diameter scattered rather thie kly through both lungs. Both 
bronchial and the mediastinal glands are enlarged and contain nu- 
merous caseous and caseocalcareous nodules. 

FIG. 10.—RED-AND-WHITE BULL (16,020). 

1902. December 19. 0.1 c.c. tuberculin; reaction. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 105° F. 
1904. September 13. Died. 

Fig. 10. 
Bronchial glands. Postpharyngeal glands. 
Mediastinal glands. Bronchial glands. 
Postpharyngeal glands. 

Necropsy: Weight 480 pounds; fair condition. This bull was ap- 
parently quite healthy on the 12th of September, and was found 
dead in the stable the next day. It was found that there was a great 
collection of gas in the paunch and this appears to have been the 
cause of death, through interference with respiration by pressure 
upon the diaphragm. The evidence of tuberculosis in this animal 
consisted in the presence of several caseous nodules in both bron- 
chial glands; the posterior mediastinal gland is six inches long and 
quite thick. The entire structure of this gland has undergone degen 
eration. Both postpharyngeal lymphatic glands are slightly enlarged 
and contain caseous areas. 

It is quite possible that in this case the enlarged mediastinal lym- 
phatic gland was a contributing cause of death thr ough pressing upon 
the cesophagus and tending to interfere with the regurgitation of 
gas. 

FIG. 11.—RED-AND-WHITE HEIFER (16,023). ‘ 
1902. December 19. 0.1 ¢.c. tuberculin; reaction. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 106.4° F. 
1904. April 30. Killed. 

Fig. 11. 

Postpharyngeal gland. Left lung, ete. 
Right lung 
Right eae 

Bronchial glands. 
Mediastinal glands, 
Omentum. 
Spleen. 
Liver. 
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Necropsy: Weight 313 pounds; very poor condition. This heifer 
was killed .because it was in such bad condition that it could not 
live long. 

The clostal pleuree of both sides are coated with masses of round 
and flattened nodules cccurring singly and in patches. The largest 
patch is nearly a foot in diameter and about two inches thick. Both 
lungs are covered with round and flattened nodules, some of which 
are closely attached to the pleura and some of which hang from the 
pleura singly and inclusters. There is a fringe around the borders 
of the lungs about two inches wide and very thickly studded with 
hard nodules, the centres of which have undergone caseation. Both 
lungs contain a large number of caseous areas. The bronchial and 
mediastinal lymphatic glands are considerably enlarged and caseous. 
The postpharyngeal glands are in similar condition. The omentum, 
the walls of the stomachs, the abdominal walls, the spleen and liver 
are coated with nodular masses that are characteristic of pearl dis- 
ease. There are numerous caseous areas in the substance of the 
liver. The bronchial lymphatic glands are enlarged to several times 
their natural size and are caseous. 

This is a case of “pearl disease” in the most advanced form and of 
widest distribution. 

FIG. 12.—RED-AND-WHITE BULL (16, 024.) 

1902. December 19. 0.1 c.c. tuberculin; reaction. 
1903. February 2. 0.8 c.c. tuberculin; reaction to 106° F. 
1904. September i7. Killed. 

Fig. 12. 
Right lung. 
Right bronchial gland. 

Necropsy: Weight, 524 pounds; good condition. The right bron- 
chial gland is somewhat enlarged and contains a calcareous nodule. 
In the anterior lobe of the right lung there are numerous nodules 
containing pus. These are surrounded by firm, fibrous walls. The 
intervening lung tissue is collapsed. 

The observations here recorded show a decided difference between 
the lot of six young cattle that were treated and the six that were 
not treated. Since the two lots of animals were in all respects as 
nearly equal as possible at the beginning of the experiment, and 
since they were cared for all together and in precisely the same way, 
excepting in respect to specific treatment, it is but fair to conclude 
that the six treated animals were favorably influenced by the treat- 
ment, 
We believe that we have sufficient evidence to justify the state- 

ment that the treatment to which six of the animals were subjected 
had the effect not only of keeping in check the progress of the tuber- 
culosis process, but in causing a distinct and in some cases (Nos. 
2, 3 and 6) a great retrogression of the lesions. In other words, the 
treatment had a distinct curative effect. 
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In all of the treated animals the lesions were quiescent and encap- 
sulated. But they contained living tubercle bacilli. There is room 
for difference of opinion as to whether an animal or a person in which 
there is a tuberculous lesion containing living bacilli may be regarded 
as cured. If the lesion is wholly cut off by a thick fibrous wall from 
living tissue and if it is incapable of again becoming active, it would 
appear that a claim for a cure might fairly be entered. But how is 
one to know that activity may not be reéstablished? If there is 
resistance enough to cause the complete encapsulation of all tuber- 
culous lesions in the body, it is evidence that a considerable degree 
of immunity had been developed. If the bacilli in the lesions are of 
such low virulence that they cannot infect an animal of the species 
of the one in which they are found, renewed activity is not to be © 
expected. Dr. Schweintz found living tubercle bacilli in minute 
nodules in the lungs of a cow inoculated intravenously a year before 
with bacilli of human type that appear to have been incapable of pro- 
ducing progressive disease. Nodules may occur from intravenous 
injections of dead tubercle bacilli. Fraenkel and Von Behring have 
found in lesions of tuberculosis of cattle tubercle bacilli that are not 
pathogenic for cattle. 

Unfortunately, in these experiments, the virulence for cattle of the 
tubercle bacilli in the lesions in the treated animals was not deter- 
mined. 

These experiments which were made on a few young cattle in the 
carlier stages of tuberculosis do not justify conclusions or inferences 
as to the probable effect of similar treatment on older and more exten- 
sively diseased animals. Experiments must be made on a larger and 
broader scale. We have at this time a number of animals under 
treatment which we hope will give us more knowledge on this sub- 
ject. 

But we hold that the experiments that have been made show 
clearly that under such treatment as was given tuberculous lesions- 
do not extend; on the contrary, that they recede and that new im- 
plantations do not occur even upon prolonged contact with tubercu- 
lous herd mates. 
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REPORT OF THE ECONOMIC ZOOLOGIST. 

Harrisburg, Pa., March 17, 1905. 

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

Sir: I have the honor to submit the following as my second annual 
report in the Division of Zodlogy of the Department of Agriculture, 
this being for the year 1904. 

I beg to submit this report under the following heads, in accord- 
ance with the plan indicated in our first Zodlogical Monthly Bulletin, 
May 1, 1908: 

1. Examining specimens and answering questions sent us. 
2. Personal work, investigations and experimentations. 

Publications. 
Lectures. 
Inspections of nurseries and private premises. 
Inspection of imported plants, seeds and fruits. 
Making collections. 
Insect record in Pennsylvania. 
The needs of the Division. OH VS OUR oo 

1.—EXAMINING SPECIMENS AND ANSWERING QUESTIONS SENT US. 
The most important work of this Division has been in coming 

directly into contact with individual citizens who need help with the 
kind of services that we are able to render. Our correspondence has 
been tremendous, and has steadily increased. Our letters that were 
of sufficient importance to justify their preservation as copies, have 
numbered over four thousand for the year, besides the hundreds 

that were not copied. These have been upon nearly all subjects 
‘that one could imagine, but we have made an effort to place in the 
hands of specialists those referring to special topics, and have tried 
to develop the features of entomology, general zodlogy, plant dis- 
cases, insect remedies, bird preservation and crop protection. A 
great deal of our correspondence has pertained to the economic feat- 
ures and the natural history of mammals, birds and reptiles, while 
the great bulk has been upon insects, particularly upon the very 
important subject of scale insects. As a result of this kind of ser- 
vice, thousands of persons have written to us expressing high appre- 
ciation of the aid rendered by this Division of the Department of 
Agriculture. These letters have been spontaneous and of such cor- 
dial and sustaining nature that we have preserved them and have 
them on file where they may be inspected by any one interested. 
To say the least, they are highly cherished, as it is a great support 
to an official who is trying hard to do his duty to know that his 
efforts are appreciated by the persons in behalf of whom he is labor- 
ing earnestly. 

A practical result of our correspondence is shown in the great num- 
ber of letters that we have received from persons who say that their 
crops have been protected, which their enemies destroyed, or their 

7—T—1904 
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birds preserved, by the methods which we have indicated. Notice- 
able among these are letters expressing successful methods of apply- 
ing our new remedy for peach-tree borers, of destroying the San 
José Scale and grubs in lawns, preserving trees from destruction 
by mice and rabbits, inducing birds to nest on the premises, and 
many others. 

During the past year 1,785 specimens have been sent to us for 
examination or preservation, most of which have been insects, chiefly 
scale insects of different species, which the inquirers desired to have 
identified in order to learn if the dreaded San José Scale were pres- 
ent upon their premises. Among these specimens, however, have 
been not only insects, but also mollusks, spiders, cray-fish, millipedes, 
centipedes and other invertebrates, and also vertebrates represent- 
ing all classes; fishes, salamanders, frogs, toads, turtles, lizards, ser- 
pents, birds and mammals. Among the rare mammals received have 
been two specimens of the very uncommon Least Weasel, one from 
Beaver county and the other from Erie county. Among the rare 
birds have been the snowy ow}, the snowflake, and others of inter- 
est. Many hawks and owls have been preserved and studied. Men- 
tion is made of these in our annual report as Ornithologist of the 
State Board of Agriculture, printed elsewhere in this volume. 

All of these specimens have been preserved, and those that were in 
good condition have been prepared for the State Museum collection. 
All specimens of insects, diseased plants, etc., have likewise been 
preserved in this office for future reference, and the system of num- 
bring and storing has been such that we are able to refer immediately 
to any specimen or any letter which has previously come into our 
hands. This becomes of primary importance in the systematic work 
of this office for a comparison of previous communications and speci- 
mens. 

2.—PERSONAL WORK, INVESTIGATIONS AND EXPERIMENTATIONS. 

The investigations of this Division have been of fundamental im- 
portance, for the reason that we cannot be expected to give constant 
information upon living and growing subjects without obtaining 
for ourselves new knowledge of the latest features of these subjects. 
While we have made a successfui effort in procuring all the import- 
ant publications of experimentors in the United States Department 
of Agriculture, museums and other State Departments of Agricul- 
ture, we have needed more than the literature issued by other per- 
sons in order to be able to render proper service to our citizens. By 
careful effort we have built up a fairly good working library, espe- 
cially of recently issued bulletins, and through the kind coéperation 
of the Board of Public Grounds and Buildings we have been supplied 
with a card index to these publications. 

The investigations that we have made, necessarily have been 
greatly limited by the lack of help in this office, and the increasing 
duties of a greater correspondence and a growing mailing list, but 
they have applied chiefly to ornithology, herpetology or reptiles, and 
entomology. We have commenced a study of the reptiles of Penn- 
sylvania and very keen interest has been aroused upon this sub- 
ject. A study of the stomach contents of the serpents of our State 
has shown that they are far more beneficial as destroyers of mice 
and insects than has previously been supposed. This important work 
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is only in its infancy, but we hope within a year or two to issue a 
fairly complete publication on the Reptiles of Pennsylvania, with 
special regard to their habits and economic features. We are now 
certain that our studies will prove the value of all serpents, except- 
ing the copperhead and rattlesnake, and also of all turtles, lizards, 
salamanders, toads and frogs. The agriculturist and fruit-grower 
will do well to preserve these animals around his premises. 
Our entomological investigations have been chiefly directed toward 

the San José Scale, the most insidious foe of our fruit-growers. 
We have worked out the life history, distribution, means of dissem. 
ination and remedies for this terrible pest, and regret to have to an- 

nounce that we know it to be in all but seven counties of our State. 
It is unfortunate that we have had neither time nor funds for experi- 
menting to determine the remedies for this pest by our own efforts, 
as we now have to rely upon the experiments made in neighboring 
states for information to our citizens as to how they should control 
such a foe. Legislation pending at the time of writing this report 
is intended to relieve this difficulty and make it possible for us to 
combat these by experiments which are so important and so seriously 
needed. 

Other entomological subjects which we have investigated, and 
upon which we have prepared bulletins, are the Hessian fly, the cod- 
ling-moth, the canker-worm and the tent-caterpillars. In our monthly 
bulletins of May and June, 1904, we had a special series of illus- 
trated articles upon the tent-caterpillars, with a full discussion of 
the remedies which we know to be of the most effective nature. We 
hope during the coming year to have opportunity to make special 
investigations along certain other important lines which we now 
have in mind. 

PUBLICATIONS. 

We have continued the publication of both the quarterly and 
monthly periodicals from this office, and, although these bulletins 
have been limited to persons who asked for them, our mailing list 
has steadily increased, until the entire allotment of 25,000 was 
reached and a waiting list had to be prepared containing over a 
thousand names, which were held to be placed on the increased mail- 
ing list as soon as it would be made possible by legislation to increase 
the number of periodical bulletins issued by this Department. This 
means that there have been issued 300,000 thousand copies of the 
monthly bulletins and 100,000 thousand copies of the quarterly bul- 
letins. These have been demanded by our citizens and we have not 
had enough of certain issues to supply the demand. Of some of the 
earlier back numbers we yet have copies to spare. Our monthly 
mailing list for bulletins now amounts to from two to four tons 
and seems to be performing an essential service in reaching the peo- 
ple in a practical manner and at a timely season. In addition to the 
periodical bulletins, we have finished the special bulletin on the 
Hessian fly, and have prepared another special bulletin on the cod- 
ling-moth, which we hope to publish soon. 

The chief object of the monthly bulletin has been to treat those 
insects, plant diseases, etc., that must be met by practical meas- 
ures during the respective month for which the bulletin is prepared. 
It has been our earnest desire to issue these promptly upon the first 
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of each respective month, or even earlier, but the lack of help in 

the office has made it,impossible to prepare them as promptly as we 
had desired in all cases. On the whole, however, we have certain 
knowledge that they have resulted in saving an immense amount of 
loss to our practical citizens, who have been so highly appreciative 
that it appears to us that the best possible course is to continue 
their publication. 

The primary object of the quarterly bulletins has been to take up a 
systematic study of the habits and economic features of the verte- 
brates, or higher animals, commencing with the birds. We have 
been discussing these orders and families in a regular, systematic 
manner, and hope to continue this until not only the birds, but also 
the mammals and reptiles are treated. Our illustrations have been 
chiefly from nature and prepared in this office, although many plates 
have been kindly loaned by scientific workers in other states, and 
have, consequently, cost nothing in the way of expenditure for our 
Commonwealth. 

There was such a demand for our annual report of last year that it 
was soon exhausted and could not be supplied to the persons desir- 
ing it. The feature dealing with the insect record and the history 
of zodlogy in Pennsylvania for the year seemed to be especially 
gratifying and helpful to scientific workers and teachers. 

4.—_LECTURES. 

During the past year I have delivered lectures in most of the coun- 
ties in Pennsylvania, speaking generally upon agricultural or educa- 
tional subjects, especially birds and insects. Most of the lecturing 
has been through the medium of the farmers’ institutes, while much 
has been in connection with the granges, farmers’ alliances, teach- 
ers’ institutes and other meetings. We attended teachers’ institutes 
in four counties, and also at the Ebensburg Summer School last 
summer. Our teachers appeared to appreciate the codperation that 
is thus shown by this Department, and we find lectures to be an 
important means of disseminating useful information and bringing 
us into close touch with the thinking people. However, owing to 
the limited amount of help in the office, I have found it necessary to 
refuse more invitations to speak in public than I have been able to 
accept. I hope it will not be necessary for us to curtail this import- 
ant feature of public service. 

5.—_INSPECTION OF NURSERIES AND PRIVATE PREMISES. 

The work of inspection of nurseries has all gone through this 
office, as during the preceding years, and the results should be highly 
gratifying to all persons who will acquaint themselves with them. 
Our chief nursery inspector, Mr. Enos B. Engle, has been kept busy 
in the faithful performance of his duties, and with the two inspectors 
that were appointed during the month of August, an important ser- 
vice has been performed in this State. It has been shown that, as 
the result of careful nursery inspection, the San José Scale has 
greatly decreased in the nurseries of our Commonwealth. In the 
southeastern quarter of this State the decrease has been about 20 
per cent. each year. Three years ago the Inspector found about 80 
per cent. of the nurseries infested. Two years ago the infestation 
was found in about 60 per cent., and last year in only about 40 per 
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cent. With more stringent laws, the destruction of the San José 
Scale on premises adjoining nurseries, the recognition of the pest 
and proper coéperation by nurserymen, and continued application of 
our inspectors, we believe that it is possible to eradicate this terri- 
ble pest from the nurseries of Pennsylvania. 

The nurserymen have organized an association, which held a large 
and successful meeting in Harrisburg in January, 1905, and they 
have expressed themselves as being ready to codperate with us in 
every detail for the suppression of orchard pests, not only in the 
orchards, but also in the nurseries and, especially, adjoining their 
premises. The present San José Scale Bill in the State Legislature 
is designed to give relief in this regard, and I earnestly hope to see 
arrangements made that this Division of the Department of Agri- 
culture will be able to undertake more than mere nursery inspec- 
tion. 

At present our methods are to send inspectors to nurseries, and 
when a nursery is found infested, all stock bearing the San José 
Scale must be destroyed and the owner must file with this Depart- 
ment an affidavit stating that he will fumigate all stock sent from 
his nursery. After the erection of the fumigating house, and its 
careful inspection by our nursery inspector, a certificate is granted 
him permitting the sale of his stock; otherwise it is illegal for him 
to sell, give away, or ship any stock, as a certificate is necessary. If 
the scale be not found by our inspector, a certificate of inspection 
permitting the sale of the stock is granted at once. The following is 
a list of the nurserymen of this State. (See Appendix.) All nur- 
series have been inspected, owners complied with the requirements 
of the law ar have received certificates permitting the sale of their 
stock, exceptii those marked with an asterisk (*), for which their 
certificates are, uding. 

6.—INSPECTIO: OF IMPORTED PLANTS, SEEDS AND FRUITS. 

Many states require all nursery stock shipped into their states 

to be fumigated before the shipment will be admitted. This is a good 

plan, and had it been adopted in time in our Commonwealth we 

should not have sustained the loss of hundreds of thousands of doi- 

lars worth of trees, as we have at the present time. It is not too 

late, however, to keep the pest from spreading in some of our im- 

portant fruit-growing counties where it is not yet abundant, and for 

that reason we have recommended the enactment of legislation re- 

quiring the fumigaation of all nursery stock brought into this State. 

’ The importance of this is shown in the fact that occasionally infested 

trees are sent into our State, and unless we have a system for inspect- 

ing every imported tree or shrub there is danger of its carrying liv- 

ing San José Scale, if it be not fumigated. The only safe method 

is to require the fumigation of all imported stock, and to be very 

careful and strict with the nurseries within our borders. 

Wherever it is possible we have tried during the past year to make 

an inspection of imported shipments of fruit trees coming into this 

State, and in some cases we have found them infested with living 

specimens of San José Scale, and they had to be treated accordingly. 
For example, in October Mr. Engle inspected a full carload of peach 
trees from New Jersey and found that at least 40 per cent. of these 
trees were infested with the living San José Scale. They had not 
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been fumigated. Had it been necessary for these trees to have been 
properly fumigated it is probable that practically all of the insects 
would have been killed. As it was, those upon which the scale could 
be found were destroyed and the others were fumigated and the 
shippers lost considerable money upon them. Had it not been for 
this inspection nearly fifty thousand infested peach trees would have 
been scattered over our State from a nursery that was buying them 
wholesale and was at that time free from the pest. 

It is important that we likewise be given the help and funds for 
inspection of fruits, seeds and nuts brought into this State for propa- 
gation. The chief obstacle in the way of chestnut culture in this 
State is the chestnut weevil. Worms in other nuts are common. 
Other pests may be imported if we be not watchful. Some of the 
most serious grain pests and enemies of peas, beans, wheat, etc., 
are disseminated in their seeds. We hope to see a system of seed 
inspection that will prevent the spread of such pests. 

7.—MAKING COLLECTIONS. 

In addition to the material that has been sent to us by corre- 
spondents and local collectors in various parts of the State, it has 
been quite necessary that our collections contain certain material 
systematically gathered and properly prepared. No scientist will 
risk his reputation in attempting to name off-hand all the creatures 
with which he comes in contact. As a meaus of studyiug the fauna 
of our State it is very important that we have a complete, systematic 
and economic collection of all the animals of our Commonwealth, 
including insects and other lower forms of animal life as well as 
the higher. We have, therefore, lost no opportunity to collect speci. 
mens, and some of these have been used in the best possible way in 
public exhibition, as, for example, the collection of birds and mam- 
mals representing the higher vertebrates fauna of Pennsylvania 
that were shown at the St. Louis Exposition and which received a 
gold medal in recognition of their merit. While we have not had 
funds or assistance for preparing a collection, we have taken a 
little time for this, and now have a nucleus which can be made a 
very important center around which to work in building up the 
Zoological Division of the State Museum, 

It is fortunate that the legislation is being enacted which will 
grant the retention of the Executive Building as a museum build- 
ing, and this will consequently relieve to a great extent the demand 
upon this office for space for the preservation of its material. We 
hope that in planning the details of the State Museum arrangements 
will be made for recognizing the importance of economic zodlogy, 
including entomology and the great interest in this subject. 

The need of preserving specimens concerning which any notes 
or records have been published, is illustrated in communications fre- 
quently received at this office and based upon our Jast annual report. 
Eminent scientists in this State have said that some of the records 
there made are of very great importance and have asked the funda- 
mental question as to the preservation of the material upon which 
those records were based. We were fortunate in being able to say 
that the rare specimens mentioned were preserved in our collection 
and could be consulted there at any time by specialists or other per- 
sons interested. 
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8.—_INSECT RECORD IN PENNSYLVANIA. 

(Deferred until the next Annual Report.) 

9—NEEDS OF THE DIVISION OF ZOOLOGY. 

At present writing the greatest needs of the Division are such as 
were indicated on page 171 of our report of last year. Legislation 
is at present proposed looking toward granting a fund for the inves- 
tigation and control of the San José Scale and other insect pests 

’ and plant diseases in this State. If that should be granted we shall 
be in proper condition for the entomological features of our work. 
Legislation is also proposed providing for the needed help in this 
office, and if this should be granted we shall be in condition to 
render our citizens that greater service which is demanded by their 
increased correspondence and other demands. The third important 
need of this office is a collection for comparison, and with the estab- 
lishment of the State Museum this will also be met. The only im- 
portant need which now confronts us, and which at present I fear 
we shall not be able to achieve during the remaining two years of 
our term, is an insectary, or room similar to a greenhouse, for rear- 
ing and studying living insects and enemies. However, we should 
be pleased with the prospects before us, as it appears that this office 
will now be in better condition to render better service to our citi- 
zens that it ever has before. 

Respectfully submitted, 
H. A. SURFACE, 
Economic Zodlogist. 
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PROCEEDINGS OF THE PENNSYLVANIA STATE BOARD OF 
AGRICULTURE, AT A MEETING HELD IN THE COURT 
HOUSE, BELLEFONTE, PA., MONDAY 10.30 A. M., OCTO- 
BER 11, 1904. 

N. B. CRITCHFIELD, Secretary of Agriculture, called the meet- 

ing to order promptly at the time designated, and announced as the 

Chairman for the session, Hen. Jason Sexton, of North Wales, Pa. 

The CHAIRMAN: Gentlemen of the Board of Agriculture: I am 

pleased to be with you this morning and to have the privilege of 

handling the gavel just for a moment, and calling you to order. It 

seems that we are to have but one meeting of the Board of Agricul- 

ture, so that we will need to be prompt in the transaction of busi- 

ness. The first thing in order will be the cailing of the roll. 

The Secretary of the Board, N. B. Critchfield, called the roll and 

the following answered to their names: 

A. I. Weidner, 8S. S. Blyholder, F. Jaekel, John A. Woodward, 8. X. 

McClellan, J. A. Herr, R. M. Kendali, Geo. G. Hutchison, Matthew 

Rodgers, Henry W. Northup, P. S. Fenstemaker, A. J. Kahler, R. F. 

Schwarz, J. Sexton, W. H. Stout, J. K. Bird, H. E. Tower, Warren 

KE. Perham, M. N. Clark and D. A. Knuppenburg. 

The CHAIRMAN: The next thing in order will be the reading of 

the minutes of the last meeting. 

Minutes of the last meeting were read by Secretary Critchfield and, 

on motion, they were approved. 

The CHAIRMAN: You have listened to the reading of these ex- 

cellent minutes. I think it certainly deserves a vote of thanks for 

the splendid manner in which the Secretary has written them up. 

It having been moved and seconded that Secretary Critchfield be 

given a vote of thanks, the same was agreed to. 

The CHAIRMAN: The next thing in order is the appointment of 

a Committee on Credentials. The Chair will appoint Mr. Herr, of 

Mill Hall, Mr. Schwarz, of Analomink, and Mr. Stout, of Pinegrove. 

If there are any certificates for the election of new members or re- 

election of old members, please send them to the Chairman of that 

committee, Mr. J. A. Herr. 

A Member: There might be some delegates here from the Horti- 

cultural Society. 

The CHAIRMAN: It is perfectly proper for them to hand in their 

certificates or credentials to the Committee on Credentials. If there 

are any such, please send them in. 
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While the Committee examine these certificates we will listen to 

an address of Mr. S. 8S. Blyholder, of Armstrong county, on “The 

Kelation of the State Board of Agriculture to the Farmer and 

Farmers’ Organizations.” 

MR. BLYHOLDER: Mr. Chairman, I feel as though it was almost 

an impossibility for me to talk to you at the present time. I ap- 

prehend that the reason that this address was placed here is, that, 

as you will remember, at the January meeting I was assigned a sub- 

ject similar to this. I failed to present it at that time because of 

sickness, and I feel as though it was an imposition for me to take 

up the time now; I, therefore, feel like asking you, Mr. Chairman, to 

allow me either to submit my paper to be printed with the proceed- 

ings of the meeting or hold it over to the January meeting. If you 

feel like doing that, I would certainly be glad to comply with either 

at your pleasure. 

The CHAIRMAN: What is the pleasure of the Board? Shall we 

listen to his paper now? 

SECRETARY CRITCHFIELD: Mr. Chairman: By way of explana- 

tion, let me say that it may take some time for the Committee on 

Credentials to do its work, and we do not have a very full program 

and will want to do something this morning. I think it would be a 

good thing to have that paper come in right here while there is time 

to read it, and I believe we shall be able to give Brother Blyholder all 

the time he will want. There might be some suggestions in this 

paper that would lead us to ask for legislation. I do not know what 

the paper is going to be. 

MR. BLYHOLDER: It is not in the form of a paper, what I have 

to say. I saw it was to be an address and | never like to impose a 

paper when it is expected to be an address; but as you desire me to 

speak on the subject, I want to say to you that I will simply give 

you a skeleton of my thoughts along this line. 

Mr. Blyholder then addressed the Board as follows: 

THE RELATION OF THE STATE BOARD OF AGRICULTURE TO 

THE FARMER AND FARMERS’ ORGANIZATIONS. 

When we look at this subject and view it as it exists at present, 

from the status of the law or from the action of the farmer in 

general, we might be led to conclude that there is no relation ex- 

isting between the State Board of Agriculture and the farmer, that 

is, to any great extent, because we do not find that connection be- 

tween the State Board of Agriculture and the individual farmer of 

of the State that should exist, nor do we find that relation existing 
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between the State Board of Agriculture and the various organiza- 

tions of the State that there should be. 

We will find, I think, by looking back, by comparison, that the 

State Board of Agriculture was instituted by those who originated 

it for the betterment of the conditions of the farmer; for the educa- 

tion of the farmer along certain lines which will advance his inter- 

ests and prepare him better for that grand work which he is doing 

for us now; in short, that is the object of the State Board of Agricul- 

ture. And, further, it was so arranged that it might have a represen- 

tative in every county in the State, that by so doing, it might work 

out so that the whole State and everybody therein engaged in that 

pursuit might be benefited by it. But when we get along these lines 

and reason there, I fear we fail to find the benefit for which it is in- 

tended, nor do we find that co-operation and working together of 

the State Board and the individual farmer in the State, as the orig- 

iual intention was, or that it should be to make it successful in 

operation. 

It seems to me that the objects of the State Board of Agriculture 

were that the farmers of the Commonwealth might be in continuous 

communication and connection with a certain head that might be 

enabled to impart information to the individual farmer along the 

various branches of agriculture, so that they should be and would be 

benefited. Now that is the intention of the State Board, and it is 

not because of the failure of this Board that our farmers are not re- 

ceiving the benefit that they should, but because of the failure of the 

co-operation of farmers throughout the State with that Board with 

which they should co-operate. I believe that co-operation can be se- 

cured if the individual farmer can be interested and that much more 

benefit will result. 

Mr. Chairman, we have the various farm organizations in the State, 

the county agricultural societies in some counties, and various other 

organizations in the counties that are organized for the betterment 

of the condition of the farmer. Now, we have a law under which the 

members of the State Board are chosen, which defines how the 

representatives of the State Board of the various counties shall be 

chosen, and it seems to me that right there you will permit me to 

make a suggestion that that should be and might be improved. We 

know for a fact, that in some of our counties, at least, agricultural 

organizations by name exist, that are not composed of farmers or 

agriculturists in that county. Now then it seems to me that there 

might be an improvement right there; we might ask for laws for 

such improvement, so that these agricultural societies in the coun- 

ties should be composed of farmers. I know for a fact that in my 

own county, there is a society which is considered a county society. 

that I doubt very much, Mr. Chairman, whether there is a farmer 

8—7—1904 
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a member of it; | doubt it very much, therefore, I want to suggest 

this to you, that a committee might be appointed from this Board 

to consider the enacting of such laws as would bring the State 

Board of Agriculture in closer touch with the farmer by specifying 

the form of organization that should exist in the county, from the 

fact that it now exists as I have heretofore stated. 

Then again, it seems to me that a closer relation should exist be- 

tween the State Board of Agriculture and the various other societies, 

that are working along the same line with the farmer. I think that 

our work could be very much improved by a closer relationship with 

the other organizations. 

I want to submit this proposition, that laws could be enacted and 

should be enacted to so advance the organization of county organiza- 

tions that such organizations should have the very closest con- 

nection with the State Board of Agriculture. In studying this ques- 

tion, I find there is great room for improvement right along that line. 

Laws should be enacted to bring closer together the State Board and 

the farmers of the State. We are aware that very much good is be- 

ing done iz our meetings and very much more would be done if they 

could be brought right down to the individual farmer so that they 

might receive the benefit which is intended to be derived from our 

coming together. 

If in that way our organization was effected so that it could reach 

down to the townships instead of only to the counties, and that very 

often not reaching the farmers, then the information—the education 

that is sent out in the way of information, in the way of bulletins, 

etc., that are continuously being sent out by the Secretary of our 

Board, would be at least in hands where they would do good; 

but it is a fact to my knowledge, that very many of these are sent 

out to parties who simply lay them down or throw them away and 

they are never distributed among the farmers for whom they are in- 

tended. It does seem to me that along that line we do need a revi- 

sion of the law; that if a committee was appointed by this Board 

te prepare and submit to our Legislature a properly drawn bill, that 

a vast improvement might be made along that line. We could reach 

out to the various other organizations, farmers’ clubs, the farmers’ 

alliance and grange, in such localities as they are doing work along 

certain lines as prescribed by law, then the officers of the State 

Board would be enabled through them to reach the farmers. 

It seems to me in that way very much more good could be done. I 

shall not lengthen my remarks, but shall leave with you the sugges- 

tion that a committee be appointed. 

The CHAIRMAN: The subject is open for general discussion; any 

one who has anything to say, we would be pleased to hear from 

him now. 
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MR. McCLELLAN; I hardly see how you could get a closer relation 

between the farmer and the State Board than you have now. 1 

think about the only law you could ask for would be, like the 

school law, get a compulsory law, compelling them all to come out. 

MR. JAEKEL: I am not in the habit of making any remarks, but 

I would like to say with regard to this question, that the blame rests 

with the farmer; it does not rest on the members of the State Board. 

You can look over the reports that have been issued for years by the 

Secretary of the State Board of Agriculture, and you will find that 

the members of the State Board for years and years did the very best 

they could do. That they are, in fact, in close connection with the 

farmers, I know from my own county. Lalso know that a great many 

so-called agricultural societies do not consist wholly of farmers. To 

investigate that would require a long time, for the reason that there 

are so few farmers in some of the agricuitural societies, at least in 

my part of the country; but the reports of the Secretary of the State 

Board, all publications which are issued by the State or from Wash- 

ington, are advantageously distributed in our county at least. If 

there are some failures in other counties to properly distribute, the 

members of the State Board should not be accused of not doing their 

duty. They have done it, and if they are hindered by some cause or 

other, it is not their fault that they are not doing more. 

MR. NORTHUP: This matter of discussion does not so much relate 

to Lackawanna county as it does to other counties, that is, that the 

agricultural societies of some counties are composed of a class of men 

who are not farmers. In Lackawanna county we have a little strife 

on this line. You know that we have what is called the Agricultural 

Fair up in that county; that is, a horse-trotting arrangement, and 

a gathering of gamblers, and they have had quite a pull with us. You 

know there is a law that grants $100 to a county for the purpose of 

giving agricultural information. They wanted that hundred dollars 

from our county. There are lawyers and politicians-in that organiza- 

tion and there is not much farming about it, but they have a horse- 

trot and have a good time, and they have that woman that goes 

around over the country and smashes saloons, to get up an excite- 

ment and to draw the crowd. If they had succeeded in getting that 
hundred dollars, we would not have had any farmers in our organi- 

zation, but we have stuck to it that it belonged to us as farmers; that 

we were the original organization in Lackawanna county, and that 

we should represent ourselves on the State Board of Agriculture, 

and we have not got a man in the Lackawanna Agricultural Society 

to-day that is not a farmer; we have not got a member of our com- 

mittee that is not a farmer, and I am glad to stand up for our county 

and say we are represented by farmers. If there are any counties in 

the State of Penasylvania that are represented by this class of horse- 
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trotters and these clubs, I say there should be some law enacted so 

that the farmer alone shall be represented, and I believe that the 

brother is right. 

The CHAIRMAN: The Chairman of the Committee on Credentials 

is prepared to present the report of this committee. 

MR. HERR, Chairman of Committee on Credentials: Mr. Chair- 

man, I beg leave to submit the following report of your committee on 

credentials: 

The credentials of the following have been submitted to and ex- 

amined by your committee and found to be correct; and we recom- 

mend that their names be placed upon the roll of members of the 

State Board of Agriculture: 

C. A, Randall, Forest county; S. D. West, Erie county; J. H. Sny- 

der, Luzerne county, and D. A. Knuppenburg, Wyoming county. 

J. A. HERR, 

W.. HoH. STOUT 

R. F. SCHWARZ, 

Report adopted. 

A Member: I notice that Mr. Taylor is here from Washington 

county. I presume he is sent here as a delegate to represent his 

society at this meeting. I. move you, sir, that his name be recorded 

as a representative from that county. 

MR. HERR: We only reported on credentials handed to us; we are 

ready to receive credentials from that gentleman or any other gen- 

tleman at anytime during this meeting. 

MR. HUTCHISON: Mr. Chairman, I move that this gentleman be 

admitted as an advisory member of the Board of Agriculture, and 

that he be granted the privileges of the floor. 

The motion having been duly seconded, it was agreed to. 

MR. KAHLER: If it is in order, I would suggest that Henry Tip- 

pery, of Clarion county, be recognized as an advisory member and 

that he be granted the privileges of the meeting. 

The name of B. F. Kahler, from the Union Agricultural Society 

was also suggested, as well as the name of Horace Seaman, vice- 

president of the Lackawanna Agricultural Society was presented, 

and, on motion, it was agreed that the names of the gentlemen men- 

tioned be placed upon the roll, and that they be admitted to all the 

privileges of this meeting. 

The following names were also presented: W. A. Crawford, of Ve- 

nango county; Alva Agee, of Ohio; Mr. Hall, of Potter county; Dr. 

Funk, of Boyertown, and Hon. A. L. Martin, Deputy Secretary of 

Agriculture, and, on motion, they were added to the roll and granted 

the privileges of the floor. 
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Mrs. Martin, Mrs. Clark, Miss Kahler and Mrs. Crawford, on mo- 

tion, were admitted as honorary members of the Board of Agricul- 

ture and were invited to come forward and take front seats. 

A Member: We have with us Brother Brodhead, of Susquehanna 

county, who should be accorded the privileges of the meeting, and 

I move you, Mr. Chairman, that this be done. 

The motion was agreed to. 

The CHAIRMAN: The next thing in order is unfinished business. 

Is there anything left over from the annual meeting that we should 

dispose of to-day? 

The SECRETARY: There is no unfinished business from the other 

meeting that appeared in the minutes. 

MR. CLARK: Mr. Chairman, I move to extend a vote of thanks to 

our good friend Henry Northup for his fine exhibit of apples and 

potatoes on the table here. 

The motion being duly seconded, it was agreed to. 

MR. HUTCHISON: The other day a brother came to my house with 

some apples and potatoes which were very nice, and after a little 

time he said, “I don’t want you to think that the whole crop is like 

this.” I think perhaps this exhibit here may be a little like that. 

The CHAIRMAN: Mr. Martin has a list of persons that he wishes 

to present. 

Whereupon, the following gentlemen were brought forward by 

Mr. Martin and introduced to the Board: 

W. H. Miller, Crawford county; Prof. Wells W. Cooke, Washing- 

ton, D. C.; A. B. Lehman, Franklin county; Prof. J. M. Hantz, Fay- 

ette county; J. T. Campbell, Crawford county; G. B. Waychotf, Greene 

county; S. W. H. Waltz, Lycoming county; Archie Billings, Erie 

county; L. W. Lighty, Adams county; Z. T. Cure, Lackawanna 

county; R. L. Beardslee, Bradford county, and Geo. A. Woodside, 

Warren county. 

MR. STOUT: Mr. Chairman, I listened to Mr. Blyholder’s remarks 

and I think there is something in it, and I was thinking perhaps if 

it was in order it will be well to have a resolution presented to look 

into that matter and have it referred to our Legislative Committee 

so that they may determine whether they think it advisable to 

recommend any change in the manner in which our State Board is: 

selected. 

If it is in order, I move that a committee be appointed to draft and 

formulate their ideas and present same to our Legislative Commit- 

tee to report at our January meeting. I don’t know, but it seems to: 

me we ought to dispose of it in some shape. 

The CHAIRMAN: We are on the question of unfinished business;, 

that would come under the head of new business. 
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MR. BRODHEAD: I wish to take just a moment to introduce to 

you my successor in office, Dr. KE. E. Tower, of Susquehanna county, 

and I hope that the members of this Board will extend to him the 

same courtesies that they have always shown me. 

The CHAIRMAN: Is there anything further under the head of un- 

finished business? If not, we will pass along to new business. 

MR. KAHLER: I thought perhaps it would be well enough to ap- 

point a committee as was requested in Brother Blyholder’s address, 

and as I said, formulate some ideas that might be presented to the 

Legislative Committee. I will venture the assertion that they will 

be thankfully received. Perhaps it would be a good thing to hand 

ii in to the committee and let it be adopted or rejected. I move that 

there be a committee of three appointed for that purpose 

The CHAIRMAN: I think it ought to come up in the form of a 

resolution. 

MR. KAHLER: Well, it is in the form of a resolution. 

The SECRETARY: Mr. Kahler’s motion is to appoint a committee 

to take into consideration the suggestion made by Mr. Blyholder as 

to whether there is any needed legislation along the lines suggested, 

which now requires our attention. If the Board thinks there can be 

some better way devised by which the members of the Board shall be 

elected, I think that we certainly will welcome it. It is entirely 

competent to appoint a committee to consider this matter, this 

committee to confer with the committee on legislation; or if 

the Board is just as well satisfied, it can be left in the hands of the 

Legislative Committee. The Legislative Committee is the commit- 

tee appointed to consider matters of legislation, and the proposed 

committee will be, in effect, a committee appointed to advise the Leg- 

islative Committee. I am not sure but what we are entirely satisfied 

with the competency of the Legislative Committee, and for this 

Board to appoint a committee to advise them, perhaps might not be 

altogether agreeable. If we refer the matter of additional legisla- 

tion to the Legislative Committee, I think that will cover the whole 

ground. I second the motion that the subject referred to by 

Brother Blyholder be referred to the Legislative Committee; I un- 

derstand that is Brother Kahler’s motion. 

The motion was agreed to. 

The CHAIRMAN: Is there anything further under the head of new 

business? And are there any other suggestions? 

MR. HERR: Mr. Chairman, I am very much pleased with this ex 

hibit that our friend Northup has brought here, and I want to sug- 

cest, under the head of new business, the propriety of bringing in 

samples of this kind from different sections of the State. If I had 

brought samples of Northern Spy apple, they would not look like 
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that. We might in that way select a whole lot of apples and learn 

them as true toname. There isa great deficiency in our information 

along that line, and there are very few persons who can act as a com- 

petent committee and judge the different varieties that are exhibited 

at our fairs. There are very few that know even our ordinary ap- 

ples, which we ought to know. 

I want to ask my friend Mr, Northup to name this apple, and Dr. 

Funk has brought along a few apples and laid them down there. 

The CHAIRMAN: Will you please tell us why your Northern 

Spys are not like these? 

MR. HERR: They are grown in a little different season, a little 

different climate. Ours are of a deeper color, not perhaps quite so 

striped but deeper in color. 

DR. FUNK: (Referring to his exhibit of apples). Those are the 

Summer Rambo. The red apple you had in your hand is the apple 

about which so much has been said. In regard to the Black Ben 

Davis, the true name is the Regan. You know that there was a 

controversy in regard to it, some claiming it to be distinct from the 

Gano apple. Prof. Van Deman decided that there was a distinction. 

If there is, there is a distinction that would take an expert to dis- 

tinguish, both in tree growth and in the general appearance of the 

fruit, in the flavor and everything else. I have a tree and I will 

defy any man living to pick out one from the other—the Gano and 

the Black Ben Davis. I obtained these from Benj. Wheeler, in 

charge of the experiment station in Arkansas; that is, the Black Ben 

Davis or the Regan. 

MR. BEARDSLEE: Mr. Chairman, I regret very much that I did 

not bring along a potato that I saw yesterday morning being un- 

loaded at our nearest station from one of my neighbor’s farms. It 

weighed just even three pounds; another one weighed just two 

pounds and a half. The potatoes were all large, showing that they 

were in a very good potato district. I have attended institutes 

where there has been a very fine exhibit of potatoes, vegetables, 

fruit and corn—remarkably fine, down in the southern portion of 

the State, and the effect was excellent, stimulating and elevating. 

I believe that if it were made a universal rule at these agricultural 

meetings to present such exhibits, it would be wholesome. 

MR. RODGERS: While these large potatoes are interesting as 

exhibits, they could not be sold; no dealer would buy them because 

they are too large; they have to sell them by the peck and half-peck 

and they cannot measure them out. 

MR. HERR: I do not mean that the fine specimens of each variety 

be brought, but that the specimens be really fair, and true to name, 

as an object lesson and study, not a disappointing study. I do not 

believe in the modern way of selling fruit trees, exhibiting a picture, 
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which is a monstrosity. I would like to see fair specimens of apples 

or any other fruit brought in, true to name, and then I would like to 

see specimens brought in that we want to know about and can’t 

name. A great many have valuable fruit that they cannot name; 

they do not know what their true name is. If we had such an ex- 

hibit and a committee of experienced horticulturists to instruct us, 

it would add a great deal of valuable information to institute work- 

ers and members of the Board, and I move that each person be here- 

after requested to bring samples of fruit along for exhibition—fruit 

and vegetables. 

A Member: I am of the same opinion as Brother Herr, and I 

think that it would also be profitable for the institute workers to in- 

vite those with knowledge enough to know the different apples and 

pears and fruits that we have. There are only about twenty-five 

apples in Pennsylvania that are of any importance to the grower, 

no matter how various the ground and climate may be. We have 

no more than about fifteen different pears, and these brethren can 

easily get copies from Washington of these apples made from 

papier mache, as it is called, they cost only a nominal effort and 

Brother Herr could take them along and show them; it is easily done. 

Nobody—no expert can go and just name an apple from a tree; that 

is almost impossible. One apple is grown on the inside of the tree, 

and will have no color at all; another is grown outside in the sun and 

iit has a beautiful color. You take these two apples from one tree 

and no expert is able to name with certainty the variety of those 

two apples taken from the same tree. 

The SECRETARY: I second Brother Herr’s motion. = 

DR. FUNK: Fruit raising has been my business for thirty-five or 

forty years, and for the life of me, if I was called upon to-day to 

name twenty-five varieties of apples that were worth cultivating in 

the State of Pennsylvania, I could not do it; I would not know where 

to get them. When you come to the apples raised in Pennsylva- 

nia, and you want an apple that has real true virtue with a tree that 

is a good, strong,annual grower—annual bearer, one that has beauty, 

that will attract, and one that has flavor and good bearing qualities, 

I do not believe I can name you ten apples that are really worth cul- 

tivating. The great majority should really be ruled off; should not 

be on the premium list in our agricultural societies. I claim that 

by giving premiums we encourage the propagation of these sorts. 

An exhibit to be brought to the State Fair in competition should 

be an average that would run uniform, and of medium size, and any 

fruit that is brought for exhibition which is knotty, wormy or in 

anyway faulty should be ruled off and not entitled to any premium 

at all, but we should encourage the kinds of fruit that are of real, 

true merit. We want an apple like Brother Northup has. The 

Summer Rambo is a fall apple, and I do not know an apple that will 
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compete with it. It is an excellent apple, as long as it is to be had. 

We use that exclusively in our family. It is a beautiful apple and 

a good bearer; why not cultivate them? As a winter apple, any one 

who wants to plant an apple, plants the Stamen Wine Sap. There is 

nothing to equal them to-day. The Stamen Wine Sap originated 

with Dr. Stamen, of Leavenworth, Kansas. It is a strong, vigorous 

grower, and under favorable circumstances, an annual bearer. It 

is an apple which will average larger than the Baldwin, a beautiful 

red apple—it is red, covered in places with a darker species of red; 

the whole apple is red, and in quality, I do not know it to be excelled 

by any. We know that all our markets at the present time, with the 

exception of Boston, want a red apple. 

Now, while we are about it, in regard to the Baldwin, I understand 

they can raise the Baldwin and the Greening and the Northern Spy, 

just the same as grown in New York State, but that is in the lower 

end of the state and it becomes a fall apple. We have got to get 

apples that are winter apples, that is our only resource. We must 

plant winter apples that originate in latitude 38 and 9, below 40, and 

then we have got a true winter apple. By getting these varieties that 

criginate in Northwestern Arkansas, we can get apples that we can 

keep in any ordinary cave or cellar, that we can hold right on until 

quite late in the spring, and those are the apples that in the lower 

end of the State we have to use. 

MR. HERR: I would like to ask Dr. Funk if we must not take into 

consideration apples.of different varieties in different parts of the 

State. I want to say that there is a very great difference in different 

kinds of apples grown in different parts of the State. There are 

peculiarities of soil and climate that effect the quality so that it will 

often vary within less than a mile. I think we ought to take into 

consideration the apples that prove to us the most profitable in the 

particular localities where they are grown. 

There being no further discussion, the Chairman put the question 

on Mr. Herr’s motion, to bring apples and vegetables for inspection 

at all the meetings of the State Board of Agriculture, and the motion 

was agreed to. 

MR. HERR: I move that the Chairman of this meeting appoint 

a committee of inspection of these apples, to be composed of experi- 

ienced horticulturists and apple growers to name the varieties of 

apples that are brought here to be named and to report on the ex- 

hibition of fruit and vegetables. 

The motion having been duly seconded, and the question put, it 

was agreed to. 

There being no further business, the Board adjourned. 
N. B. CRITCHFIELD, 

Secretary. 
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DIVISION OF FARMERS’ INSTITUTES. 

LIST OF COUNTY INSTITUTE MANAGERS FOR SEASON OF 
1904-5. 

County. Name and Address of Chairman. 

AGAIN), ‘ate oe .srecpe atin a/cieve o cvaleiaisterele A. I. Weidner, Arendtsville. 

ANTES HEM: ,) = ciereiveisiols sielelevelereralsheisie J. S. Burns, Imperial, R. F. D. No. 1. 

PANTAINUS ET; ONS aewereycretenctetateiebeleheieveysisiierere S. S. Blyholder, Neale. 

IBECAVER© sohiccan ce sinle teeies eee A. L. McKibben, New Sheffield. 

FB OGPEOT OS os Sheiers sich eucloretshecaicreveietess: <i S. S. Diehl, Bedford. 

IBGE, oons060n0o006 boGbO uO oODUe Howard G. McGowan, Geiger’s Mills. 

ESTE I ores sfetalovevoversicievste alevelayete ais osetere H. L. Harvey, Kipple. 

PSTD ON Ol eretareretararivetotehe revelers siete E. HE. Chubbuck, Rome, R. F. D. No. 16. 

BUICK Shy Weis reyarcratevelseet teteseern ckeuteveteneiels Watson T. Davis, Ivyland. 

BB UGIER <2 Garenc.n cis's lenis /o/ehare exe's ayereiaione ..W. H. H. Riddle, Butler. 

Gana Glam Paeieeorersi de ote ois oe oes eters H. J. Krumenacker, Carrolltown, R. F. D 

GAMEROM. ior. sarsilaresieisiatere +o Soreve, ore W. H. Howard, Emporium. 

WaT DON teretccicec chelerciostovelsterseustets J. A. Werner, Weatherly. 

COMETS « cides otis sa atereie loners eloiahens seleiata John A. Woodward, Howard. 

@HEStO A 5 sia.h. co sisicteslnre muse teteleiaies Dr. M. E. Conard, Westgrove. 

C@lariOnaaecoueinicetectitcitecn cls S. X. McClellan, Knox. : 

olechaiia\el-S wasn niaone cde conan S Don J. W. Nelson, Shawville. Pas 

Glintom' ween 5 sce eieleci lense snes Joel A. Herr, Mill Hall, R. F. D. ; 

GOLUTMIDIA Wierroretarsiene clevelehersioverereveuaic A. P. Young, Millville. 

GMa whOT Gas Pawean srtejsreeisat acelereisterete M. W. Oliver, Conneautville. 

(Ciopoalo~e envoy wvoaoconnconenno00 Rev. T. J. Ferguson, Mechanicsburg. 

EDAUPHINGS Wee ctecisesericciioceniecuiS- ell. Sac ber Liars pune: 

Delaware, ...... Sfersletereietorele weeede Malton! duvtz. wwlanerchs 

ere ste: ce ce ois Yoo tasatete atererevace (ovsiel ereleletete John B. Werner, St. Marys. 

WLS re sie iavoietetovescioietevetele sisters cisisleie ester Archie Billings, Edinboro. 

TNERYGIRES VS an5occnooboddoncodonDbUs Wh dSieiars.,, Mulersen nesta 

PROT SS Es) have sesveusajtess: evalotetoyale o¥oretsiene' a vere Cc. A. Randall, Tionesta. 

IMA SossboonssoosOouaoe ...C. B. Hege, Marion. 

TBM GON fatersrercisrstaroveieso eyoieus ev ersievererats R. M. Kendall, McConnellsburg. 

GIECENG) os cieicicte:ossorcieowins seiwesisie J. Ewing Bailey, Carmichaels. 

lalbbanbaedsloras Socgoncecodoc000nd Geo. G. Hutchison, Warriors’ Mark. 

YY UTNE S sie reus evarave satevsielernrevotateyererats ..5. M. McHenry, Indiana. 

OLLET SOM, Ke jelcvc.cis ccs p ctersne-c.efetevsteratele W. L. McCracken, Brookville. 

Pliieh oh teh <2 epee GO ORMAMIOGMGCOMOdOG .-Matthew Rodgers, Mexico. 

hackawanna,, <cccccs.seresseenenry Wi. INOGthUp, Dalton axe ame 

MG ANICASCCI cctascicic sraterstaletehercreteieters ..W. H. Brosius, Drumore. 

WGA WENGE evsrsroiceatelaietclelercoreteretelere ce Samuel McCreary, Volant, R. F. D. 

WE DAMON, wcljoecelele sisiericteletsrerciete Edwin Shuey, Lickdale. 

MGSO yo cin aes st eravenstavotete ctmreveretete P. S. Fenstemaker, Allentown. 

J ERDAS) Bl 6s ea ORGIES OC tO CeO CIOC J. E. Hildebrandt, Dallas, R. F. D. 

TAViGOMINES. «cckeje is rousredare sclerecle -...A. J. Kahler, Hughesville. 

IMICKSCAN.  iicsccccieaystereleeloeicietosestelels L. W. Howden, Coryville. 
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DEPARTMENT OF AGRICULTURE. 

Name and Address of Chairman. 

W. C. Black, Mercer. 

M. M. Naginey, Milroy. 

Randall Bisbing, East Stroudsburg. 

Jason Sexton, North Wales. 

C. A. Wagner, Ottawa. 

Wm. F. Beck, Easton, R. F. D. 

si slevate stots !axeveiere J. A. Eschbach, Milton, R. F. D. No. 1. 

BGS COD A COs A. T. Holman, Millerstown. 

Edwin Lonsdale, Girard College, Philadeiphia 

J. H. Van Etten, Milford. 

Horace H. Hall, Ellisburg. 

W. H. Stout, Pinegrove. 

Charles Miller, Salem. 

Jgcob S. Miller, Friedens. 

J. K. Bird, DPushore,; RE. Ds No: 3: 

r. EH. E. Tower, Hop Bottom. 

F. E. Field, Wellsboro. 

J. Newton Glover, Vicksburg. 

W. A. Crawford, Cooperstown. 

George A. Woodside, Sugargrove. 

wKejaveperswoieiateletate Lc. M. Pry, Burgettstown. 

ara lthers ‘ste merece .W. E. Perham, Niagara. 

Riepaetaraichalere ers -M. N. Clark, Claridge. 

stars! stave verstclete -D. A. Knuppenburg, Lake Carey. 

Sooceadace ..-B. F. Koller, Shrewsbury. 
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LIST OF INSTITUTE LECTURERS FOR 
SON OF 1904-5. 

Barber, Spencer F., Box 104, Harrisburg, Dauphin county. 

Bashore, Dr. Harvey B., West Fairview, Cumberland county. 

Beardslee, R. L., Warrenham, Bradford county. 

Black, W. C., Mercer, Mercer county. 

Bond, M. S., Danville, Montour county. 

Brodhead, C. W., Montrose, Susquehanna county. 

Brubaker, A. L., Hogestown, Cumberland county. 

Burns, J. S., Imperial, R. F. D. No. 1, Allegheny county. 

Butz, Prof. George C., State College, Centre county. 

Campbell, J. T., Hartstown, Crawford county. 

Clark, M. N., Claridge, Westmoreland county. 

Conard, Dr. M. E., Westgrove, Chester county. 

Cooke, Prof. Wells W., No. 1328 Twelfth street, N. W., Washingtcn, Dic 

Cox, John W., New Wilmington, Lawrence county. 

Cure, Z. T., Jermyn, Lackawanna county. 

Detrich, Rev. J. D., West Chester, Chester county, R. F. D. No. 12. 

Drake, W. M. C., Volant, Lawrence county. 

Foight, John G., Export, Westmoreland county. 

Funk, Dr. J. H., Boyertown, Berks county. 

Hall, Horace H., Ellisburg, Potter county. 

Hantz, Prof. J. M., Merrittstown, Fayette county. 

Harlan, Hon. A. D., Wenonah, N. J. 

Harshberger, J. W., Ph. D., Philadelphia. 

Herr, Joel A., Mill Hall, R. F. D., Clinton county. 

Hill, W. F., Chambersburg, Franklin county. 

Hoover, Hon. E. S., Lancaster, Lancaster county. 

Hull, Geo. E., Transfer, R. F. D., Mercer county. 

Johnston, J. B., New Wilmington, Lawrence county. 

Kahler, Hon. A. J., Hughesville, Lycoming county. 

Ledy, J. H., Marion, Franklin county. 

Lehman, Amos B., Fayetteville, Franklin county. 

Lighty, L. W., East Berlin, Adams county. 

McDonald, John T., Delhi, N. Y. 

McDowell, Prof. M. S., State College, Centre county. 

Menges, Prof. Franklin, York, York county. 

Northrop, C. D., Geneva, N. Y. 

Northup, Henry W., Dalton, Lackawanna county. 

Orr, T. E., Beaver, Beaver county. 

Owens, Prof. Wm. G., Lewisburg, Union county. 

Patton, James Y., New Castle, Lawrence county. 

Peachey, J. H., Belleville, Mifflin county. 

Philips, Hon. Thomas J., Atglen, Chester county. 

Schock, O. D., Hamburg, Berks county. 
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Schwarz, Hon. R. F., Analomink, Monroe county. 

Seeds, R. S., Birmingham, Huntingdon county. 

Stout, W. H., Pinegrove, Schuylkill county. 

Stuart, R. R., Callensburg, Clarion county. 

Surface, Prof. H. A., Economic Zoologist, Harrisburg. 

Thayer, Dr. I. A., New Castle, Lawrence county. 

Wagner, F. J., Harrison City, Westmoreland county. 

Wallace, Mrs. Mary A. (“‘Aunt Patience’), Ellwood City, Lawrence county. 

Watts, Prof. R. L., Scalp Level, Cambria county. 

Watts, D. H., Kerrmoor, Clearfield county. 

Waychoff, G. B., Jefferson, Greene county. 

3 STATE OFFICERS. 

List of Officials representing the Department of Agriculture, who 
engage in Institute Work when time from Official Duties will 
permit. 

HON. N. B. CRITCHFIELD, Secretary of Agriculture. 

HON. A. L. MARTIN, Deputy Secretary and Director of Institutes. 

DR. B. H. WARREN, Dairy and Food Commissioner. 

PROF. H. A. SURFACE, Economic Zoologist. 

DR. LEONARD PEARSON, State Veterinarian. 



126 ANNUAL REPORT OF THE Off. Duc, 

PROCEEDINGS OF THE FARMERS’ NORMAL INSTITUTE, 

HELD IN THE COURT HOUSE, BELLEFONTE AND AT STATE 

COLLEGE, PA., OCTOBER 11-14, 1904. 

Bellefonte, Pa., Tuesday, 2.30 P. M., October 11, 1904. 

COL. JOHN A. WOODWARD, Howard, Pa., Chairman. 

The CHAIRMAN: In order that we may know whether we are all 

here or not, the Secretary will call the roll. 

The DEPUTY SECRETARY: We will first call the list of County 

Institute Managers. They will please respond, and the Secretary 

will check the list in order that we may learn of our attendance. 

The following were present: 

COUNTY INSTITUTE MANAGERS. 

County. Name and Place. 

PANG UTI Sere are cre leteiel sietevelavarerarctovers clavstets A. I. Weidner, Arendtsville. 

AMIE STONY: soo oeaicice cate sresieteis nee J. S. Burns, Imperial. 

PATINSEY OWE 2 roe ereisre rele teleneaveveaisiete S. S. Blyholder, Neale. 

1BeiolojRol Varro nono sapobeononoDS S. S. Diehl, Bedford. 

SOL Shea ee arcre sora elcctesetsveievetciereieterintets Howard G. McGowan, Geiger’s Mills. 

SVAN sar tetoretatalaverertioreusie'e oie cieivioreieteters H. L. Harvey, Kipple. 

IS TAGTOLGS vetem.cieisie.cicteleeietcerercisvoriers HK. E. Chubbuck, Rome. 

SUCKS re scteiore oe aie efele oe cecte itvaxetevciere Watson T. Davis, Ivyland. 

ESTILO TS miateicrerersie cleyerate cistauicrerclevostovere W. H. H. Riddle, Butler. 

GAM VIA, Ws ic;cjeorstete tiotisls wieteleaeraialeis H. J. Krumenacker, Carrolltown. 

GenLre Sie cdacet Meciacteiont sarees John A. Woodward, Howard. 

(CIR ia) oe ance ico ueD pococuoar S. X. McClellan, Knox. 

C@learfield’s Gi We sienc vice cioolaniseieiele J. W. Nelson, Shawville. 

GIIMEOMS sie sis-srore cise ove iter eretevsteree Joel A. Herr, Mill Hall. 

Cumberland ensemmacccilelesice ce Rev. T. J. Ferguson, Mechanicsburg. 

MIVCIAWATC, « teelcnicicicte ciel islestentoreierere J. Milton Lutz, Llanerch. 

US aieietet ci cic saver cle eeleroitrecnlereieteversietsiele John B. Werner, St. Marys. 

IEITAG'. —ciesjeisrs oyeiste eis ioteis cs! eveveitore feisiere Archie Billings, Edinboro. 

HAW. LUC me eiereialeicictarcrersiotereleteietel steve J. M. Hantz, Merrittstown. 

Mrankliny ea... sc cieiclersieteele vvelsieve less Cc. B. Hege, Marion. 

ULC OM: jas ferereicvereeretelerererrereteree ...R. M. Kendall, McConnellisburg. 

leh bbaysbay=e Fels Saoseqcoooboc .....Geo. G. Hutchison, Warriors’ Matk. 

IhaVob iho brea Ban Oreo nO ecS ...S. M. McHenry, Indiana. 

DETECT SOM © sc.cciacciclnsten/ereciaccieierere -»W. L. McCracken, Brookville. 

Afehot 2G ls Gloracmnenerocioco cade can, Matthew Rodgers, Mexico. 

Lackawanna: ...cecoesenes ---..FHenry W. Northup, Dalton. 

WGATICASCCT  cteccteie's otcicie.e'e ereteistelec[are W. H. Brosius, Drumore. 
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AWE OT) COs fetes 0 100-.5:ie, 50 fe(ers, svieletarerve Samuel McCreary, Volant. 

IL(B NFO SoboadGsETonOoOdomoO0OOn P. S. Fenstemaker, Allentown, 

ILINABTENE. oosgorseocoooagod ob O0dG J. EK. Hildebrandt, Dallas. 

PEC OTVUTT 255) wes sye'ois! «ii ele ole tejoisteleverstolore A. J. Kahler, Hughesville. 

VUES TAO eyo tatde  cuvoteje/aiarefetetauslonercte's L. W. Howden, Coryville. 

VIET: COT ere satasei sicievcis viele ol sievolelersieKerare W. C. Black, Mercer. 

WIM Bogagcoeo50000 00000000000 M. M. Naginey, Milroy. 

VIGNE OC su veveycielclsia cts 0) seMeie\cisjarciaelolers Randall Bisbing, Hast Stroudsburg. 

MUOMUS OGG Gosdndnocodsop cone Jason Sexton, North Wales. 

IVI OTNE OMI. ye. scis sieve sis s os ete elereie cate C. A. Wagner, Ottawa. 

INOE GHAI LOM es civic inis rele eleisieiseiels Wm F. Beck, Nazareth. 

EAE NTSVe Mc: cieictelerehajese iets seleis,tcrehe/alisiei sleeve A. T. Holman Millerstown. 

IPUIRG, oo seca a6 GSO OaD ECBO OceOeDG J. H. VanEtten, Milford. 

OEE ET ai sclerercueicrectaictevevelvieve sis sucveisie « Horace H. Hall, Ellisburg. 

SCHMID Gicversis, torersielsievatere: sieleteisce W. H. Stout, Pinegrove. 

SPV OTN alee cial sleveve.d cis @ als.o-aie’eetne Charles Miller, Salem. 

SUNT WU IN | ois cic ioe tinsclare occas eieereie.ele J. K. Bird, Dushore. 

DSUSGUEHAMM A (ye ciisivietsleyer sel </e\clele Dr. E. E. Tower, Hop Bottom. 

MUTANT Va ere ears eelsrsiecavese.e c @leterpevsie'e J. Newton Glover, Vicksburg. 

WITTE OR Cicvecvretclaslers siseve jams W. A. Crawford, Cooperstown. 

WWVGEUTT EVD, clots ioral se’ cteve sie. 1s) oiel.sve eisieliene George A. Woodside, Sugargrove. 

WV FEU ING Se aseye erctors terel ctels oisistccci'svacctesvere W. HEH. Perham, Niagara. 

WViESUMOTECLANIGs? 2... sisi clic seveclere M. N. Clark, Claridge. 

WV AY OUND NTN 27 ee rare poleitevars foto everese.o crarate’ ciate D. A. Knuppenburg, Lake Carey. 
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The Deputy Secretary then called the roll of Institute Lecturers 

for the season of 1904-5, with the following result: 

INSTITUTE LECTURERS FOR SEASON OF 1904-5. 

Beardslee, R. L., Warrenham. 

Black, W. C., Mercer. 

Bond, M. S., Danville. 

Brodhead, C. W., Montrose. 

Brubaker, A. L., Hogestown. 

Burns, J. S:, Imperial, RK. h:. D: No, 1: 

Butz, Prof. George C., State College. 

Campbell, J. T., Hartstown. 

Clark, M. N., Claridge. 

Cooke, Prof. Wells W., No. 1328 Twelfth street, N. W., Washington, D. C. 

Cox, John W., New Wilmington. 

Cure, Z. T., Jermyn. 

Drake, W. Mer aVOlants 

Funk, Dr. J. H., Boyertown. 

Hall, Horace H., Ellisburg. 

Hantz, Prof. J. M., Merrittstown. 

Harlan, Hon. A. D., Wenonah, N. J. 

Herr, Joel A., Mill Hall. 

Hill, W. F., Chambersburg. 

Hoover, Hon. E. S., Lancaster. 

Hull, Geo. E., Transfer. 

Johnston, J. B., New Wilmington. 

Kahler, Hon. A. J., Hughesville. 

Lehman, Amos B., Fayetteville. 
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Lighty, L. W., East Berlin. 

McDonald, John T., Delhi, N. Y. 

McDowell, Prof. M. S., State College. 

Menges, Prof. Franklin, York. 

Northup, Henry W., Dalton. 

Owens, Prof. Wm. G., Lewisburg. 

Patton, James Y., New Castle. 

Peachey, J. H., Belleville. 

Philips, Hon. Thomas J., Atglen. 

Schwarz, Hon. R. F., Analomink. 

Seeds, R. S., Birmingham. 

Stout, W. H., Pinegrove. 

Stuart, R. R., Callensburg. 

Surface, Prof. H. A., Economic Zoologist, Harrisburg. 

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

Wagner, F. J., Harrison City. 

Wallace, Mrs. Mary A., Ellwood City. 

Watts, Prof. R. L., Scalp Level. 

Watts, D. H., Kerrmoor. 

Waychoff, G. B., Jefferson. 

RESERVE LIST FOR SPECIAL INSTITUTE WORK. 

Armsby, Dr. H. P., State College. 

Frear, Dr. Wm., State College. 

Riddle, W. H. H., Butler. 

Sexton, Hon. Jason, North Wales. 

Waltz, Samuel W. H., Williamsport. 

Woods, Rev. D. L., Bee Specialist, Muncy. 

STATE OFFICERS. 

Iist of Officials representing the Department of Agriculture, who 
engage im Institute Work when time from Oficial Duties will 
permit. 

HON. N. B. CRITCHFIELD, Secretary of Agriculture. 

HON. A. L. MARTIN, Deputy Secretary and Director of Institutes. 

DR. B. H. WARREN, Dairy and Food Commissioner. 

PROF. H. A. SURFACE, Economic Zoologist. 

DR. LEONARD PEARSON, State Veterinarian. 

The DEPUTY SECRETARY: There are a number of persons pres- 

ent whose names do not appear on either of these lists. It is proper 

to state thet visitors and delegates are welcome and it is our de- 

sire that their names be registered. They are welcome, not only in 

our meetings, but are invited to take part in the discussions and de- 

liberations. Some few of the county chairmen and others, by rea- 

son of sickness and other conditions, have been detained, but other 

persons are here to represent them, and we desire that they take 

their place as members of the organization, and those present whose 

names have not been called, please raise your hands so that we may 

get the list correctly recorded. 
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The following were present: 

Name. Place. 

eee Nome AEA DUS I rexeiayciolotatecieialesicteroraci sta ie’<tevsrseleis elole oiersinieteieie'siercterele Bradley Junction. 

PETTY ELD) PV OTY So). care ceseiclovare Otero orale aio vereloie dl oveieis) os recexereroleie eyeiete clare tonne Callensburg. 

Meyers AV VIEII LES 5.0 octere Cistorerajeve ev arere a) siateie felsleleloien cine ele o sioyevauets -aleyeraro stove Jefferson. 

PACE CO OTTICI isda sversvers eyotcie icc sisva sieve steretovel dese icles aiats'ele\eieve! /s sletelen ColumbiaCross Roads. 

SVP es Pd UD a asi asa stain ayslere aiaraleievelave ole oe a laieiele sidicielalels etointe se ae olsielee ne Karns. 

SVIUSEIDEOAED = SIVITILOT: 7 wcicloveratctacs: die roateverchoweerctoreeleie oiavuieloveis tei nem erenlelersieveee Guys Mills. 

COM WENGE! 5 osieic cieetewes aunts o eerwlons cio eee oie ae eras cee St. Marys. 

By SE ame AY OW, 55, .ave 0 cola leysiolle sia ase: Declare Sleroveleiels areteieielsie Gieelee eic-eioaeiejooe Raccoon. 

Meo ESE CUVIGT 5) le) ciarsrs Sc arasciesaisinisiale siete e) e raver Sider es etoke oie etelareleiseera iste Millerstown. 

ELT ACER SC AIN AIS oe acre, itatets ayers oie ste Ghar rove cicero nies a ee oe ets Factoryville. 

ET SERV EA. CrAWLOTG» Saisninc es decisis sie eraeis 6 ole Beiet ane cerca Cooperstown. 

MEPS r eT eT UM CNACK OI. ciaicslas cl tsielefois ois opaleloionie oct einisie eateieieiolanee Carrolltown. 

1 Bihyid B49] S45. 010 (2) CAS BOGE OEIC STA IARI eID CoN RAS SE AME SEE eae rete! Carrolltown. 

EFA OL EN CY: cle mai svcvelaleccle'e slelmsals eel ollnte ieicieleiePslaveve erence wicieorsre winae Bellefonte. 

Pe) EVAL INA TIE © 5. ariaie oc tiocloevew eine css SO Pcs owns lanes oeieine Pittsburg. 

TMS EL VLE 1. cscs svasavetslaicict) vie) © =0.6 vs Srerelonele carota. ois tareuova elore ove eevee te rseoe Pittsburg. 

EZEO Lm oriGrs, DS ONNSOMs Pra:derctes= else eros ale osers clan clea aearetinekwote New York City. 

LTS PATI IOI stevia arcieciciseerclere eo eereistnidie., nee nee toes atelier Hughesville. 

Winepe PEL A OW Cll ey ieyce cia cicieteies Soatioe ie kcroctn a oe con aree eee: Ivyland. 

NEES rd ee EON MsUEZ = Waz.ccreccesistowion een ea nie comics Gila ctoe nie Jota Llanerch. 

IVER: Spee Mse Hae ES CLL 375, ncc0s'a:e osaiciele eo wYetaie. ate nie raisieiae me Nelale male nud ae a hae Milroy. 

2 GPS DEST Deal Sf Weg fa ay ait cP a rN ee Sel PR Oh Bellefonte. 

NES OW og lan MCCTACKEN Sty. ers.ce cis ostoorice incense tee eee Brookville. 

Myler Some Ars eiless SIME ETT, a: aicvassrase’s eves ore otsie a svete aieceda Sie iaaiere arciala ns oete noon Harrisburg. 

Aylin: semis oN pet CLATIC Ek wsatats. Sas yok eine eae sere See eT Claridge. 

AVES EMO OCCU ore aa. Salsa) alatiaicierle neat cites cine on cee oes Birmingham. 

Mis eeloe PA SUP EACES) hccle ize) reicchecceee lace ecctehtisonten mee woke State College. 

The CHAIRMAN: Those who know Bellefonte will know that it is 

equipped for almost anything that may come up with men or women, 

and when we were called on to look about for somebody to make 

the address of welcome, our attention was directed very naturally to 

our most distinguished and best known citizen, General James A. 

Beaver, distinguished by having three honorable titles, General, 

Governor and Judge, and he agreed to take the place and deliver the 

address; but a sad accident befell him shortly after, and while he 

has, in a great degree, recovered from that, as you will all be glad 

to know, he has not recovered sufficiently to get here and perform 

that duty. A night ride from Philadelphia, which would be nec- 

essary, is not deemed prudent for him in the present state of his 

health. I deem it due to General Beaver, the Department of Agri- 

culture and the citizens of Bellefonte, to make that statement; and 

then of course we turn to another. We have one with us who is 

as representative a farmer as is General Beaver, and as representa- 

tive a man in a great many directions. The fact that he is president 

of the biggest bank in town, I know will not affect him disastrously 

in your opinion. I take great pleasure in presenting to you Colonel 

9—T—1904 



130 ANNUAL KEPORT OF THE ort. Duc. 

James P. Coburn, who is known favorably throughout the State, and 

who will now deliver the address of welcome. 

ADDRESS OF WELCOME, 

By COL. JAMES P. COBURN, Bellefonte, Pa. 

Mr. Chairman, Ladies and Gentlemen of the State Board of Agri- 

culture and Farmers’ Normal Institute of Pennsylvania: It is an 

unexpected pleasure to meet you here to-day. I am not in training 

as a speaker, but I know something about farming. I feel that you, 

in coming here, appreciate fully the fact that the name of the lo- 

cality is suggestive of its surroundings. 

Like Boston, known as the “Hub” in New England, so is Bellefonte, 

Centre county, known as the “Hub” in Pennsylvania. You are here 

to-day, gentlemen, within the influence of an institution in which 

you are interested as well as every citizen in the Commonwealth, 

in the fact that it is to-day and will be in the future the greatest 

institution in the State. The work already done is being felt by our 

people in every corner of this county and of this neighborhood and 

of these surrounding counties. To-day we have 700 or more boys 

in school who will go forth armed with knowledge calculated to 

elevate your profession and mine; calculated to carry forward in an 

advanced stage the scientific qualifications necessary to make a 

country great, trained by great teachers schooled in their art and 

appliances; teachers under the leadership of such a man as Atherton, 

who is efficient from the ground floor up; teachers with knowledge 

that brings the lightning from the skies and carries thought through 

the air. 

These sciences and arts are being taught to your sons and your 

daughters who come from all over the great and noble State to which 

we belong. This work that is being carried forward, my friends, will 

elevate every man, woman and child within the influence of this in- 

stitution and in this Commonwealth, not only in enabling them to 

labor more intelligently throngh its educating and liberalizing in- 

fluences, but by broadening and strengthening their minds through 

the processes of scientific thought and scientific application. 

This work will go forward and the business that you pursue to- 

day will become as much a profession, and it is now among those 

who are trained and disciplined in it, as that of the lawyer or the doc- 

tor or the banker or the machinist, or any other man who has fol- 

lewed a line of thought in one direction until he has got the plums 
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that tickle the palate. This, gentlemen, is what we have here, and 

as we have it here, and you represent a branch of that institution, we 

welcome you to our midst. You will always be welcome here. We 

want men in sympathy with the institution who propose to carry 

forward and elevate the men, women and children of this Com- 

monwealth. The work of 700 intelligent and trained men in scien- 

tific lines in any branch, scattered across this broad Continent or 

over this Commonwealth, is bound to make its mark. Every young 

man who graduates with honor from that institution will be felt as 

an uplifting force in the State, and to-day there are more demands 

for our graduates than there are men to fill them. This indicates a 

glorious future for us, and a glorious future for you. 

I know from my own experience, although I am not a farmer, but 

I have managed a great many farms, I have collected a great many 

rents, I have had a great deal to do with a great many tenants, and 

I have never had a quarrel with one, and I have never had one that 

failed on any place where I directed him—I do not say this boast- 

ingly, but I say that with clean-cut, honorable management, your 

business is as honorable as that of anybody else, and in the hands 

of men who are qualified, and know what should be known regard- 

ing men in your position and in your toilsome daily struggles for 

life there should be no trouble, but every man will be your friend 

and you will be the friend of every one of these men. 

One great trouble among farmers is that the landlords, as a rule, 

are exorbitant; they make hard lines for their people. I always say, 

if my tenant lives well, I live well. I would rather see my tenant live, 

well; for if he gets along well, he will be better satisfied and have 

more incentive to do his part. If he gets ina hole, my rule has been, 

to pull him out. I have one tenant to-day on a property where his 

father had been a tenant under me for almost fifty years, and his 

wife took the place after him, and he is there to-day, and has as fine 

a farm as one could wish, and made it on that property. His brother 

graduated from one of our finest colleges in the State last year. 

They talk about the trouble in getting labor on the farm. What do 

you think I saw there? I saw those boys and their cousins, and they 

were all on that farm, cutting grain, reaping, mowing, binding and 

following the reaper. That is the kind of influence you want, and 

you must get that through your schools; you must get that through 

your influence in the home; must get that by teaching your children 

that it requires scientific knoweldge, a superior knowledge of soils 

and how to cultivate them, when and how to sow; and whenever 

you teach that you will go on and find out that there are higher and 

better rewards for your children on the farm than have ever been 

secured. I did not intend to say as much as this, but I have tried 

to discharge the duty imposed upon me as well as IT could off-hand. 
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and in closing, I want to say to you all that you are engaged in one 

of the most important and honorable callings that any man can pur- 

sue, and I know that if you will study the problems of the farm, 

bring enthusiasm to your work, and stick to your business, you will 

prosper. 

The CHAIRMAN: The address of welcome will be responded to 

by the Deputy Secretary and Director of Institutes, the Hon. A. L. 

Martin. 

The following response was made: 

RESPONSE TO ADDRESS OF WELCOME. 

By Hon. A. L. MARTIN, Deputy Secretary and Director of Farmers’ Institutes. 

Mr. Chairman and Friends: It would seem only to remain for me to 

express for you our hearty appreciation of this very cordial wel- 

come and wholesome address to which we have listened. Indeed, I 

felt assured before coming to this historic city and county that the 

latch-string was out and we would be welcome, and this double as- 

surance and welcome, I am quite certain will make every member of 

this Institute feel at home. Indeed, we are at home anywhere in 

Pennsylvania, because we control the greatest forces which the 

Almighty has ever set in action; and why ought we not to be at home 

anywhere in the State, and especially is this true in this center of the 

State, the center in more ways than one. We older people in this 

audience, need but to look back a little, and remember that this 

county of Centre has been the home of more Governors than any 

county within the bounds of the State. We go back previous to 

1860, half a century, if you please; now fam a pretty young man, but 

I can remember for half a century in the past. Up here in Howard 

there lived a Governor of the State of Pennsylvania on the farm now 

occupied by our worthy Chairman; indeed, he happened to marry one 

of that family, and is living on that historic farm—Goy. Packer— 

so that before 1860 this county gave to the State an honored Gover- 

nor. Then just following that the war times came on, and I do not 

need to mention the name of our great war governor to you—Andrew 

Gregg Curtin—elected to direct the affairs of this great State during 

that trying period. z 

We older men have not forgotten those days. We remember that 

warm-hearted, earnest, energetic man. His home was in this city: 

his family and kindred still live here. Then after him, as the next 
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Governor, came the gentleman who is placed upon our program for 

this address of welcome, the soldier, the General, I should say, the 
Governor and the Jurist, three in one, bearing a trinity of honors. 

Still later, to honor the county and honor the State, and honor the 

Nation, came another, and the last that I shall name of these hon- 

ored governors, Daniel Hartman Hastings, recently deceased, the 

ciear-headed, brilliant Hastings. So I say, we of Pennsylvania ought 

to feel honored to meet in Centre county because it is and was the 

home of so many great and good men. 

There is another reason why we ought to feel at home here in Cen- 

tre county; this was referred to in the address of welcome. Here 

in this county is established and has been organized for many years, 

the School of Agriculture, treating and giving lessons upon the great 

problems with which you and I have to deal with upon our farms all 

over this great State. This School of Agriculture affords you and 

I and our families, so far as we can improve it, the opportunity of 

attaining a knowledge of the greatest benefit to our occupation. My 

fellow-farmers, have you ever stopped to think just what botany 

and chemistry and a knowledge of these scientific questions as they 

have been developed within the last ten or twelve years, has done 

for agriculture? How little we knew fifteen years ago of this soil 

we cultivate! We regarded it as almost dead, inert matter. Chem- 

istry has taught us that it is alive, living, moving matter; it deals 

with the principles of plant life and animal life, and all vegetation. 

The question of bacteria and questions of all these things relative 

to the soil, chemistry has developed for the farmer. These schools 

have developed them, and we must draw from them the knowledge 

we require which it would be impossible for the farmer out on his 

farm pursuing his labors there, to acquire from any other source; 

hence we are at home here in Centre county, because we are pushed 

right up against that great school that is doing more and will do 

more for the farmer than any other school that we are likely to have, 

unless the day should come that in these country schools out all 

over Pennsylvania there should be established a system of teaching 

the elements and principles of agriculture to our little boys and 

girls, thus laying the foundation for this broader culture and develop- 

ment to be obtained at this College of Agriculture. 

Now, my friends, it is not fitting that I should continue this talk. 

We have assembled for a very important purpose and upon your 

shoulders and mine rest a responsibility, an obligation to duty. The 

State government has established within our bounds a Department 

of Agriculture. It has placed within that Department a Division 

of Farmers’ Institutes, and because of that act we are assembled to- 

day to devote a week to the study of the great problems associated 

with agriculture; and when I say agriculture, I mean every division 



134 ANNUAL REPORT OF THE Off: Doc. 

and department of it embracing the soil, the vegetable, the fruit, 

the animal and all the material things with which we have to deal, 

and handle upon these farms of ours. 

The program is in your hands. You have no doubt studied it some- 

what and our intention is to carry it out just as far as circumstances 

will permit. It is intended that we shall all become one school, 

studying these questions in order that, in about six weeks, when as 

institute instructors we go up and down the valleys and through the 

_ counties of the great Commonwealth of Pennsylvania, our voices will 

be as the voice of one man, proclaiming the lessons which experience 

and science and practice have revealed to us are true and good, and 

thus holding up the standard of agriculture and making it not only 

as honored as any other occupation, but making it, as by right it 

should be, the most honored of all occupations, because those en- 

gaged in it have the best equipped minds, the best equipped physical 

conditions; they breathe the pure air of heaven and turn their faces 

to every wind that blows, and every condition that meets them, as 

men equipped to carry on this great occupation to the finishing 

point; and after all we shall have done, my friends, we will only have 

begun to delve a little into the mysteries of these great laws with 

which we have to do. My friends, these laws are as high as the 

Heaven above us; they are as deep as the fathoms of the earth be- 

neath us, because they have been planted by a Divine Mind, and we 

are called to bring these laws into submission, and have dominion 

over them. This gives us only a slight conception of the work we 

have in hand this week, and without a continuation of these remarks, 

which are intended to be expressive of the gratitude we feel as a 

Department of Agriculture to the men and women who have taken 

up this work throughout the State, I must hasten to a conclusion. 

Your presence here to-day in such numbers manifests the lively in- 

terest you have in the great work, and so, without further remarks, 

we shall at once proceed to enter upon the program. Our intention 

is to hold the day meetings as far as possible at State College. An- 

nouncement will be made of the time at which the train leaves for 

and returns from State College. 

We have prepared tablets and pencils, and we know we shall not 

be disappointed in this, that all lecturers and county chairmen, as 

far as possible, will go into these classes and note the points and the 

facts in the lessons. You know our memories are just a little 

treacherous sometimes, and in that way you can carry home the in- 

formation that we are here to obtain, so that when you go to work 

in the different counties with your assignments, whatever of import- 

ance is taught here, you will have that not only in your minds, but 

have the written record to refer to; hence these tablets will be dis- 

tributed so that von may take notes. We have question blanks 
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here, and Mr. Hull, of Mercer county, Mr. Crawford, of Venango, and 

Mr. Northup, of Lackawanna, will have charge of the Question Box. 

These gentlemen will take charge of the blanks and will distribute 

them during the sessions. 

I thank you, gentlemen, for the opportunity to make this response 

and for your presence in such numbers at this time. 

The CHAIRMAN: The audience cannot regret more than I do that 

I am unable to intreduce Dr. Frear at this time. He is detained by 

his duties in a distant part of the State, and has been unable to 

reach here. He has promised that he will be with us to-morrow 

morning at the session in State College, therefore, we will have to 

pass the Doctor’s name and the subject, and will introduce to you 

Prof, M. S. McDowell, of the State College, who will address us 

upon “Commercial Fertilizers.” 

H. H. Hall, of Potter county, at the suggestion of Secretary 

Critchfield, sang a song; he said his subject was agriculture, but 

with more precise description, it might have been called ‘Maria 

Shelling the Green Peas.” 

PROF. McDOWELL: Mr. Chairman: I regret quite as much as 

yourself that Dr. Frear is not able to be present, because I would 

much rather he should break the ice, if I may use the term, than 

myself. In opening the discussion, I desire to say that so far as my 

own remarks are concerned, much of the material that you may get, 

probably many of you have heard from me before. There are cer- 

tain fundamental facts that it is necessary to emphasize and bring 

out in order to lead up to a better understanding of one or two fur- 

thé@r points which I may try to speak of. 

Prof. McDowell then read the following paper: 

COMMERCIAL FERTILIZERS. 

By ProF. M. 8. MCDOWELL, State College, Pa. 

The use of commercial fertilizers as well as the development of 

the entire field of agricultural chemistry, has been a matter of en- 

tirely modern growth. The development which has taken place in 

this field of scientific research has occurred within the last fifty 

years. The investigations and conclusions of the noted German 

chemist, Justus von Liebig, furnished the foundation upon which the 

present superstructure of our knowledge has been reared. The 
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records show that bones and phosphatic marls were used centuries 

ago to produce better crops, but they were used without knowledge 

of their action, but simply as a result of accident or observation. 

The present theory of the relation of plants and plant food has made 

it possible to place this question of fertilization upon a more ra- 

tional basis. The principle facts upon which our knowledge of the 

whole field of agricultural chemistry is based are briefly stated 

about as follows: Chemistry is that branch of natural science which 

treats of the composition of matter and the changes which occur as 

a result of alteration of the molecules. Chemistry recognizes seventy 

some different elements. A chemical element is any substance 

which can not by any known means be separated into two or more 

different kinds of matter. Of the total number of elements known 

to chemistry, however, only fourteen are required for the production 

of plants. These fourteen are carbon, hydrogen, oxygen, nitrogen, 

potassium, phosphorus, calcium, iron, sulphur, magnesium, chlorin, 

sodium, silicon and manganese. We are already familiar with the 

fact that as far as the supply of these materials for use of the plant 

is concerned, eleven of them are always present in suitable condi- 

tion. The three which are often found to be deficient are nitrogen, 

phosphorus and potassium, or as we are more familiar with them— 

nitrogen, phosphoric acid and potash. In the present discussion we 

will include only one of these fertilizing elements—phosphoric acid— 

discuss its sources, forms and some phases of its uses. Phosphoric 

acid, or rather the element phosphorus—is not only essential to plant 

growth but the functions it performs in the plant are quite varied. 

Phosphorus is found in large quantities in yeast cells, in the form- 

ing seeds, in the muscles of animals, and in all cases where special 

demand for chemical activity is made. It is in the seed especidlly 

that the influence of fertilization with phosphoric acid is most ap- 

parent. Phosphoric acid is generally found combined with lime, 

forming calcium phosphate or so-called bone phosphate of lime. It 

is found in large quantities in several minerals and constitutes about 

85 per cent. of the ash of bones. The chief raw materials which fur- 

nish it for the manufacture of commercial fertilizers are bone, bone 

black, phosphatic guanos, basic slag and rock phosphates. Bones 

consist of two different kinds of material in addition to water. The 

larger part consists of phosphate of lime, the other portion being 

ossein or gelatine and fat. As bones come into the market for use 

as fertilizers they vary greatly in composition according to the man- 

ner in which they have been treated. Raw bone refers to bones 

which have been ground in the raw state without previous treat- 

ment. Raw bone contains 4.5 per cent. nitrogen and about 25 per 

cent. phosphoric acid. They contain in this condition considerable 

fat which is objectionable as it increases the difficulty of grinding, 
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and in addition to this greatly retards the decomposition of the bone 

in the soil. Raw bone is usually treated under pressure with steam 

to effect the removal of the ossein or nitrogenous material and fat. 

While the ossein contains nitrogen and its removal thus diminishes 

the amount of nitrogen in the bone, the gelatinous material is more 

valuable for the making of gelatine and glue. The fat is utilized 

for making soap. Steamed bone contains from 28 to 30 per cent. of 

phosphoric acid and about 2 per cent. of nitrogen. Its composition 

will of course vary with the extent of steaming. The greater the 

amount of gelatinous material removed the less nitrogen and more 

phosphoric acid it will contain and vice versa. Bone ash is the name 

applied to bones which have been burned in the open air. Bone black, 

more often spoken of as animal charcoal, represents bones which 

have been charred in vessels from which the air has been excluded. 

The moisture fat and nitrogenous materials are thus driven off, the 

residue consisting chiefly of insoluble tri-calcium phosphate and 

charcoal. The presence of the latter renders the phosphoric acid 

quite unavoidable and although bone black contains ordinarily over 

thirty per cent. of phosphoric acid, it is not valuable in this form as 

a fertilizer. 

Dissolved bone black is made from bone black by treatment with 
sulphuric acid in the same manner that dissolved rock is manufac- 

tured from rock phosphate and contains from 15 to 17 per cent. of 

available phosphoric acid. 

Guanos: The natural guanos consist chiefly of the deposits of sea 

fowls deposited in rainless regions. Chief among these may be men- 

tioned Peruvian Guano. It is to the nitrogen compounds that guanos 

of this class owe their chief value, although the phosphoric acid 

they contain, 12 to 15 pér cent., is also of very considerable value. 

The supply of nitrogenous guano is practically exhausted so that 

what appears on the market under this name now is mostly of an in- 

ferior quality or is what is known as Rectified Guano. 

Phosphatic Guano: There are certain islands in the Pacific Ocean 
and elsewhere exposed to abundant rains where the dung of sea 

fowls has accumulated under such conditions that all the readily 

soluble matter has been washed away, phosphate of lime remaining. 

The supply of the best of these phosphate guanos has, however, also 

been practically exhausted. 

Rectited Phosphate, is the name used to designate some of the in- 
ferior forms of guano which have been treated with sulphic acid to 

render the phosphates soluble and have had nitrogen added in the 

form of sulphate of ammonia. 

Basic Slag: Odorless phosphate or slag phosphate are names com- 

monly applied to this material. It is a by-product from the manu- 

facture of iron and steel by a process invented by Jacob Reese, of 

10 
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Pennsylvania. The phosphoric acid is present as tetra-calcium phos- 

plate and is insoluble in water and only partially soluble in ammonia 

citrate. When applied to the soil, however, it seems to have a fav- 

orable effect and is used, especially in Germany, to quite an extent 

as a fertilizer. It has not been used to a great extent in this country, 

but in many instances has shown good results. The ordinary 

methods of fertilizer analysis show it to contain from 15 to 20 per 

cent. of phosphoric acid, 5 or 6 of which are soluble in ammonia 

citrate. 

Phosphate Rock: The deposits of phosphate of lime found in South 
Carolina, Florida and Tennessee, are the chief sources of phosphates 

for fertilizer manufacturing purposes. South Carolina phosphate 

was discovered in 1844, but the first artificial fertilizing material was 

not prepared from this source until about 1868. These phosphates 

occur or are known under two separate heads, as Land Rock and 

River Rock, depending upon the location in which they are found. 

They vary somewhat in their physical properties, but their chemical 

composition is about the same. The land rock is somewhat lighter in 

color—yellow or gray—and occur in nodules. These nodules are 

easily broken, and ground to a fine powder, they constitute so-called 

“floats.” While the term, rock, is applied to them and while they 

resemble rock in most particulars, they are the result of deposits of 

land and marine animals. South Carolina rock contains from 25 to 

28 per cent. of phosphoric acid. 
Florida Phosphate; These deposits were discovered in 1881; but 

it was not until 1888, that their presence was generally known and 

that shipments were made from this field. The composition of the 

Florida phosphates is not greatly different from those of South Caro- 

lina. They contain more iron and alumina phosphate, and run smal- 

ler in size, hence they are often designated as pebble phosphate. 

There are both land and river deposits of these pebble phosphates 

as well as land rock deposits. 

Tennessee Phosphate: In 1894, phosphate deposits were discovered 

in Tennessee, and these are being used to a considerable extent to- 

day. In case of these deposits, they are not found in pebble, nodule 

or boulder form as in South Carolina and Florida, but occur in veins 

and pockets. Their composition is also somewhat variable. 

Apatite is a form of phosphate of lime found in New York State 

and in Canada. From the fact, however, that it is very hard and, 

therefore, difficult to grind; it is not used for manufacturing pur- 

poses except to a very limited extent. It sometimes contains as 

high as 40 per cent. of phosphoric acid. 

Coprolites and Phosphorites, sometimes spoken of as sources of 
phosphoric acid, are found in Europe, but are not used in this coun- 

try. 
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PHOSPHORUS. 

The element, phosphorus, does not occur in the free state, but is 

found associated with other elements in the form of phosphates. 

Phosphoric acid is made up of the elements, phosphorus, oxygen and 

hydrogen. Free phosphoric acid does not occur in nature, but when 

the hydrogen of this acid is replaced by a base, as for instance, with 

lime, iron or alumina, we have a lime, iron or alumina phosphate. 

The raw materials, which furnish phosphorus for commercial fer- 

tilizers, contain it usually in the form of phosphate of lime or tri- 

calcium phosphate. In this condition the phosphate is insoluble in 

water and in the slightly acid soil water. That is to say, they are 

not in a condition in which they will be of immediate use to grow- 

ing crops. 

Liebig, reference to whom has already been made, was the first 

to suggest the treatment of calcium phosphates with sulphuric acid 

in order to render the latter easily soluble in water. This was about 

1840, and the manufacture of artificial fertilizers dates from about 

this time. The phosphoric acid is present in bones in South Caro- 

lina, Florida and Tennessee rock in the same form, that is, as tri-cal- 

cium phosphate, 168 parts lime being united with 144 parts of phos- 

phoric acid to form 310 paris of phosphate of lime, or as manufactur- 

ers sometimes speak of it, bone phosphate of lime. Now, when these 

insoluble phosphates are treated with sulphuric acid, a change is 

brought about in the relation of these elements to each other. The 

sulphuric acid unites with a part of the lime to form sulphate of lime 

or gypsum. The remainder of the lime and phosphoric acid unites 

with water to form one lime calcium phosphate. This reaction may 

be represented by the following formula: Ca* (Po‘)? + 2H? Sot= 

an O77 Cad He: (Po7)2 
312 parts tri-calcium phosphate + 196 parts sulphuric acid—=272 

parts gypsum + 236 parts mono-calcium phosphate. 

This mono-calcium phosphate, or one lime phosphate, is the so- 

called soluble phosphoric acid of the trade. 

Perfect reaction, however, seldom occurs. Less sulphuric acid is 

used than would be required to convert all the phosphoric acid into 

soluble phosphate. Reaction takes place in part as above and in 

part as follows: 

Ca: (Po*)? + H» So:=Cas o¢ + Ca? H? (Po)? 
312 parts + 98 parts—=186 parts + 274 parts. 

This last product is di-calcium phosphate or the so-called reverted 

phosphate acid. In addition to this, a small part of the original 

lime phosphate usually remains unacted upon, forming the insolu- 

ble phosphoric of the manufactured product. The manufacture of 



140 ANNUAL REPORT OF THE Off. Doc. 

dissolved bone, dissolved bone black and dissolved rock is dependent 

upon the same reactions. The advantage occurring from this treat- 

ment is the bringing of the phosphoric acid into a readily available 

condition so that it can be immediately used by the plant when ap- 

plied to the soil. So far as its use by the plant is concerned, the re- 

verted form is as available as that which is soluble in water, the 

only advantage of the latter being the even and uniform distribution 

in the soil and the fineness of subdivision. When we come to con- 

sider the proper and most economical use of the phosphates, there are 

many conditions which must be taken into consideration. It is a 

well established fact that plants absorb material from the soil in 

solution. The natural supposition would, therefore, be that the phos- 

phoric acid should be applied in a readily soluble form, and there 

are a great many cases where this is correct. A young plant 

just starting its root system might utilize to good advantage phos- 

phoric acid in a soluble form. It would be enabled to get a strong 

healthy start and in the end work up the natural plant food material 

in the soil to better advantage. Not only this, the object to be at- 

tained must be considered. The trucker aims at quick returns and 

must be guided by different considerations than one engaged in some 

other line of farming. 

For the present, however, we will confine ourselves to a considera- 

tion of the use of insoluble phosphoric acid, citing some of the con- 

clusions arrived at by those who have conducted experiments in this 

particular field. In considering the advisability of using insoluble 

phosphates, the various conditions affecting its availability should 

be taken into consideration. The character and composition of the 

soil, the amount of organic matter in the soil, the kind of 

plants to be grown, the source and general character of 

the phosphate itself are factors bearing upon this point. The 

amount of organic matter or humus in the soil will materially 

affect the degree to which these insoluble phosphates can be utilized. 

In the rotting of vegetable matter or manure in the soil, carbon 

dioxide is produced in large quantities. This forms a weak acid with 

water and is capable of considerable dissolving action. Not only 

this but in the process of decay certain organic acids are formed, 

which have a direct dissolving effect upon insoluble phosphates in 

exactly the same manner, though not to the same extent, as the sul- 

phuric acid which is used in connection with the manufacture of the 

super-phosphates from rock phosphate. It is true that certain plants 

have greater power for working up insoluble plant food material than 

other plants. Different classes of plants vary widely in their ability 

to dissolve mineral plant food. In general, it may be said, that the 

cereals and grass possess limited power in this direction, the legu- 

minous plants to a considerably increased degree and root crops, 
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especially turnips, quite readily. The source and general character 

of the phosphates themselves will influence the degree of their availa- 

bility, while the phosphoric acid, as has already been noted, is pre- 

sent in bone and in phosphate rock in the same condition—that is as 

tri-calcium phosphate, or, as we say, in an insoluble form, the phos- 

phoric acid of bone is much more easily available than that of the 

rock. This is due to the fact that in the bone the phosphate is as- 

sociated with more or less organic matter, the decaying of which aids 

very materially in accomplishing the solubility of the phosphoric 

acid of the bone. In the rock the phosphates are associated almost 

entirely with mineral matter there being nothing present to aid de- 

composition. The degree of fineness will also affect its availability. 

The Rhode Island Experiment Station gives in their report of 

1897, partial results of an experiment designed, if possible, to as- 

certain the most economical form in which to apply phosphoric acid. 

All the plots in the experiment received like amounts of potash and 

nitrogen and the same money value of phosphoric acid in its various 

forms with the exception of two check plots which, of course, re- 

ceived no phosphoric acid. The plots were seeded to grass in 1895. 

The insoluble phosphates—fine ground bone, slag, phosphate and 

floats—were applied as a full ration at that time and each spring 

for three years each received a one-third dressing of nitrate of soda 

and potash and also a one-third ration of soluble phosphates. 

By a full ration, is meant at the rate of 600 pounds per acre of dis- 

solved bone black and as many pounds of the other forms of phos- 
phate as the cost of that would purchase. Application was made in 

this way on the assumption that the insoluble phosphates, being 

much less available, would remain in the soil through the period of 

three years while the soluble, more readily available material, should 

be supplied from year to year as required. At the end of three years 

all the plots would have then received a like money value of fertili- 

zer. At the time this report was made the last one-third of the 

ration of soluble phosphates had not yet been applied so that the 

soluble and insoluble forms of phosphoric acid were not on the same 

basis, but the summary given of the results at that time was that 

“the three insoluble phosphates, fine ground bone, floats and slag 

maintained the lead and that while there was one more dressing of 

soluble phosphates to be given, the lead held by the insoluble forms 

would doubtless even then give the latter the advantage.” 

The Maine Station in their report of 1891 reports a trial of differ- 

ent forms of phosphoric acid extending through a period of 6 years. 

They came to the conclusion that dissolved phosphates were more 

efficacious than the insoluble forms. In the field trial in which three 

crops of oats and one of hay and peas were grown, insoluble phos- 

phoric acid was second in hay and third in oats and peas. 
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The most extended and systematic experiments along this line, 

however, had been conducted at the Maryland and Pennsylvania Sta- 

tions. Bulletin No, 68, of the Maryland Experiment Station gives 

a detailed report of the former. A summary of the principal facts 

relating to this experiment may also be found in Bulletin No. 94, of 

the Pennsylvania Department of Agriculture. The average total re- 

sults show that insoluble phosphoric acid yields a greater number 

of pounds of both grain and straw than phosphates in the soluble 

and reverted form, and the yield was not only greater but the cost 

was only about one-half as much. The experiments in Pennsylvania 

were planned by Dr. W. H. Jordan, now Director of the Experiment 

Station at Geneva, N. Y., and a full discussion of the results cover- 

ing a period of 12 years during which the experiment was in progress 

may be found in the station report for 1895. The soil is a limestone 

clay formed from the decomposition of the surrounding and under- 

lying rock which is largely magnesian limestone. It has the general 

appearance of a clayey loam. In the beginning of the experiment 

a given weight of each of the different fertilizers was applied, the 

plan being to apply the same amount of phosphoric acid in the four 

different forms, but as the composition varied considerably, a chemi- 

cal analysis was made in the later years of the experiment and a 

definite amount of the valuable ingredients applied per acre. The 

rotation used was the one common to this section, wheat, grass, corn 

and oats. The plots were 1-20 of an acre in area and the results are 

stated in terms of so much per acre, all of the plots, except of course 

the nothing plot, received an application of potash and nitrogen at 

‘the rate of 200 lbs. of muriate of potash and 240 lbs. sulphate of 

ammonia per acre; these amounts corresponding to 100 ibs. of actual 

potash and 47 lbs. of nitrogen per acre. The various forms of phos- 

phoric acid were supplied as follows: Soluble, from dissolved bone 

black, reverted from dissolved bone black, treated 12 hours previous 

to using, with an equal weight of quick lime; insoluble phosphoric 

acid from ground bone and South Carolina rock. The bone black 

in both cases being supplied at the rate of 200 lbs. per acre, or 32 

Ibs. of phosphoric acid and the ground bone and South Carolina rock 

at the rate of 150 lbs. to the acre, corresponding to 40 lbs. of phos- 

phoric acid. The following table shows the average yield of wheat, 

grass, corn and oats through the entire period of 12 years during 

which the experiment was in progress: 
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TABLE A. 

Average Yield of Wheat, 1884-1888-1892. 
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Average Yield of Grass, 1885-89-93. 
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Average Yield of Corn, 1886-90-94. 
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Average Yield of Oats, 1887-91-95. 
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Wheat: The average for the three years shows the greatest yield 

to have been given by insoluble phosphoric acid from ground bone, 

31.58 bushels of grain and 3,339 pounds of straw. Insoluble phos- 

phoric acid in the form of dissolved rock gave practically as good 

results. 

Grass: In case of grass, taking the average for three years, the 

largest yield is 3,365 lbs., is given by insoluble phosphoric acid from 

ground bone, followed by reverted phosphoric acid. Insoluble phos- 

phoric acid in the form of South Carolina rock gave the smallest 

yield, 3,183 lbs., but the difference was not sufficient, however, to pay 

for the extra cost of the soluble phosphoric acid. Although there 

was no fertilizer applied directly to the grass there was a larger 

increase due to the effect of the fertilizer applied to the wheat than 

there was in the case of the wheat—the crop that received the ap- 

plication of the fertilizer. 

Corn: The largest yield of grain in case of corn, 51.96 bushels, as 

well as stover was from insoluble phosphoric acid ground bone. 

Insoluble phosphoric acid, South Carolina rock, gave the smallest 

yield of grain and stover although, as in case of grass, the difference 

was not large enough to pay for the extra cost of the fertilizer. 

Oats: The largest yield of oats was from inseluble phosphoric 

acid ground bone followed very closely by South Carolina rock. 

In order to reduce these results to a common denomination, a 

money value has been placed upon all the crops grown and upon the 

fertilizer used. The prices selected for hay and grain are those re- 

ported by the statistician of the U. 8S. Department of Agriculture, 

as the average selling price in Pennsylvania. 

In case of straw and stover, the approximate selling prices in the 

community are taken. In computing the values of the various crops 

the average price for the entire period of 12 years has been used. 

In case of the fertilizers, the average valuation given the various fer- 

tilizer ingredients during this period have been used. The follow- 

ing table gives a summary of these values: 
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TABLE B. 
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Taking the average for the 12 years, insoluble phosphoric acid from 

ground bone gave a gain of 79 cents per year, and insoluble phospho- 

ric acid from South Carolina rock a gain of 41 cents. Soluble phos- 

phoric acid showed a loss of $1.56 per year, reverted phosphoric acid 

a loss of 43 cents, and the nitrogen and potash plots a loss of $2.04 

per year. 

A study of the results of these different experiments, all pointing 

in the same general direction, would seem to indicate a necessity for 

revising our teaching somewhat with reference to the use of insoluble 

phosphoric acid. It would not be proper to advise their use generally 

in an untreated form, but it is a matter upon which it might pay the 

individual to experiment. It should be borne in mind, in this mat- 

ter of the most economical method of fertilization, that one must be 

guided by the object sought or the particular kind of farming in 

which he is engaged so that a system suitable for one may not be 

for another. 

The CHAIRMAN: The Round Table will be taken up immediately. 

The DEPUTY SECRETARY: These questions we expect to have 

published. Where you give oral questions, give them as concisely 

as circumstances will permit. Keep in mind that it is our intention 

to publish these questions and answers. 

A Member: Mr. Chairman, I would ask if the questions must nec- 

essarily be pertinent to the subject discussed. 

The DEPUTY SECRETARY: Certainly; only questions pertinent 

to the subject under discussion. _ 

ROUND TABLE. 

(Conducted by Prof. McDowell.) 

A Member: Is there any difference in phosphoric acid from bas- 

ket-slaked bone or rock? 

10—7—1904 
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PROF. McDOWELL: Of course, as far as phosphoric acid is con- 

cerned, as a chemical element, it is phosphoric acid; it doesn’t mat- 

ter at all from what source it is derived. Phosphoric acid is con- 

tained, as I said a little while ago, in different forms in these various 

forms of phosphate; it is contained in exactly the same form in the 

bone or in the rock. 

A Member: What proportion of phosphoric acid is there in roasted 

bone? 

PROF. McDOWELL: That depends upon the condition of the 

roasting; it would probably contain as high as thirty or even more 

per cent. The roasted bone would probably contain a larger per- 

centage, depending upon the extent to which that process had been 

carried on. 

A Member: I ask these questions because I can produce it from 

a mill that I have, and it is a question with me whether I can afford 

to buy it in preference to buying the ground bone, when I have a 

bone at home at a nominal price. 

PROF. McDOWELL: In roasting the bone you get rid of that ma- 

terial I speak of that makes it difficult to grind. The only thing is, 

if you roast it to too great an extent, there is danger of rendering 

it more insoluble than in the raw state. 

A Member: What is the origin or source of phosphoric acid? 

PROF. McDOWELL: I don’t know that I understand just what is 

meant by that question; the original form was probably in the form 

of bone. Is that what you had reference te? 

‘A Member: Is there any difference in the value of bone dissolved 

with sulphuric acid or with acid from gas works? 

PROF. McDOWELL: Well, of course, any acid will have the same 

dissolving effect upon bone. There are other acids which will pro 

duce the same effect, bring about the same result as sulphuric acid. 

but sulphuric acid is the one that is most convenient to use in prac. 

tice. 

A Member: Will a soil overrun with sorrel act as a solvent on 

fertilizers that may be present? 

PROF. McDOWELL: Soil overrun with sorrel—well, sorrel i> 

sometimes an indication of a sour condition; that is not necessarils 

so. If the svil is acid, of course that acid will have a tendency to 

act upon any insoluble material in the soil. 

A Member: Does it make any difference to plants from what source 

the different elements of plant food in the commercial fertilizer ap 

plied to the soil is derived. 

PROF. McDOWELL: Yes, it does sometimes. Take potash, fo 

instance, in the form of muriate. It is claimed that potash in the 
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_ form of muriate is beneficial in some cases. Wheat seems to give 

somewhat better results when nitrogen is applied in the form of 

nitrate of soda, so that plants seem to show a difference in their 

preference for the source from which their food is derived, just as 

we do sometimes. 

A Member: Is a mixture of equal parts of gypsum and float of 

special value as a deodorizer, and what is its value as a fertilizer? 

PROF. McDOWELL: Float, of course, has not really any value 

as a deodorizer or as an absorbent in the stable; I take it that is 

what is meant there by deodorizer. It may be regarded possibly 

as a preservative rather than as a deodorizer, that is to say, for use 

in the stable to prevent the loss of ammonia. Of course sulphate 

of lime or gypsum or dissolved South Carolina phosphate has the 

power of absorbing these things. 

A Member: How would you undertake to advise a farmer which 

to use, the soluble or insoluble, not knowing the condition of the soil? 

PROF. McDOWELL: I am going to ask Mr. Agee to answer that 

question. 

MR. AGEE: I could not advise it. I don’t believe that any one 

could safely advise it. We have got a good deal of soil in Ohio and 

Western Pennsylvania in which I believe the use of acid phosphate 

is strictly dangerous. If you will go with me over the experimental 

plot at the West Station Farm to-day, you will find there that every 

field that the acid phosphate—that the acidulated fertilizer has 

touched—that there their clover is unhealthy or absent. For that 

reason I have learned to advise no man to use the acid phosphate 

without knowing that there is enough lime in that ground to correct 

the acidity. 

I would just like to add one word if I may have the time. We 

want to go over the State, all teaching the same lesson. I believe 

we ought to gather up in one minute this thought, that where a 

man has a soil full of humus or decayed vegetation on which some 

phosphoric acid is needed, there we may very safely advise him to 

use the float or, better still, to use basket-slaked or clear-cut rock 

with animal bone. I believe you will find it will give good results. 

But where you havn’t that material, then a soluble series of phos- 

phoric acid, and if you have made use of acidulated phosphate, you 

must apply some lime or the day will come when clover will quit. 

It has quit on tens of thousands of acres in Pennsylvania and on 

more acres in Ohio, and the best service that can be done for the 

farmer to-day, who needs money, is to teach him that a little bit of 

lime applied to soils that have received acid phosphates, are nec- 

essary to bring back the clover. 
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A Member: Can seed corn be grown by the use of commercial fer- 

tilizers when soil is deficient in vegetable or organic matter or 

humus? 

PROF. McDOWELL: I will refer that question to Mr. Seeds. 

MR. SEEDS: I want to say one thing. A great problem comes up 

in my mind when I hear this talk of professors from the State Col- 

lege and then realize that there are seven mil'ions of dollars spent in 

Pennsylvania annually for fertilizers. The question arises with me, 

how much of that money is wasted? When a man has corn and corn 

fodder and timothy hay to feed a cow, he will try bran in different 

proportions. I would like to go out over the State of Pennsylvania 

and be able to give the farmers some guide by which they can buy 

fertilizers. I believe that out of the seven millions of dollars in- 

vested in commercial fertilizers, that half of it is wasted. Of course 

we don’t get down to the bottom to ascertain the balance of this ra- 

tion. As Brother Agee has answered that question, you go on and 

use acid phosphate and you get a soil so depleted of humus and de- 

cayed vegetable matter that it is not possible, as Brother Agee has 

said, for it to produce clover. 

Illinois has begun the work and taken soil from different parts 

oi the state in order to test this question, and they are going to de- 

termine how much phosphoric acid and how much nitrogen should 

be used on the different soils. I propose to get that from Illinois 

and make use of it. I am convinced that the plant that grows out 

of the ground needs a balanced ration just the same as the cow, or 

the hen that is on the nest or the horse that is on the track. 

MR. AGEE: I want to say one more word now because I think I 

have left a wrong impression. There is land in Pennsylvania, some 

right here on your State College farm, that can be treated with 

acidulated fertilizer safely. Permit me to say that I went over your 

experimental plot and there is good clover there. Where I live, 

bone black has been used for twenty-two years. We are not here 

teaching that you must not go out and teach that a man who uses 

an acidulated fertilizer is necessarily going to put his soil into an 

unfertile condition. It depends upon the constituents of your soil; 

if you have an abundance of lime there and will put the humus into 

the soil with the acid phosphate to reinforce the natural supply of 

phosphorus it is safe, as is proved by the plots to which I have re- 

ferred, if twenty-two years of practice prove anything. I am only 

cautioning those that push the acid phosphate without the use of 

lime or something to prevent or overcome the danger from too much 

acid collecting in the soil. 

MR. PHILIPS: What percentage of lime would be ample? 
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MR. AGEE: I asked that question of Director Thorne just a few 

months ago. Eight years ago I began upon my own farm to use one 

ton of lime per acre; that is not much but I cut it down to one-half 

ton per acre and I have covered that farm with clover when 

the farms around me would not grow clover. I know men that have 

not used more than 500 pounds but I don’t think their clover is so 

good. Director Thorne has finally gone up to 1,000 pounds per acre. 

PROF. HAMILTON: I suppose the important question that is in 

the minds of the lecturers that are gathered here in hearing this dis- 

cusion is, What shall we teach? Which side of this question shall 

we take? It strikes me that the way to discover what ought to be 

taught is to follow the suggestion made by the lecturer, Prof. Mc- 

Doweil, and send for the bulletins of the experiment stations that 

have been doing work along these lines at Rhode Island, Maine, Mary- | 

land, Pennsylvania and Ohio, and read them carefully, and then if 

you wish to make a talk that will impress itself upon your audiences, 

send down to the Department of Agriculture, in about three months, 

for an illustrated lecture upon soil acidity, that has been prepared 

by Director Wheeler—H. J. Wheeler, of the Rhode Island Experi- 

ment Station—in which there is a discussion on this subject, and the 

discussion is followed, or there is interspersed in the discussion, 

views of the effect of different treatment of different kinds of plants 

upon different sorts of soil. The figures were taken from and based 

upon growing crops. The lecture explains exactly the conditions 

that existed, and your audiences can see for themselves on the 

screen, the results of the experiments. These illustrated lectures 

are being prepared upon several important topics and one of the 

most important, perhaps, is this which has been raised here this 

afternoon and I merely wish to call the attention of the lecturers 

to the fact that there is an illustrated lecture prepared now by 

a gentleman who has had more experience in the investigation 

of this subject than any other in the United States, and that you 

can have this lecture, or the loan of it for nothing, simply paying the 

expressage both ways, and if you think it is likely to be of advant- 

age to you as a teacher, you can have it at a nominal price, merely 
the cost of the slides, by sending to the Department of Agriculture 

at Washington. A syllabus accompanies the lecture that gives the 

points that are to be made, and by obtaining these slides and the 

lecture, you can see what has been done along this line by the ex- 

perimenters in the United States and in foreign countries. 

MR. SEXTON: A moment ago Mr. Agee stated that the land that 

would not produce clover had been brought back to produce clover 

by the use of lime. Now, the fact that this land did not produce 

clover, was that brought about by the excessive use of phosphoric 
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acid? We want to get down to something that is practical. We 

would like to have this information for the reason, that as we buy 

food for our animals, we buy food for our plants. 

MR. PHILIPS: We have been accustomed to think and teach 

that clover is a gross feeder of potash, and that when we applied 

lime to the soil, the caustic of the lime takes the silica of the soil, 

and whereas certain elements among others are required, among 

them is potash, that this has been largely the cause that has pro- 

duced the growth of clover rather than neutralizing the acid phos- 

phate. Please answer that at some time as you go along, whether 

this lime did not help to produce this growth of clover largely by the 

liberation of the potash, and in the case you spoke of where your 

neighbor applied lime, was it not because of a deficiency of potash. 

MR. AGEE: In this series of plots at the West Station Farm, we 

have, among others, one that has been treated by lime alone, one 

that has been treated by acid phosphate alone, and so on down the 

list. Prof. John Hamilton well said to you, that probably there is 

no more extended series of experiments lying out of doors in this 

country than on the West Station Farm. There are plots where the 

potash has been applied in abundance to the land, plots where acid 

phosphate has been applied in abundance and plots where nothing 

has been applied. On all three of them the clover is not growing 

right, but we have more clover where nothing has been applied for 

ten years than where the acid phosphate has been applied. There 

are perhaps plots where there is a little more clover where the acid 

phosphate has been applied than where nothing has been given to 

the land. 

Wherever acid phosphate entered into the soil, there is more sour- 

ness and less clover and some just like the dial on a clock. I was 

sorry to find the other day that some of these plots are contra- 

dictory, but wherever the acid phosphate has gone, the clover is not 

very good; where potash has been put on it is a little bit better and 

only where we have brought back that soil by the use of lime, is the 

clover good. 

The DEPUTY SECRETARY: Which would you apply first, the 

humus or the lime? 

MR. AGEE: Where the manure has gone on the plot without any 

lime, there the clover is not so good as on some asa that have had ~ 

no manure but have had the lime. | 

A Member: Is not manure more valuable in getting good clover 

than lime? 

MR. AGEE: Where you apply manure to the soil, you sweeten the 

soil, and most of the land that has grown sour, has done so because 
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air could not enter it. The humus has been burned out of that soil 

and it is close together and in a condition of acidity. I am not 

enough of a chemist to explain all this, and I am afraid we are going 

to get this mixed. Wherever manure has gone without something 

to correct the acidity of the soil, we have not the strong clover seed 

that we desire. 

MR. SEEDS: Will the same facts work out on every farm as it 

works out there? 

MR. AGEE: No, I do not think they will. 

MR. HULL: I have applied lime and cannot see that I have ever 

received a dollar of benefit from it. I never have used phosphate on 

land to produce clover. I have land that will produce timothy and 

fairly good clover. I would like to ask why timothy is not more 

used? I can grow a crop of timothy that will produce more humus 

to plow under than I can of clover and yet nobody says anything in 

favor of timothy. . 

MR. SCHWARZ: I would like to ask Mr. Agee a question. Is 

not the disappearance of clover entirely attributable to the overuse 

of lime. I think that is a fact that can’t be disputed; that condition 

existed before acid phosphate was ever used or thought of. Acid 

phosphate did not bring it back, but made it worse. Now wasn’t it 

because the lime exhausted the humus of the soil? 

MR. AGEE: That is exactly true; but that does not prove anything 

against this idea that where lime is put to excess on the ground, it 

burns out the vegetable matter. Where you can control the mois- 

ture, you can contro! the soil, but that has nothing under the sun to 

do with this other proposition. 

I feel that we must state the truth accurately because we are 

teachers, and if the soil is limestone, if you are failing to get clover, 

to affect a limestone soil, a thousand pounds of lime per acre is not 

sufficient; in that case you have got to use 50 or 60 barrels of lime 

per acre, so don’t advise the men at the institutes to use a thousand 

pounds of lime on limestone soil, but tell them where clover is fail- 

ing to make this test. 

PROF. HANTZ: I have a field that has been limed, where a lime- 

kiln has been burned, and I have raised clover there for ten years, 

and to-day it is a thick meadow of the best clover, and west of it there 

is no clover. I would like to ask why is that clover growing there 

for ten years? If you don’t believe this, you can come to my farm 

and see it all matted over with clover. I know there have been hun- 

dreds of barrels of lime put upon that one lot. 

MR. AGEE: In that case, he has simply grown clover and returned 

the humus to that soil, and the lime has done no harm, but the lime 
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has done harm in Chester county at the places indicated. My friend 
over there, Prof. Hantz, is a pretty good farmer. It is not just that 
lime spot that produces on his farm, but he lets the clover roots re- 
turn to that soil the humus or vegetable matter that it needs. 

MR. STOUT: I have not bought a bushel of lime for thirty years. 

Some seasons my clover crops fail and some seasons they do not. 

This year I had plenty of clover because there was abundance of 

rain; it rained bacteria, I presume, but I used fertilizers, frequently 

use them to the extent of 600 pounds to the acre. I raise a crop of 

vegetables and fruit and wherever I put the largest application of 

fertilizers I usually have the best crop of clover. I find the farmers 

in my section of the country, where they use the least fertilizer, have 

the poorest crops, no matter whether they use acid phosphate or 

some other fertilizer. . | 

MR. KAHLER: I would like to ask Mr. Agee why he asserted that 

the use of acid phosphate would work out clover? My experience 

is rather, that it works in clover. I have land that I couldn’t 

raise clover on. If the gentlemen will come along with me I will 

show them as fine a piece of clover as they can see anywhere. 

By returning the vegetable matter back to the soil, I will take the 

chances that I can get clover in an ordinary season, whether I use 

lime or whether I don’t, and I will take the chances with the acid 

phosphate with that kind of treatment, without fearing that it will 

impoverish my land. 

MR. AGEE: I didn’t make the statement—there is nobody here 

that I would want to mislead; I didn’t say that the use of acid phos- 

phate would drive out clover, because right at State College, where 

there is limestone land, and where it has been treated with bone 

black, they will show you a beautiful clover plot. I ask you, 

gentlemen, when you get to State College, to look at it. You wil} 

get a lesson there, I do not doubt. Mr. Stout can use acid phosphate, 

I presume, because he has enough lime in that ground to prevent 

over-acidity. I did say, no matter how much manure you put there, 

if you plow it in and mix it well with the soil, and to answer the 

question over a little bit, I would like to have the manure on the 

land and try for the clover. I would use my litmus paper test, and 

if I found that the blue paper turned red quickly, I would say, I 

wanted by manure to take that acid out. 

MR. BOND: I have concluded that it has resolved itself into a ques- 

tion of practice and not principle. A number of years ago I recol- 

lect there was a run of chills and fever in my county, and I suffered 

from them, and was run down so that the food which I took refused > 

to do its proper work in my system. I resorted to quinine; that allay- 

ed the fever and cured the chills, and it improved my physical condi- 
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tion so that I could utilize the food I ate, and obtain strength. Now, 

suppose I had been dissatisfied because I had to discard bread and 

meat and live on quinine. Applying that to this matter of fertilizers, 

I say that we ought not to condemn commercial fertilizers because 

we can’t discard everything else and grow our commercial crops on 

commercial fertilizers. Take a worn-out farm, and use a lot of com- 

mercial fertilizer and if we can’t take care of the soil and produce 

good results after that, then we are not good farmers, and better 

give it up; but let us not condemn this medicine. 

PROF. HAMILTON: I, too, went around the Experiment Station 

plots up at the State College and there I saw some things that per- 

haps Mr. Agee did not discover. I was quite familiar with the plot 

system, for I have given my attention to it for a good many years. I 

was attracted to this fact, that although it is true that on many plots 

where acidulated bone black was used, there is a fair stand of clover. 

It is also true that where sulphate of ammonia is added to any 

acidulated rock, there is an absolute lacking of clover. What does 

that prove? That the acidulation in the quantity of material used, 

that the bone black was not sufficient to re-enter the soil so as to 

prevent a fair crop of clover being grown, or the bacteria in the soil 

being propagated and when sulphate of ammonia was used, giving 

to it an additional quantity of acid; although nitrogen, of course, is 

a constituent of this application, and an amount of acidity has been 

created that prevents the growth of clover absolutely on such plots. 

I hope that the lecturers here will go over the series of plots care- 

fully. There should be a great deal of time given to the study of this 

fact right there, and you can see for yourselves that where the acidity 

is sufficiently great, there is no clover. That is also true in Ohio 

with which I have been familiar for two years by going back and 

forth. They have a long series of plots in which the invariable re- 

sult is, that where this acidity exists you get no clover. Acidity is 

not the only thing that will prevent the growth of clover; that is 

another thing, and if you want to have a demonstration of that, I 

don’t know a better place for it than right at my farm at State Col- 

lege. When you go up there I will show you something that I think 

will be of very great service to you for the rest of your lives. To 

me, it has been one of the greatest surprises of my life. This is on 

a plot of alfalfa. I sowed a small plot with alfalfa near my barn, 

right near the College, and it will be no trouble for you to go 

and see it. There is a small plot there which I wish to test thor- 

oughly, and I got this from the Agricultural Department at Washing- 

ton that is said to have been inocculated, and sowed it on this plot. 

I got some earth from Mr. Seeds, at Birmingham, that came from an 

alfalfa field that had been thoroughly inocculated. I gave directions 

11 
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to my foreman to cover the one-half of this plot with this soil, and 

leave the other half without any application, and if you will go there 

I will show you a plot on which the inocculated part is thoroughly 

green. : 

The seed in both plots was supposed to have been inocculated, 

showing two things: One was that the inocculation in the same way 

down at the Agricultural Department had not been efficacious, and 

the other is that there is a great deal in the manner of the inocecula- 

tion of the soil in the growing of these leguminous plants and in 

the particular kind of germs needed for the growth of clover. 

I want you to go over and see my home anyway, when you go up 

there, and I want you to see that experiment as a demonstration of 

the fact that there are other things that prevent the growth of clover 

besides acidity in the soil. 

A Member: There is an article in the Century Magazine this month 

bearing upon this subject which I think is well worth reading. 

~ A Member: Does burned bone lose any phosphoric acid by burning? 

The answer was, no. 

“Ts the use of sludge acid a detriment to phosphate on which it is 

used ?” 

Answer. Ordinarily, I should say not. Sludge acid is acid used 

in purifying crude oil, and ordinarily I do not believe it would con- 

tain anything injurious. 

A Member: Of what are clover roots composed, and what are they 

worth per ton as fertilizers? . 

PROF. McDOWELL: I would not undertake to answer that ques- 
tion as to their value per ton as fertilizers, nor could I give the 

composition without referring to tables containing same. They are 

composed of the same elements mentioned as constituting all plants; 

clover roots would probably be found to contain considerable quan- 

tities of potash, but as to actual amounts, I could not state that. 

A. Member: Prof. E. B. Voorhees, of New Jersey, gives many 

formulas for home mixtures; will you give the analysis of this one 

and the commercial value: “One hundred pounds nitrate of soda, one 

hundred pounds muriate of potash, two hundred pounds of salt, two 

hundred pounds of steamed bone and two hundred pounds of gyp- 

sum.” 

PROF. McDOWELL: Of course the nitrate of soda, the muriate 

of potash and steamed bone are the only materials that contain fer- 

tilizer ingredients. One hundred pounds of nitrate of soda would 

contain, on an average, sixteen pounds of nitrogen, and valued at the 

present time about 10 cents per pound, would be $1.60 for the nitro- 
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gen derived from the nitrate of soda. One hundred pounds of muriate 

of potash would contain about 50 per cent. of actual potash, which at 

four and a quarter cents a pound would be about $2.12. Two hun- 

dred pounds of steamed bone would contain say 2 per cent. of nitro- 

gen, which would be four pounds of nitrogen at 11 cents a pound, 

$0.44 and about 25 pounds—25 per cent. of phosphoric acid or 50 

pounds of phosphoric acid at 3 cents a pound would be $1.50 making 

a total value of about $5.66 as the value of the actual fertilizing ma- 

terial. Of course the salt and the gypsum have no particular value, 

hence no value would be assigned to them. 

On motion, the meeting adjourned to 7.30 P. M. 

Bellefonte, Pa., Tuesday, Oct. 11, 7.30 P. M., 1904. 

The meeting was called to order by Col. Woodward, Chairman, at 

the designated hour. 

The CHAIRMAN: I find that the first number on the program is 

music. It was expected that we would have some singing by a couple 

of ladies who are not able to be here to-night. Our friend, Mr. Hall, 

of Potter county, tells us that he will gladly sing us a little song, the 

title of which indicates that it will be entirely in unison with the 

subject of the evening. 

Song by Mr. Hall, “The Old Farm Gate.” 

The CHAIRMAN: “Domestic Science in the Public Schools” is 

the title of the paper that will now be read by its author, Mrs. Wells 

W. Cooke. 

Mrs. Cooke’s paper is as follows: 

DOMESTIC SCIENCE IN THE PUBLIC SCHOOLS. 

By Mrs. WELLS W. COOKE, Washington, D. C. 

John Ruskin says of cookery: “It means the knowledge of Medea 

and of Circe and of Calypoo and of Helen and of Rebekah and of the 

Queen of Sheba. It means the knowledge of all herbs and fruits 

and balms and spices; and of all that is healing and sweet in fields 

and groves and savory in meats. It means carefulness and inven- 

tiveness and watchfulness and willingness and readiness of appli- 

ance. It means the economy of your great-grandmothers and the 

science of the modern chemists; it means much testing and 

no wasting; it means English thoroughness and French art 
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and Arabian hospitality, and it means, in fine, that you are 

to be perfectly and always ‘ladies,’ ‘loafgivers.’” Such is Rus- 

kin’s definition of cookery. But how are our daughters to learn all 

this carefulness, economy and science. In former years their only 

chance for obtaining it was at home, and many a child’s home sur- 

roundings were such as to deprive ber of proper instruction. At the 

present time the demand is being made that the State, through its 

public schools, shall offer to every child a chance to learn the funda- 

mentals, not only in cookery, but in the other subjects that come 

under the head of domestic science. 

All arguments in favor of manual training in schools apply equally 

well to domestic science. Each of these implies more than mere 

dexterity of the hand. They include an expansion of all the senses, 

and enable the brain to express itself through the hand to the gen- 

eral improvement of the individual. Education of this kind should 

give keenness of observation, deftness of touch, and also develop 

the senses of smell and taste. In the past, domestic science was 

unrecognized and the whole trend of education was away from 

home-making. Good citizenship and good government are possible 

only as the result of good homes; and our public schools can have 

no higher aim than to Aid in placing the home life of the nation upon 

a higher plane. 

Food is the pivot on which the temperance and labor questions 

revolve. <A better use of money in providing wholesome well-cooked 

food would do much toward the solution of both problems. Foods 

which stimulate rather than nourish tend to produce intemperance, 

strikes and anarchy. The French Revolution has been ascribed to 

the half-starved condition of the people. What a man eats, that he 

is—or as the French have it, it is the “soup that makes the soldier.” 

If, then, our food forms so large a part of the basis of our happi- 

ness, what more important subject for study can be introduced into 

our educational system. But the study of domestic science means 

more than the mere question of food. It means the consideration of 

the best conditions and methods of home life; how to feed, clothe and 

shelter the human being in accordance with the laws of his whole 

nature. These laws of life form part of other sciences which are 

considered essential to be taught in schools, such as physics, chem- 

istry, physiology, biology, etc. Why should not the relation of these 

sciences to the welfare of the home be taught also, especially to the 

daughters of the race, the majority of whom will be the home-makers 

of the future. Indeed, domestic science is synonymous with home- 

making. 

What will be the advantage of raising household economics to the 

high rank of a science and what will it profit to dignify it thus? 

Much everyway. To make household science worthy the name will 

dignify household labor. Domestic work will then become the carry- 



No. 7. DEPARTMENT OF AGRICULTURE. 157 

ing out of principles by the intelligent industry of the better class 

of women, and not the unskilled experimentation of the lower class 

of foreigners. To quote from a recent magazine article: ‘‘When 

domestic science is ranked beside grammar, geography and foreign 

languages in our educational system, housework will no longer be 

under a ban, and the American kitchen will be emancipated from the 

tyranny of incompetent and wasteful domestics.” 

What scientific training has done to elevate the nursing of the sick 

into a profession worthy the best class of women, that will it do also 

to raise the work of the home to the same plane. 

It is an acknowledged fact that the span of human life is longer 

now than in former generations. This results from our knowing 

better how to live than our forefathers. Increase and diffuse the 

best of this knowledge still further, teach the girls, and the boys too, 

the necessity of proper temperature, good ventilation, perfect 

drainage and absolute cleanliness of the houses they live in, the ad- 

vantages of nutritious food and proper clothing, and the coming 

generations can bid defiance to consumption, typhoid fever and all 

the ills due to ignorant living. Another, and by no means the least 

consideration is, that the study of household science will surely tend 

to produce thrift and economy in the family and will thereby increase 

the wealth of the community. 

It may be justly objected that there are no text-books and few 

teachers competent to instruct in domestic science. This is true at 

the present time; but the near future will see a different state of 

things. It is our duty as mothers and heads of households to create 

the demand for such teaching. 

After the school days are over, comes, in many cases, the intro- 

duction into society, the whirl of gaity, in which all thought of prep- 

aration for a life-work is quickly lost. Presently this young woman 

takes upon herself the responsibility of ordering a household of her 

own, a task for which she has had no training and in the performance 

of which she realizes, when too late, her pressing need of previous 

training and of executive ability. 

Fortunate is the girl who attends a school where much atten- 

tion as possible is paid te domestic science, the study of which is 

made compulsory. She may, it is true, grudge the time taken from 

the other, and to her, more attractive studies, but the knowledge thus 

gained will eventually cause her to bless the hours spent in its ac- 

quirement. 

The study of domestic science has an educational, a practical and 

a moral influence. Under the first, comes neatness, order, the value 

of time and strength. Under the practical, comes proper methods 

and economy, and by these lessons, at the present time, economy is 

being introduced into thousands of homes. Upon the moral side, 

we will find that coarse girls are refined, and scholars who are dull 
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with the book, often have marked success with hand-work, thus 

awakening their own self-respect and gaining the respect of others. 

Those who are reared in homes of wealth, equally with those born in 

poverty, need this training. One of the great perils of this nation, 

as of all others, is the close distinction between the rich and the 

poor and the barriers that grow up between them. A part of this 

difficulty arises from the fact that many have grown up to despise 

those who labor with their hands. When the cultivated teacher is 

seen in the garb of the toiler and when all pupils, rich and poor, work 

with their hands together, labor is honored and ennobled and false 

ideas are corrected before they become fixed. 

Undoubtedly, what can be taught in the schools will be but an 

outline and a beginning, a foundation to build on in the future, but 

even this foundation of domestic science will be well worth all the 

time and trouble that may be spent in procuring its establishment. 

If possible, it will be well to have such scientific training given 

equally to boys and girls, for such teaching will have a moral re- 

sult as well as a technical value in teaching boys properly to esti- 

mate what they are now apt to scorn as inferior work merely be- 

cause they deem it woman’s work. 

The pupil should begin to learn by going through all the opera- 

tions from cleaning stoves and building fires, to the more artistic ar- 

rangements of the household. It is only by practical knowledge con- 

cerning every branch of labor that is carried on in a household, that 

a woman can have a feeling of real independence. It would seem 

that every person who can hold a brush ought to know how to scrub 

a pine table or floor. On the contrary, says one writer: “Imagine my 

surprise when the domestic scientist who was my instructor proved 

to me that the way I imagined it should be done was the way of all 

ways the worst. I wonder how many present have learned that an 

unpainted wooden table can only be kept in its most beautiful state 

of whiteness when scrubbed with cold water. It was at any rate a 

revelation to me who had supposed grease could be extracted only 

with the hottest of hot water.” 

What we need is to exalt the profession of home-making; to show 

that it is as dignified and requires as much intelligence as other pro- 

fessions. While much of the work of the house can be, and is done 

by untrained women, it would be better and more economically 

managed if these women had more and better training. There are 

no talents too varied, no education too complete, no training too per- 

fect to find use and exercise in household affairs. 

The number of these handcrafts in the schools grows wider every 

year, and if the daily life can be made healthier and happier, what 

matter if a little arithmetic and language get crowded out. There 

should be no distinction of sex in the earlier lessons of the manual 
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training and domestic science. The girls should learn carpentry and 

the boys cookery. While these lessons are in progress, the arithme- 

tic lessons may be in the line of household accounts and the meas- 

urements of the grocery and the workshop. Each of the home 

sciences must, for the younger pupils, be reduced to its lowest terms. 

It is quite possible to teach the fundamental principles of cookery 

in a dozen lessons, and so long as we must eat, every boy and girl 

should be taught how to select and prepare simple foods. 

Among the different branches of domestic science, the fact that 

cookery is so closely related to individual and social welfare, nat- 

urally throws into prominence its directly practical side. From the 

educational point of view, which takes into account all the pupil’s 

relutious in life, the claims of cookery to a place in our school cur- 

riculum is stronger still. As a means of giving opportunity for the 

practical application of principles already set forth, as a form of 

labor requiring concentrated attention, forethought and planning, 

as well as deftness of execution, and for linking together all the 

other studies pursued, there is nothing equal to cookery. Its advant- 

age, as hand and brain work combined, it shares with all the other 

forms of domestic science; but inasmuch as it gives gentle and 

healthful exercise, it is better than sewing or drawing, the two forms 

of hand-work most often taught to girls. 

Three different methods of teaching cooking are in use: The demon- 

stration method in which the teacher, with or without the assistance 

of the pupils, does the work which the pupils observe and are ex- 

pected to practice at home; the group method in which several pupils 

combine to prepare a single dish, and the individual method in which 

each pupil prepares a dish, using small quantities of material. <A 

combination of the three will be found best suited to public school 

conditions, giving the preference to individual work whenever the 

nature of the material and the size of the class permits. 

The lower the grade into which the branches of domestic science 

are introduced, the greater the number of children benefited thereby. 

This is one argument among the many which might be offered for 

inaugurating the reforms in the lower grades wherever possible. 

The opposite course is that which was at first adopted, putting do- 

mestic science in the highest grades. From this it is gradually work- 

ing down and the scheme of education will not be at its best, until 

this work is begun in the kindergarten by changing it more or less 

to x» kitchen garden, such as Emily Huntingdon has introduced so 

successfully into the New York schools, and which she calls “a sys- 

tem of teaching little children the rudiments of housework in a 

bright and cheerful way.” 

In some of the largest cities, hand-work can be carried through all 

the grades of the schools. If in the smaller towns it is not intro- 

duced into the lowest grades, it should not be delayed beyond the 
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seventh grade. It is a common error to give such instruction to the 

high school girls rather than to the younger grades. As has already 

been stated, the lower the grade the greater the number of children 

benefited, as many children leave school at the end of the seventh 

or eighth grades. But there are other and weightier reasons. Asa 

little girl is delighted to try experiments she has seen grown people 

perform, she is more ready to follow the teacher’s directions because 

she has not formed decided views of her own. There is also the 

chance that she is not yet bound to the American idea, that if an 

article is cheap it cannot possibly be good and, therefore, she may 

be taught to make savory dishes at small expense. A girl of sixteen 

is strongly prejudiced in favor of the method to which she has been 

accustomed at home and will not readily try anything new. Boys 

are easier to teach because they know less of wrong housekeeping. 

What has already been accomplished in the various cities of the 

United States, is the strongest argument possible for a wider disper- 

sion of the same methods. These good results are the more re- 

markable, in the light of the few years since domestic science was 

introduced into the public schools. In the fall of 1885, cookery was 

made a part of the course in the grammar schools of Boston. In 

1890, attendance was made compulsory for every girl in the seventh 

grade. Now over a hundred cooking classes, containing fifteen to 

thirty-six pupils each, are maintained in connection with the public 

schools of Boston. Cookery has formed a part of the regular course 

of study in Philadelphia since 1890. Brooklyn, N. Y., has in its pub- 

lic schools a course extending over four years. Yonkers, N. Y., or- 

ganized this department in 1892. Since 1892, cookery has been 

taught in the public schools of Minneapolis, and with such success 

that one member of the school board said recently that “now’they 

could give up almost any branch easier than their cooking classes.” 

In this city the girls range from eleven to eighteen years of age and 

come from the seventh and eighth grades. The course of lessons 

is made as practical as possible; “much attention is paid to the 

chemistry of cookery and the aim is to teach the pupils to prepare 

nutritious foods in an economical and attractive manner.” What 

is true of this school is true of them all and they are now widely 

scattered from the east to the west and from north to south. 

As to the cost of maintaining this department, the incidental ex- 

penses are much less than one would expect. In one school where 

150 girls received twenty lessons in practical cooking and kitchen 

work, just $42.50 was expended and a quarter of this was for fuel. 

In another school it cost only two dollars per pupil to give a large 

class of girls one lesson a week for the entire school year. 

The desire for this class of instruction and the appreciation of its 

worth has not yet reached the stage where it is demanded by the 

smaller towns. This much-to-be-desired condition can be reached 
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only by the gradual spreading of the leaven that is working in the 

larger cities, by the steady work in that direction of those engaged in 

teaching domestic science, and by the hearty co-operation of woman’s 

clubs, farmers’ institutes, and like organizations. 

The farmers’ institutes can be a living force in this respect, and a 

beginning has already been made in this State, by the setting aside 

of one period of the institute as the “‘Woman’s Session,” or as the 

session devoted to the Farm Home. A portion of this session can 

well be devoted to presenting a plain statement of wheat is com- 

prised under the head of domestic science, what portions of the sub- 

ject can be most profitably introduced into the common schools and 

how best to make a beginning. 

In several states the work at the institute has been carried still 

farther, and actual demonstrations in cooking have been given at one 

or more sessions of the institute. A few demonstration Jessons 

given on such every-day subjects as making bread, pies, soups, broil- 

ing meats and poultry, cooking tough beefsteak, and preparing all 

sorts of common things properly and healthfully, would, I believe, 

arouse such an interest in cookery that it would be demanded as 

part of the regular course in every common school and would soon be- 

come one of the permanent and most popular branches of study. 

The greatest objection I have heard to these cooking lessons, was 

the complaint that the men were just as much interested in them 

as the women and it took out so much time from what they were 

pleased to call the serious work of the Institute. 

At present one session of the farmers’ institutes in this State is 

devoted to the schools, and much has been said at these sessions on 

the introduction of Nature Study into the school curriculum. All 

the arguments in favor of Nature Study apply equally well to the 

teaching of domestic science, and, indeed, the two can be taught 

together to the advantage of both subjects. One teacher has lately 

tried this plan and reports a great awakening in interest and a bet- 

ter grasp of the subject. For instance, when corn was the topic, the 

children in their nature study work took up the history of its ori- 

ginal use by the Indians, its manner of growth, the composition of 

the kernel and its different parts. Then in the cooking lesson, the 

difference was shown between corn meal and corn starch, the 

effect of water, both hot and cold, on the starch, and finally, a sim- 

ple dish was cooked, with corn as its principal ingredient. Other 

cereals and vegetables followed on succeeding days giving the schol- 

ars a good fundamental knowledge of the primary facts concerning 

the sources of human food. 

It must not be supposed, however, that when domestic science has 

been introduced into all the town schools that its mission is ended. 
There is a wide sphere of usefulness for it, even in the country 

11—7—1904 
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schools. You may question the possibility of cooking being taught 

in the ordinary district school; but one teacher at least has made it 

a decided success and I cannot do better than give you a short sketch 

of her methods. 

The school committee and the teacher discussed the possibility of 

preparing warm lunches, the children doing the actual work, the 

teacher serving as buyer and instructor. The teacher estimated that 

a bill of fare for one warm dish each noon could be provided at a 

cost of two cents per day per child, each child bringing, in addition, 

bread and butter. Arrangements were made that children who had 

not the pennies could pay for their dinners by doing some work for 

the teacher—the other pupils knowing nothing of this arrangement. 

Ready money is scarce with some farmers; but milk and vegetables 

are plenty and the fathers often sent offerings that decreased the 

expense of the experiment. Each child brought two napkins, a 

knife, fork, spoon, plate, cup and saucer. Two napkins were needed, 

because each child had to use his desk as a table and tables must 

have table-cloths. 

The equipment was partly provided by the school committee and 

partly donated. It took some planning to arrange the work so that 

lessons should not suffer nor be interfered with by the necessity for 

the cook’s presence at the stove. Unless a girl had her lessons she 

could not serve as cook, and there were always others glad to serve 

in her stead. The cooking force consisted of one big girl, who ought 

to know something, and three helpers. This force was changed each 

week. The week’s bill of fare was given to the big girl whose duty 

it was to see that everything was prepared before ten minutes of 

nine, that the room was neat, that the food was put on the stove at 

the proper hour, served properly, the dishes washed and all tidied 

again. The cooks reached the school by eight. The small girls 

learned by helping the larger ones. They learned to prepare deli- 

cious soups, or rather stews, various kinds of croquettes, griddle- 

cakes, dishes served in cream like creamed codfish and creamed 

potatoes. They made various kinds of biscuit and learned to cook 

rice so that each grain was distinct and the rice not a soggy mass. 

The mothers become strong supporters of the scheme, as they said 

the children did not come home so tired frem school when they had 

something warm at noon. 

The children were encouraged to ask questions and the question 

box was opened on Fridays. The range of the questions showed that 

the pupils were thinking, and the girl who thinks is the best cook. 

A small expenditure of money will fit any school for the cooking 

lessons. Interest and zeal on the part of teacher and pupils will 

make the work successful under difficulties. Economy in the use of 

time and materials, neatness and attention to one’s work are good 

lessons to learn, and they will all come to the country school, where 



No. 7. DEPARTMENT OF AGRICULTURE. 163 

cooking is taught. Each teacher can work out for herself a scheme 

similar to this true history of one country cooking school. 

The CHAIRMAN: I now have the pleasure of presenting to this 

audience at this time, Mrs. Mary A. Wallace, who will give her 

views on the subject of “The Country Home, Its Sanitation and Con- 

venience.” 

Mrs. Wallace then read the following paper: 

THE COUNTRY HOME, ITS SANITATION AND CONVENIENCE. 

By MKS. MARY A. WALLACE, Ellwood City, Fa. 

The habit of making excuses or apologies, is proverbial among 

women, and I presume I am no exception, for the reason that I feel 

that an apology is due to you members of this Institute, for my 

presence here on this platform. 

Last summer, when I received a message from our Director of In- 

stitutes, Mr. Martin, asking if he might place my name on the pro- 

gram for this meeting, suggesting the subject which you see out- 

lined, and urging me to respond promptly, as he was then making 

it up, I immediately, without giving the matter any thought what- 

ever, replied that he could do so. Later, however, when it dawned 

upon my mind, that this would not be an ordinary farmers’ institute, 

but an institute of Farmers’ Institute Managers and Lecturers, I 

was appalled, as I then realized that most of you are, what might be 

termed “old” in this work, and more capable of discussing the sub- 

ject than I, who am so “new.” But it was too late then to retreat, 

and so I am here. 

I am not here, however, in the interest of architects and con- 

tractors, to urge the building of new homes, with all the modern 

up-to-date sanitary arrangements and conveniences, but will talk 

for a few minutes about the homes we have already, the old homes, 

perhaps, many of which seem to have been built without any regard 

_ to either sanitation or convenience. 

We are told that God made the country, and man made the city. 

Such being the case we dwellers in the country are God’s tenants, 

and, therefore, it is our imperative duty to do everything we possi- 

bly can to assist in keeping the country in as pure and healthful a 

condition as when the Almighty turned it over to mankind. 

Then, too, farmers should beautify their homes, no matter whether 

it be a cabin or cottage or a mansion. There should be trees and 

shrubs and flowers and grassy lawns all about the homestead. 
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Everything about the place should be kept in order; old rubbish kept 

cleared away, gates on their hinges, the palings and boards that come 

off the yard-fence should be replaced at once, or if it is only a rail- 

fence, every rail should be in its place. Unsightly old wagons, bug- 

gies or machinery should be stored away out of sight or where they 

will not mar the beauty of the home scene. The fire-wood pile or 

coal pile should not be the first thing to attract the eye, and pens and 

outhouses should be kept in the back-ground as much as possible. 

All about the home there should be a pleasant air of neatness and 

thrift, as if it had a caretaker. I know of two roads that run par- 

allel for a distance of several miles. One through a wide, fertile val- 

ley, the other on the plateau just above. I drove up the valley road 

one day not long since in company with a friend, a stranger, who, 

after we had gone some distance, remarked: “What a shiftless lot of 

people must live in this valley,” and no wonder. There were patches 

plowed here and there, and I presume sowed in something, in beau- 

tifully laying fields which should have been the finest of meadows, 

but which were overgrown with briars and shrubs and weeds. ‘The 

houses had not been so bad originally, but with one exception, they 

were all in bad repair. They were unpainted, many of the window 

panes were broken, and the holes stuffed with old hats, old cushions 

or “any old thing” that was handier. Gates were down, palings off, 

and the dooryards littered with almost everything imaginable, while 

so many old buggies, carts, wagons, etc., lined the road on either 

side, in front, that one naturally thought of an ancient livery stable. 

A dark fog of dilapidation which was oppressive to the traveler 

seemed to have settled over the entire valley. 

We came to a cross-road and went over to the hill road. The con- 

trast was most marked. The houses were but little better than in 

the valley, but they were all nicely painted, and in excellent repair, 

the yards and lawns were beautiful and attractive and the fields were 

free from even weeds. One farmer as we drove along was throwing 

some dock over into the road. He told us those were “the last of the 

obnoxious weeds” on his sixty-acre farm and added, “I have had a 

long, hard battle with them.” This was evidently the spirit that 

guided all the dwellers along that hill road, and over all seemed to 

rest an atmosphere of happiness, contentment and peace. 

My friend turned to me and said, “Well, this is different. This is 

the best part of the country I’ve seen since I’ve been here;” and 

friends, we weren’t a mile away from the Valley of Shiftlessness. 

Now it is not necessary for me to say here, as I would out in the. 

country at a regular farmers’ institute, that if any of your homes 

happen to be located in such a valley or even on Shiftler’s Hill, see 

to it that you begin at once to beautify it, and fix it up, and make it 

as it were an oasis in the desert. Then possibly your neighbors 

will catch your spirit, and follow your example, and very soon the 
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unsightly valley or hill will “bloom and blossom as the rose.” We 

should do this, not for ourselves alone, not for the pleasure it will 

attord the visitor or the traveler, but for our children, who, perhaps 

when widely separated, and we are sleeping beneath the grasses, 

will think of the old home place, although it may have been humble, 

as the prettiest spot they ever saw. 

We naturally think, that of all places, the country should be the 

healthiest. But statistics prove, that in many sections the mortality 

is greater and cases of fever and other contagious diseases more num- 

erous by far, according to the population, than in adjacent towns and 

cities. Why is it? I was early taught that all such afflictions were 

dispensations of Providence; but since I am older, I have come to be- 

lieve that they are largely the result of the violation or neglect 

upon our part of some law of health, some unsanitary condition of 

the premises about our homes, or of the water which we drink. 

Not long since I attended a public sale in one of the nicest sections 

in Pennsylvania. While waiting for the sale to begin, I went into 

the house where the wife of the owner of the property told me of 

the dreadful time they had had from early spring and all through 

the summer with typhoid malaria, the entire family of seven, with 

but one exception, having been very ill. LIinquired if she knew of any 

cause for the disease. She replied not; that the doctors had ex- 

amined the cellar and the drinking water, but found nothing that 

might cause the disease. Before leaving, I looked around the prem- 

ises, as I had been so favorably impressed with the place. It was 

a low, but gently rolling farm, sloping down toa stream. The house 

stood on an elevation, and the cellar may have been all right. The 

well was within six feet of the kitchen door and the waste water 

from the pump run down an open ditch for perhaps 20 or 25 feet. At 

this point stood the family vault. There was no vault to speak of, 

only a continuation of the open ditch run down across the lot, ending 

in a low, flat field. The waste water from the pump was evidently 

supposed to carry off the contents of the closet, but it could not, 

there was not fall enough to have flushed it out with a force pump 

and hose, and in the warm days of spring, when the ground is satu- 

rated with water, just imagine what typhoid malaria and other 

death-dealing germs must have been propagated in such a spot. 

Nothing is more productive of disease than fiat, filthy, undrained 

land, and stagnant water should not be permitted near the farm 

home, nor on the farm if it can be avoided. 

And, while I am on this topic, I want to say that the ordinary out- 

door closet in the country demands especial care, if we would avoid 

sickness in the home. Every dweller in the country should make it 

a matter of habit, to do everything possible, to keep the air, earth 

and water about their homes pure; absolutely pure. The cause of 
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very much of disease and death in the country can be traced to the 

bad condition of the ground around the house and premises and to 

the water that has been contaminated thereby. If there is not a 

system of running water and sewers, then all refuse water should 

be carried away in drain pipes. If drain pipes are not possible, then 

some sort of a receptacle, such as a small barrel in a wheelbarrow, 

or a barrel cart should be placed near the back door, and all liquid 

refuse poured into it, and twice a day in hot weather it should be 

wheeled away and emptied around the plants in the “truck patch,” 

or the trees in the young orchard where it will do some good and 

no harm. Never, no never throw dirty water on the ground near the 

house or well or spring. 

Another place we should watch carefully is our cellar. I have 

in mind a friend who one spring lost three of his children with diph- 

theria. There were no cases in the neighborhood, and upon investi- 

gation the doctors found considerable decaying vegetable matter in 

the cellar and attributed the disease to this cause. Cellars should 

be kept well whitewashed. If your cellar walls are rough and 

uneven, don’t bother with a brush, but after sweeping down the 

walls thoroughly, daub on the whitewash with a broom. It does 

not matter so much about the looks, nor how smooth you make it, as 

that you get on plenty of whitewash. 

My friend’s cellar may have been the cause of his trouble, but it 

had a strong ally in the lack of fresh air and sunlight in the house. 

His is a peculiar family and I doubt if the house was once properly 

aired from fall until spring. Even in summer the windows were 

kept closed and the blinds closely drawn in every room not con- 

stantly occupied. We should air and sun our bed-rooms every day, 

and sun and air the bedding. Toss it over chairs near the open win- 

dows, and expose it to the sunshine, allowing it to stream in upon 

it long enough to perform its office of purification. Some one may 

say “sun fades the carpet.” What if it does? <A faded carpet is 

much to be preferred to sickness in the home, and anyway you should 

not have carpet on your bed-room floors. Did you ever see the floors 

in the wards of a hospital or sanitarium covered with carpet? Stain 

or oil your bed-room floors, and then you can lay some pieces of car- 

pet, or nice light rugs here and there, which can be taken up and 

cleaned easily. Iam glad to say that the day of carpeting bed-rooms 

is fast passing away. If your floors are very rough and uneven, then 

I would suggest covering them with some pretty matting which is 

preferable to carpet. And now while we are in the bed-room, let me 

say, do not shut oué the night air when you retire, for no matter how 

well ventilated our rooms may be through the day, we cannot well 

get along without the pure fresh air from the outside to replenish 

that which becomes poisoned not only from the exhalations of the 

lungs, but also from the exhalations of the body. So if you would 
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have yourself and the members of your family awaken refreshed 

in the morning, see to it that your bed-rooms are well aired by day 

and well ventilated by night. 

Another room that should be in every house, but which I am sorry 
to say is lacking in too many country homes, is a bath-room. You 

may not be able to have a modern bath-room with a fine tub, with its 

hot and cold water spigots, but every one of you can fix up a room, 

or at least a corner in some room that can be warmed in winter, to 

which yourself and the members of your family and the stranger 

within your gates may retire and take at least a good wash. If there 

is any one thing more than another which we should keep perfectly 

clean, it is these bodies of ours, so “fearfully and wonderfully made.” 

Cleanliness is absolutely necessary in order that their manifold me- 

chanism may not become clogged with the poisons generated within 

them and which emanates through the pores of the skin. We care 

for all the other machinery on the farm, but how little care many of 

us bestow upon that most intricate and most important piece of all 

machinery, our own body. Cleanliness is a mark of civilization and 

there is no reason why farm folks should not be the cleanest of peo- 

ple, yet (and I am ashamed to say it), I know farm men and women 

too, who very rarely indulge in a bath, while I could name others, 

who I doubt very much, if they ever take even a good annual scrub- 

bing. 

That “a clean people is a better people” is recognized in our larger 

cities where public bath houses have been established for the poorer 

classes, and which are well patronized. When the time comes that 

there will be a bath-room in every country home, when every farmer 

will dignify his vocation by a clean and neat appearance in his dress, 

and when no one will be seen on the public highway or streets of 

the town looking like a tramp, then will the caricatures of “old hay- 

seed” and “Rube” disappear from the public prints forever. 

° 
CONVENIENCE OF THE HOME. 

Well, as I have already said, some of these old homes seem to 

have been built without any regard to convenience, in fact, some of 

them are just as inconvenient as they could well have been made. 

Sometimes we see the ceNar door as far removed from the kitchen 

as possible, sometimes the well is away off in one corner of the yard, 

where, perhaps, some fellow with a forked peach tree limb located it, 

Then again we see houses built on hillsides where one must climb 

anywhere from half a dozen to a dozen steps to reach the front door, 

with perhaps as many up to the side porch or kitchen door, and an 

equal number down into the cellar. Just imagine, friends, what 

tired, weary limbs and backaches, and perhaps permanent physical 
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injury that must be endured during a lifetime by those who do the 

work in a house surrounded by such steps. However, there can be 

little done to remedy a house so constructed except to fill up with 

earth where possible and reduce the number of steps, and then 

have a carpenter, who understands his business, come and see that 

they are constructed in the very easiest manner for climbing. Very 

often, too, by giving the matter a little thought, we can arrange 

things about the house that will greatly lessen the work of the 

women. The past summer, I called at a farm house ten miles from 

a railroad or town, and located some distance from the main road, 

from which the house could not be seen. Knowing that the wife had 

been a city girl, I inquired if she liked the country. 

“Yes,” she replied, “I do-now very much, but when I first came 

here I thought I could not stay at all. The well, as you see is away 

out there in the front yard and the kitchen was so dark that, only 

on the clearest days, I had to keep the lamp burning. My husband 

encouraged me by telling me that he would fix things up just as soon 

as he could, and so he did. He built that reservoir up there above 

the house, had the water pumped into it, and now I have hot and 

cold water in the kitchen, and bath-room, and it is also piped to the 

barn. Then he had a large window put in the kitchen, and I have 

everything so convenient that I never long for the city.” 

Then, too, when you farmers think of purchasing machinery to 

assist in doing your work, look about and see if the women 

don’t need something of that sort. Have they a good washing ma- 

chine and modern churn, and how about their cooking utensils? Do 

they need any? Have they a good stove or range with an up-to-date 

roaster, broiler and steamer? If not, brother farmers, see to it that 

they are furnished with all these things so necessary in providing the 

good dinners of which you are so fond; and for the still more im- 

portant reason, that in so doirg, you will add largely to their happi- 

ness and contentment. 

The CHAIRMAN: I know you will all regret that Dr. Warren can- 

not be with us to-night, as was expected, but we are going to continue 

the home subject by another song from Mr. Hall, entitled “My Child- 

hood’s Home.” 

The CHAIRMAN: Perhaps there is no one in Pennsylvania 

better equipped by observation and by careful study of the 

subject, to tell us of the uses and virtues of “Normal Schools of Agri- 

culture” than our former Secretary of Agriculture, Prof. John Ham- 

ilton; and I now have the pleasure in presenting Prof. Hamilton to 

this audience. 

PROF. HAMILTON: Mr. Chairman, Ladies and Gentlemen: I am 

sorry to inflict upon you a paper, for I know it is very much more 
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agreeable to you, also much more agreeable to a speaker, to speak 

without notes, but I understand that these proceedings are to be 

printed, and so you will have to bear with me while I read a paper 

that is not so very short, the title of which is “The Normal School of 

Agriculture for Institute Workers.” That is what this meeting 

represents, as I understand it, and this idea is one of the most im- 

portant just now that is demanding the attention of Institute Di- 

rectors. 

As I understand it, these meetings are for the purpose of doing 

two things: One is, letting the lecturers see what scientific men have 

that is up-to-date in their profession; and the other is, that the lec- 

turers themselves shall have an opportunity to have inflicted upon 

them some speeches that they are accustomed to inflict upon others, 

and thereby awaken sympathy for the average institute audience. 

Prof. Hamilton presented his paper, which is as follows: 

NORMAL SCHOOLS OF AGRICULTURE FOR INSTITUTE 

WORKERS. 

By PROF. JOEN HAMILTON, Farmers’ Institute Specialist, Washington, D. C. 

Farmers’ Institute workers, whether they be the managers in 

charge of the institute organization and responsible for its develop- 

ment and success, or the lecturers or teachers giving instruction in 

the institute school, occupy an important place in the new agricul- 

ture, and are as much a necessity in agricultural education as are 

machinery and improved animals or plants in modern farm practice. 

They have come into existence to satisfy a need in farming; the 

need for reliable and useful information respecting agricultural 

operations. Every rural community is suffering for lack of this kind 

of information, whether it be old and highly progressive or new and 

correspondingly backward. The need is universal; it is urgent, and 

it is paramount in importance to agriculture. 

SYSTEM OF PUBLIC EDUCATION. 

When our system of public education was established it seemed to 

have been assumed that the adult farmer, by reason of his years, was 

capable of taking care of himself. That with such instruction as the 

common school gave, he would be able to understand the forces with 

12 
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which he was to deal sufliciently well to enable him to use them, if 

not to the best possible advantage, at least skilfully enough to se- 

cure a livelihood for himself and family. 

So long as soils were new and until their natural supply of imme- 

diately available plant food had become exhausted, this theory ap- 

peared to be correct. When, however, lands became poor and crops, 

consequently, began to grow less, and when the best farmers were 

unable to arrest this decline, it became evident that more was nec- 

essary to equip a farmer for his calling than the meager education 

given in the old-time public school. The days when anybody could 

farm had departed along with the fertility of the virgin soil that had 

made such agriculture possible, and the new era—the age of restora- 

tion and conservation—was ushered in, in which oniy the well-in- 

formed could hope to succeed. 

Even when this became evident, and our fathers undertook to pro- 

vide relief it did not occur to them that at least partial remedy might 

have been found in readjusting and improving the curricula of the 

rural schools, but they left these schools in their old condition and 

proceeded to establish colleges for the higher education of the sous 

and daughters of farmers, into which comparatively few could ever 

hope to enter. 

FARMER®S’ iNSTITUTES. 

The great mass of farmers were unprovided with means of instruc- 

tion until the farmers’ institute was organized about 20 years ago. 

That it meets a need in agriculture, is shown by the attendance at 

these meetings last year of about one million farmers, and by the de- 

mand-that is general in all of the states for a larger number of in- 

stitutes, and for more and better equipped teachers. All of the 

states, excepting three, have now adopted a system of farmers’ in- 

stitutes, and in most of them support from the public funds is given 

in recognition of their educational character and of their great prac- 

tical value to agriculture. Like every other educational institution, 

the institute can progress no faster than as teachers are supplied to 

give instruction, and can rise no higher than as these teachers are 

qualified for their work. 

The farmers’ institute is an educational institution, arfd is de- - 

pendent directly*for its efficiency upon two classes of officers: The 

managers, who have charge of the organization, and the lecturers, 

who give instruction. 

THE INSTITUTE MANAGER. 

Unless the managers haye, in marked degree, the power of organiz 

ing the work upon broad and progressive lines, it will not succeed,and 

unless they have ideals in agricultural education that are high and 
4 
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far reaching they will be content with inferior teachers and min- 

stre] show entertainments. The need for men of superior qualifi- 

cations for managers is just now specially important. 

The institute movement is in its formative stage, where it needs 

the most careful planning and direction in order that its organiza- 

tion and scheme of instruction may be perfected. Unless these foun- 

dation matters are in capable hands the work will not only not pro- 

gress but it is sure to rapidly decline. Improvement can only come 

from careful study of the questions involved in rural education, and 

by painstaking effort to carry into operation high ideals. Hitherto, 

there has been but slight opportunity for conference among local 

managers for determining what are the most efficient methods in 

institute development, and for settling upon ideals in institute in- 

struction. Those in control of railroads, mills, mines and mercantile 

enterprises, find that trained managers are a necessity if their busi- 

ness is to succeed. Formerly, when nothing better was possible, 

the training came through a long apprenticeship and experience in 

the practical work of the business. Now it is secured through 

schools of study, in which principles are taught with sufficient prac- 

tice to fix the principles well in mind. 

A method for the training of efficient managers is a much needed 

addition to the mstitutes. These managers are responsible for the 

form of organization of their local meetings; for the proper adver- 

tising of their institutes; the formation of committees; for the prep- 

aration of the course of study or program that is to be presented; 

for the selecting of teachers, the number of sessions, the localities 

in which institutes are to be held, and substantially for the whole 

work of organizing and conducting the school. If the series of meet- 

ings are a failure the local managers, first of all, are held responsible. 

If they succeed, it is largely due to the efforts that they put forth. 

Success from the managers standpoint at present consists in a full 

house made up of agricultural people, an interesting and instructive 

program, and a corps of capable teachers. Success in the future will 

require much more than this. When the county institute is so or- 

ganized as to meet each month and have auxiliaries in every township 

and community, which likewise hold stated meetings; when it will 

own a farm, stock-breeding barns, plant-improvement plots, and de- 

monstrate the value of methods by practical tests, and when lec- 

turers will be employed by the year, at least one for each county in 

a state, the position of the institute manager will be wholly different 

from what it is to-day. He will be a paid official and will need a 

kind of training that the average manager does not possess; a kind 

of equipment that can only come from the study of science and from 

experience in work of experimentation as it is now being conducted 

by the best agricultural experiment stations of the country. The 



172 ANNUAL REPORT OF THE Off. Doc. 

local manager is destined to be the most important factor in the in- 

stitute work in the future—a superior man, thoroughly educated 

and trained. 

The line of development in institutes is even now in the direction 

that I have indicated, and it is likely to be on us as a living question 

before we are prepared, unless we begin now to educate men for the 

new duties which the developed system will impose. We are now 

but in the kindergarten stage of the institute idea in education. The 

increasing needs of men will demand that it be perfected, and its 

progress toward this perfection can only be by adding to its power 

to impart valuable information and by extending it so as to be in 

some form or other within the reach of every citizen every day in the 

year; in other words, to make it highly educational and constantly 

and universaily useful. To hasten that day, training schools for in- 

stitute managers are a necessity. 

THE INSTITUTE TEACHERS. 

The other class of workers upon whom the institute is dependent 

for efficiency is, as has been stated, the force of teachers. Unless 

this is efficient the institute is a failure, no matter how carefully it 
has been organized, or how well attended, or how judiciously the 

topics to be treated have been chosen. The teacher is the life of 

any school; more than the text-books or buildings or equipment, nec- 

essary as these are. If he is uninteresting or otherwise incapable, 

all of the trouble and expense previously incurred is wasted effort 

and money; like a great manufactory, equipped with intricate and 

costly machinery, suited to the production of beautiful and perfect 

fabrics, but rendered worse than useless by reason of its being man- 

ned by unskilled or careless workmen. 

Institute instruction is a new profession scarcely 20 years of age 

in the oldest states. It began in weakness but has grown urtil now 

it requires strong men to teach institute audiences. Many who were 

acceptable lecturers 20 years ago are not now asked to teach. They 

have failed to keep abreast of the advance of science and their ad- 

vice is no longer sought. Many also who have succeeded admirably 

with classes of students in college or university work and whose 

capability, so far as learning is concerned, is admitted, find them- 

selves altogether unfit to give instruction to audiences of farming 

people. This work is a profession difficult in the extreme and re- 

quires peculiar training and special personal qualities and exper- 

ience to properly perform. The audiences are composed of all 

classes, both men and women, boys and girls, the scholarly profes- 

sional man and the illiterate. The meeting is voluntary; all are free 

to come or go at will. There are those who are deeply interested 

in the subjects on the program, and others who care nothing for the 
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topics, a mixed audience, with varied interests and occupations, 

to be held from 30 minutes to an hour, and given valuable instruc- 

tion in a way to interest and receive the attention of the thoughtless 

te the end; all to be accomplished without the loss of dignity by 

the lecturer and without catering to any popular prejudice that may 

prevail. To those who think this easy the answer is, attempt it and 

discover for yourself. To do such work well requires a high order 

of attainment and the men who completely and conspicuously suc- 

ceed are few. 
Nevertheless, if the institute is to fulfill its mission as a teacher 

of agricultural truth and is to take its proper place among the edu- 

cational institutions of the time, it must be equipped in a great de- 

gree with precisely such a force. All who undertake to teach in 

this school of applied science must possess in more than ordinary 

degree the qualifications that distinguish these superior men. More- 

over, if the institutes are to be extended until they reach the many 

millions who need their help, the force of teachers will have to be 

increased twenty or even fifty-fold. 

SUPPLYING INSTRUCTORS. 

The important and difficult question that now confronts the friends 

of institute work is, How can the supply of capable institute instruc- 

tors be increased? 

Hitherto, State directors have depended upon picked-up help for 

lecture service; upon the agricultural colleges and experiment sta- 

tions for expert scientists to teach the science of agriculture, and 

upon such successful practical farmers as can be induced to leave 

their work and take a place upon the force for giving instruction re- 

specting the practical operations of the farm. The rapidly expand- 

ing work of the agricultural colleges and of the experiment stations 

is each year making it more and more difficult for members of the 

teaching and experiment station force to be spared from their duties 

at these institutions. Unless these colleges and stations employ a 

special force of experts to represent them in the farmers’ institutes, 

the time will soon come when very few of their number will be in the 

institute field. Even now, many directors are dependent almost en- 

tirely upon laymen for service as institute instructors, with the pros- 

pect that, unless something of the kind suggested is done, of being 

wholly deprived of college and station help. 

For the year ending June 30, 1903, the colleges and stations of the 

United States furnished 196 members of their staffs for the institute 

work out of a total of 924 lecturers on the force. These lecturers 

contributed 1,666 days of time out of a total of 4,880 days of insti- 
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tutes reported, being 20 per cent. of the lecture force, and showing 

that they were present at 30 per cent. of the institutes held. In 18 

states and territories the entire institute work was performed by the 

agricultural college and station men, and in five others more than 

half of the force was made up of college and station officials. It is 

evident that unless some means are devised for aiding the colleges 

and stations in these states, that very soon the institute work must 

be abandoned and what has been gained at so much cost and effort 

will be lost. 

SOURCES OF SUPPLY. 

There are three possible sources of supply for the institute lec- 

ture force. The first is from the faculties of the agricultural colleges 

and the staffs at the agricultural experiment stations. The supply 

from these sources, as the colleges and stations are at present or- 

ganized, cannot be materially increased and is likely to diminish each 

year, as these institutions expand their work. The second is, for 

these institutions to employ a special force of experts who shall be 

field men, who shall represent them in the institute work, and also 

be itinerant instructors in agriculture in the intervals between the 

regular periods of institute service. Such a force could be indef- 

initely increased, according to the appropriation that could be se- 

cured for meeting their salaries and expenses. Such action on the 

part of these institutions would be most advantageous to them and 

be of great assistance to the institute work. 

The third method for enlarging the force of teachers, is, for the 

State directors to search out capable farmers who have succeeded 

along at least, one line of agriculture, and train them for institute 

teaching work. The supply of such men ought to increase each year 

as better methods of agriculture become known and practiced and as 

the colleges send out graduates to take up agricultural pursuits. 

Most of these men have had excellent training along practical lines 

which fits them for institute work as no mere theoretical knowledge 

possibly could. They lack, however, an important qualification 

which every capable teacher of agriculture must possess; the ability 

to give the reason or explanation of results so as to get at the prin- 

ciples that control and affect the result. They also need to know and 

to use the exact methods in experimentation and interpretation of 

the results that the skilled investigator employs. They must acquire 

the scientific method, so as to be able to present in a convincing 

way the principles that they advocate. They must adopt the method 

that takes nothing for granted in an experiment; that leaves no gaps 

unaccounted for, and no parts unexplained. 
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INSTRUCTING THE LECTURERS. 

Some institute directors have come to see that something must be 

done to insure that their lay teachers are informed in regard to the 

present status of knowledge respecting their specialities, so that 

there may be no conflict in teaching among the members of the force. 

With this in mind, the director of one state—New York—has been 

assembling for a few days each year his entire lecture force at the 

State Experiment Station and at the Agricultural College to re- 

ceive instruction. Last year this course was extended to cover two 

weeks, during which expert teachers of agriculture science gave 

lecturers upon their several specialities for the benefit of the insti- 

tute lecture force. Other states have been doing similar work. 

These courses of lectures were designed for the lecturers now com- 

posing the institute crops. However valuable such a course so given 

may be to the existing force of teachers, it will not meet the needs of 

the work unless it brings into the service others who are needed and 

who might become, if trained, valuable additions to the institute. 

The school that is to meet the needs of the institute work must go 

further than provide for the giving of a few days instruction to the 

lecturers now at work. It must reach out to the many successful 

and intelligent farmers of the country who, if discovered and given 

proper opportunities, would soon equal if not surpass those now 

teaching in institutes. The problem is not merely how to increase 

the efficiency of the present workers, although that is very im- 

portant, but to discover some practical and effective means for per- 

manently and rapidly increasing the number. 

EFFECT UPON PRODUCT. 

’ Tf a sufficient force of teachers of agriculture were at work con- 

stantly in each state instructing farmers and demonstrating the 

value of new crops and new methods, the production of the country 

would speedily be greatly increascd. 

Five dollars added to the value of each dairy cow would increase 

the wealth of the farmers of the United States over ninety millions 

of dollars ($90,563,535). 
Two dollars added to the value of each of all other cattle would in 

crease it by over one hundred million dollars ($102,652,102) more. 

Ten dollars to each horse would increase their income by over two 

hundred and thirteen million of dollars ($213,168,880). 

Thirty eggs added to the annual production of a hen, whose aver- 

age yearly output is now but 66, when it might be 200, would add 

over $64,000,000 ($64,706,669). 

One pound to each chicken at ten cents per pound would amount 

to over $23,000,000 ($23,359,808). 

One-fourth increase to the present product of fruit would amount 

to over $19,000,000 ($19,118,319). 
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One-third added to the present product of potatoes and grain 

would be more than $524,000,000 ($224,540,836). 

One-third added to the staple products would amount to over $306,- 

000,000 ($806,618,511), and with like additions to other crops and 

animals not enumerated, would reach a total of $1,442,419,469, all 

added to the present product and all going into the farmers’ bank 

account. 

This prepares the way for the more direct discussion of the topic 

assigned me in this paper—‘Normal Schools of Agriculture for In- 

stitute Workers.” What kind of a school should this be? 

OF SUPERIOR GRADE. 

A school for preparing men and women to become efficient work- 

ers in farmers’ institutes ought not to be of an elementary or primary 

grade. The kind of information that is needed in institutes is the 

latest and most advanced, and if the workers are to be able to fur- 

nish it they must have had the advantage of superior training. The 

best is none too good, and only the best is good enough. This means 

that the force of teachers must be composed of capable men, thor- 

oughly informed with respect to the sciences that affect agriculture 

and with the details of practices that are most approved. No half- 

educated scientist is fit to teach in such an institution, any more 

than a half-trained classical scholar is fit to teach in the University 

of Athens. 

The men and women attending such a school have had for the most 

part much experience in practical agriculture and most of them have 

more than ordinary education. They come not for general culture, 

but for receiving instruction in some speciality in which they are 

already well-informed. They are, therefore, in a sense post-grad- 

uate students of agriculture so far as their specialities are con- 

cerned. 
MUST TEACH SPECIALITIES. 

The school that is to be adapted to their wants will need to provide 

for the teaching of numerous specialities. This will necessitate a 

large faculty of expert specialists to give instruction, all of whom 

should be teachers of experience. Specialities in institute work dif- 

fer in character from those ordinarily taught as specialities in col- 

lege. A man who lectures in the institutes on dairying is a specialist 

in institute work. But in a training school for preparing men to 

give instruction on dairying, there would be needed the services of 

several specialists: One on bacteriology, one on chemistry, one on 

animal physiology, one on animal nutrition, one on the management 

of milk and cream and one on butter and cheese; all experts, whose 

special qualifications are needed to train the institute lecturer who 

is to make the giving of dairy instruction a speciality. A similar 
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force of experts will be needed for the proper training of specialists 

along other lines, thus requiring a large number of skilled teachers 

to properly equip such a school. 

ORGANIZATION OF A NORMAL SCHOOL. 

How shall such a school be organized? Experiments in normal 

school work for institute workers have thus far been confined to 

assisting the lecturers and have not included the other classes of 

workers known as the managers or directors of the institutes, who, 

as I have indicated, will be equally important features in the institute 

of the future. The number of managers will greatly exceed that 

of the lecture force by several times. Experiments thus far made 

also show, with a reasonable degree of certainty, that no single state 

is at present able to establish, equip and properly conduct a normal 

school of agriculture such as the institute work now demands for 

the education of its lecturers. 

The first practical difficulty in the way of any state undertaking 

to establish such a school is the fact, that the institute lecture force 

in most of the states is comparatively small. Because of this and 

by reason of the limited number of instructors available at any one 

institution, it is almost impossible to divide the lecture force into 

classes of sufficient number that the instruction given may be suited 

to the peculiar needs of the several lecturers in the line of their 

specialities. Unless this can be done each student will be obliged, 

if he wishes to occupy his time, to attend all of the lectures, whether 

the subjects are those upon which he desires information or not, and 

thus during the entire course he may have had but one or two lec- 

tures on his particular speciality. 

The second difficulty is, that most of the agricultural colleges and 

experiment stations are not as yet sufficiently equipped in their 

teaching force of experts to do more than cover a quite limited range 

of topics. Some institutions make a speciality of a single phase of 

agriculture, as animal husbandry, forestry, irrigation, plant breed- 

ing, soil physics or other branches of farming, and are not prepared 

to give advanced or post-graduate instruction in the particular sub 

jects which the institute lecturer expects to teach. 

A third difficulty is, that no one institution can afford to give the 

use of its teaching force for the length of time needed to make a 

course effective. A four or six weeks’ term is an impossibility for 

any agricultural college or experiment station, and yet this is not 

too long for institute workers to devote to the study of their several 

specialities. One week is about as much as any institution can con- 

tribute annually outside of its regular work, and this is too short a 

period for the proper treatment of the subjects that need to be con- 

sidered. 

12—7—1904 
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SEVERAL STATES UNITE. 

For the present and until the agricultural colleges have been 

greatly strengthened and until the institute force has been greatly 

enlarged, it will be necessary for several states to unite in a normal 

schooi to be held at different institutions each year and to be 

equipped with a teaching force contributed by each. This would 

overcome the difficulties mentioned, and make it possible to classify 

the students and thus enable them to devote their time to subjects 

that more nearly relate to their several specialities. No one in- 

stitution would be seriously embarrassed by the loss of the number 

of its teaching force, which it would be called upon to furnish, and 

the additional number of subjects offered in such a school would give 

a character to the meeting and enthusiasm to the teachers and 

scholars that would do much to popularize it and give it standing 

among educational institutions. 

An essential feature of a school that is to train institute lecturers 

is, that it shall be in contact with field demonstrations or experi- 

ments in agriculture that are conducted along scientific lines. By 

changing the location of the normal school each year to a different 

institution, the students would have the advantage of contact with 

a wide range of experiment work, and thus be far better equipped 

tor giving instruction than would be possible if they had only visited 

a single institution. The expense to the students would -be but 

slightly increased by this method, and the extended acquaintance 

with fellow-workers and college experts thus formed would be of 

lasting benefit. States might be grouped whose agricultural inter- 

ests are most similar, as for instance, New York, New Jersey, Penn- 

sylvania, Delaware, Maryland and Ohio. These six states repre- 

sented in 1903, an aggregate instruction force of 217 lecturers. Fif- 

teen of these lecturers were reported as being connected with the 

experiment stations of the several states or the faculties of their 

agricultural collges, leaving 202 who would be likely to be in atten- 

dance at a school formed by a union of the six states designated. 

If there were added to these, one local manager for each county in 

these six states, numbering 262, there would be a total of 464. 
It is reasonable also to expect that others, knowing of the normal 

school of instruction provided and of its high character, would be 

attracted in perhaps considerable numbers, thus adding to the classes 

that would annually assemble. 

Suitable courses of study for such a school could be prepared by 

the deans of the agricultural faculties of the several agricultural 

colleges and by the directors of the experiment stations of the 

states interested, together with the State directors of institutes for 

these states, this body forming a board of control. These represen- 
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tatives could also select the teaching force or faculty of the normal 

school each year, and make requests to the respective institutions 

for the assignment of the persons selected. 

The courses of study should be constructed so as to require at 

least two years for their completion, and a certificate could be given 

to those who satisfactorily pass the examinations in any one or more 

of the courses offered. 

EXPENSE. 

The average cost to the students in such a school need not exceed 

$100 per term of eight weeks, distributed substantially as follows: 

pea A CA bea OL OME SBOE: Oars ous ratte betes scoters, sitet euade $25 00 

Hight-weeks’ boatd.and room, 22250. .50.s- 40 00 

Certiiedle OL STAG atiOMs ace. <i «cic. tie auc je ee 5 00 

MR APOLLO TCHARSES! 59: St; -. ssc 5. cvergee e, eet iere 30 00 

$100 00 

The cost for maintaining such a school would vary as the faculty 

is increased. No doubt the work could be begun with a force of 12 

lecturers on the faculty staff, or two from each state, changing the 

men from time to time as the needs of the school required. The col- 

lege and station officers and the State directors would no doubt 

contribute whatever deficiency might arise from the failure of the 

matriculation fees to meet expenses. The matriculation fees of 250 

students would amount to $6,250. The salaries of 12 professors for 

two months at $100 per month would be $4,800; salary of a perma- 

nent secretary would probably be $1,000, making a total of $5,800 for 

these items. There would als@ be the expenses for postage, adver- 

tising, traveling expenses of the board of control, and other inciden- 

tal items. It would be expected that the halls, recitation rooms, and 

equipment for illustrative purposes would be furnished by the in- 

stitution at which the normal school is held. 
A graduate school of agriculture, similar in character to the nor- 

mal school just stated, was held at Columbus, Ohio, for a period 

of four weeks, and was supplied with a faculty of 35 teachers at a 

cost slightly less than $4,000 for the term ($3,945.12). 

WHAT MAY BE ACCOMPLISHED. 

What such an institution could accomplish in an educational way 

in fitting specialists for their duties by devoting their attention to a 

single study, can be approximated by considering what is now accom- 

plished in fitting young men in college in the line of mechanic arts 

in the brief space allotted to such study. Sixteen weeks of six days 
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each in the two-years’ course proposed for the institute lecturers, 

with three hours each day given to lectures on a speciality, three 

hours to practical work, and one hour to a lecture on some subject 

of common interest, would give 288 hours to instruction in the stu- 

dents’ speciality. This amounts to 96 hours given to lectures on gen- 

eral subjects; 283 hours to practical work; library reference work 

and special reading, two hours each day, 192 hours; a total of 9 hours 

per day for study, recitation and practice work, or 864 hours given to 

instruction, all but 96 of which are devoted to a special line of study. 

Compare this with the hours assigned to special topics in the 

course of study for an agricultural college, as prepared by the com- 

mittee of the Association of American Agricultural Colleges and 

Experiment Stations, submitted at the meeting of the Association 

held in Washington, D. C., November 17, 1903. The time given in- 

cludes the practical as well as the class-room work. 

Hours 
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1,720 

Here are 12 agricultural subjects, with a total of 1,720 hours, or 

im average of 143 hours to each, the highest being chemistry, with 

330 hours. This comprises the agriculture in a 4-years’ college 

course, while in the normal school, as outlined, each speciality could, 

if necessary, in the 16 weeks have devoted to it 768 hours, or more 

than four times as many hours as are given to the highest number in 

the 4-years’ course just quoted, except the number given to chemis- 

try, which includes 150 hours for general chemistry. 

The Pennsylvania State College gives 390 hours to French, and 

400 hours to German. Harvard University requires in its classical 

course 570 hours in Greek, and the Divinity School at Yale devotes 

but 1,036 to its entire 3-year course of preparation of men to preach 

the Gospel. 
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CAPABLE OF EXPANSION. 

Another feature of these institute normal schools of agricuiture 

is that they are flexible, capable of unlimited expansion at very lit- 

tle increased cost. No money is needed for apparatus or libraries 

or buildings or land, animals or equipment. All that is expended 

goes into teaching and all that is required for expansion is to add 

from time to time to the faculties of instructors as the students in- 

crease and the courses of study multiply. A greater or less number 

of states can unite as circumstances warrant; the number can be re- 

adjusted as experience demonstrates to be necessary. 

PLACE INSTITUTH EDUCATION WHERE IT BELONGS. 

The union system, moreover, will interest all of the colleges and 

experiment stations in the institute work; will give the advantage 

of wise counsel in the preparation of its courses of study; will se- 

cure uniformity in teaching and in the subjects taught and will place 

the moulding of institute education where it legitimately belongs, 

in the hands of institutions whose distinctive work is to give instruc- 

tion in agriculture. 

INSTRUCTION BY LECTURERS. 

The instruction in such a school would of necessity be given by 

lectures. To make these lectures most useful in their immediate 

effect as well as permanently valuable, and also that the time of the 

professors and students may be most advantageously used, full notes 

and a syllabus should be prepared and printed by the instructors for 

distribution to their classes before the lectures begin. No lecturer 

should be engaged to teach who would not supply such a syllabus. 

It is important that the students shall have the lectures throughout 

in the exact form in which the lecturer presents them, inasmuch as 

many of the facts given are to be quoted in their subsequent work 

as teachers in the farmers’ institutes of the country. 

INITIATING THE MOVEMENT. 

Who shall take the initiative in the inauguration of such a set of 

schools? First—The plan should be approved by the American As- 

sociation of Farmers’ Institute Workers, and second—lIt should be 

taken up by the National Association of Agricultural Colleges and 

Experiment Stations and thoroughly discussed in all of its details. 

If found to be feasible, a meeting of the State institute directors, 

with representatives of the National Association of Agricultural Col- 

leges and Experiment Stations could be had, the plans be perfected, 

the states be grouped, teachers be selected, and all arrangements 

made for the immediate opening of the schools. 
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Such a set of schools properly equipped will do as much to assist 

farming people as any other single institution in existence, import- 

ant as many of them are. The providing for the instructing of men 

and women out on the farms so that they may understand the mys- 

teries of their occupation, teaching them to believe in it and love it, 

is worthy of the efforts of our most earnest and capable educators, 

and the maintenance of such a system is a duty which each state will, 

according to its ability, no doubt cheerfully undertake. 

THE NEXT GREAT ADVANCE. 

Interstate normal schools of agriculture for institute workers is 

the next great advance that the institute movement is destined to 

secure. When this is had, then the great need of the institute move- 

ment will be supplied. The need for means for equipping a large 

number of capable and enthusiastic men and women who shall carry 

the news of a better agriculture to farming people. When such in- 

stitutions are established, many problems that now retard the pro- 

gress and development of country life will speedily and satisfactorily 

be solved. ; 

SUGGESTED GROUPING OF STATES AND TERRITORIES FOR NOR- 

MAL AGRICULTURAL SCHOOL PURPOSES. 
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The CHAIRMAN: This ends the program for the evening, and I 

have no doubt that it would be a very wise thing to adjourn promptly, 

with our minds all filled with what we have just heard; but we have 

got something else on hand. We are all to go to State College to- 

morrow. I have already announced that we go on a special train 

kaving here at 8.15 sharp, to-morrow morning. 

On motion, the meeting adjourned to 9.30 A. M. to-morrow at State 

College. 

State College, Pa., Wednesday, 9.30 A. M., Oct. 12, 1904. 

Meeting was called to order by J. S. Burns, Chairman. 

The CHAIRMAN: The first thing that we have on the program this 

morning, is an address of welcome by President George W. Atherton 

of the State College. 

Dr. Atherton’s address is as follows: 

ADDRESS. 

By Dr. G. W. ATHERTON, President State College, State College, Pa. 

Mr. Chairman, Ladies and Gentlemen: I do not propose to take 

much of your time at this stage of the proceedings, and certainly 

not later, but I have very great pleasure in welcoming so large a 

representative body to spend a few sessions with us in the consid- 

eration of questions that are vital, not only to the industry in which 

we are all interested, but which are vital to the wellbeing of the 

whole nation. 

I shall not dwell upon the common-place statement that agricul- 

ture and agricultural industry lies at the foundation of all other in- 

dustries. Those are matters too frequently recognized and too fre- 

quently mentioned among ourselves to need repetition; but I go back 

of all that. I regard the rural class—not simply those engaged in 

agriculture but those who live in the rural regions—as the hope of 

the Republic. - The great cities with their feverish, anxious and 

hurrying life, wear out too fast, and if the great cities were not con- 

stantly recruited by a continual stream of life from the country dis- 

tricts—the rural districts—they would very soon go to decay. Now, 
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the men in the rural regions accordingly should see clearly for 

themselves that they have not only to take care that their own in- 

dustry shall be such as to hold ane lure and satisfy the ambitious 

young men and young women of those regions, but they have it also 

in charge to see that these young men and young women are raised 

to a degree of intelligence that will enable them to compete with 

the most intelligent classes of the great cities where every oppor- 

tunity is spread broadcast before them. 

It is from that point of view that I welcome, not in any perfunctory 

words, but with the sincere expression of my heart, this great and 

representative body. I cali it a great body; it is a sifted body. You 

have come from various parts of this great Commonwealth, the 

queen of all the commonwealths in the Union. You have come here 

selected by various processes of choice, until this morning you repre- 

sent a sifted body, and you are going back to your communities, I 

hope, having secured some new light, some fresh inspiration and 

some higher purpose, because each of us from day to day ought to 

make substantial progress toward higher advancement in the future. 

The College welcomes you, then, with the most cordial feeling and 

with the greatest satisfaction, welcomes you to everything here; 

welcomes you to it because it is yours and not ours. The College 

regards itself as the charter of a great public interest supported by 

the State, cherished and nurtured by the labors, prayers and tears 

and the constant faith of many good men and good women. 

We have just begun the erection, to meet our growing needs, 

of a large hall, which is to be a dormitory and dining-hall, and where 

I hope, next year, when you come here, as I trust you may, you will 

find here conditions that will permit us to entertain you. 

We have named the hall after one of our earliest trustees, one of 

the original founders of the institution, who stood by it and encour- 

aged it amidst the most discouraging circumstances. We have called 

it McAllister Hall. 

Here, on the top of the mountain, on this central plateau, over- 

looking, as it were, the whole State of Pennsylvania, we hope to per- 

petuate the names of the men who have done good things and great 

things for their fellow-men. 

The College wiil be open to you in all its departments, not only 

where you hold your own sessions, but everywhere. Many things 

will naturally lure you away. I understand that the main purpose 

of this gathering is for business, and I see that Mr. Martin has, with 

what seems to me great skill, prepared the program in such a way 

as to have the work of each session fully occupy the time; at the 

same time we hope you will find opportunity and time to take in 

some view of our regular daily life. It is going on to-day and will 

be going on each day. We assembie in the auditorium every morn- 

13 
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ing at eight o’clock for a brief chapel service. During the rest of the 

day the libraries and class rooms will be open for your visits at any 

time, no matter what is going on. You need not ask permission of 

any one and you need not consider that you are receiving a favor, 

but rather doing a favor. If you do not find your way readily, you 

simply have to inquire and you will find our whole body of young 

men students, as yell as members of the faculty and members of the 

board of trustees who happen to be here, will be glad to give you 

every possible information, and assist you in anyway they may be 

able. 

I have been asked this morning to say a word as to the relation 

of the college to agr.cultural education; but I am warned that the 

program does not call for any extended remarks. That is one of 

those things you notice on the program, and you will see that there 

is no space allowed for my address, and I suppose it is expected that 

it will not occupy any space; there is simply a mention of it, and I 

suppose at 9.30 you go on with the first paper. I understand by that, 

that my address was understood, as I have suggested, to occupy no 

space, therefore, I shall interject it, light as it may be and slight as 

it may be, and if I can give you a single useful suggestion, it will be 

all that I shal) expect. I shall be glad if at some future time, Direc- 

tor Martin will give me an opportunity to talk more fully; I was 

thinking that perhaps he would give me one session. 

The thing I want to say is simply this, in as brief form as I can, 

and yet as seriously representing my best thought. Agricultural 

education is like any other education, and education at best is a 

complex problem about which the best minds in all ages have con- 

cerned themselves. Let us ask the question, What is education? 

You take a boy and a girl and in each there is a germ of life; I be- 

lieve, and all my observation confirms me in the belief, that in the 

living boy or girl there are certain potent forces, certain powers 

which may be developed, and under kindly, judicious and reasonable 

training, may be so developed as to evolve what power there is 

there, precisely as if you were to give me a grain of wheat. There 

is a certain potency in that grain of wheat, and there is no more; if 

the grain of wheat is defective, you get a defective growth, so that 

if your seed is defective, your crop will be defective. You take a 

plant or a tree or a flower, and the whole principle holds. I believe 

it holds wherever there is life that there is a certain germ of potency 

which may be divided into large things and small things, and a great 

problem of education is how to provide for ourselves the required 

training, from the home up through the school—to provide these 

living forces with training that will give opportunity for the efflo- 

rescence, so to speak, and fruitage of whatever power there is. 
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Now, a false course of training represses the power just as if you 

set out a tree and then piled stones around it, which would repress 

the growth of the tree; so of children. I do not need to carry out 

the suggestion further. 

The office of education is alike for all human beings, so far as deal- 

ing with the inherent powers is concerned. Simply to train the 

faculties is not education; it is not education simply to acquire 

knowledge. Education means the training of the faculties; to ac- 

quire knowledge in such a way that the trained faculties can use the 

knowledge. 

Not long ago I heard a story that illustrates this: Out in the moun- 

tains of Colorado there was a man engaged in pumping. A mining 

operation was going on, and the pump got out of order. The man 

who had charge of the pump could not repair it. The superintendent 

could not repair it, and they got experts to come who looked it 

over, manipulated it a little, charged their fees and went away, but 

the pump broke down and refused to work just the same, almost as 

soon as the repairer had disappeared. Finally, there came along 

one of those curious geniuses that you find in every community, 

who has a particular knack of doing some particular thing. His 

specialty, was pumps. 

You have heard of the doctor who said whenever he had a patient 

and didn’t know what was the matter with him, he always threw 

him into fits, because he was death on fits. This man had this spec- 

ialty of pumps. It happened that the engineer was an old acquain- 

tance of his, and he said: “Joe, 1am glad to see you, for I am having 

all sorts of trouble with this pump, and Joe, you are just the man 

to fix it up.” Joe said, “I think I can fix it all right;” so the en- 

gineer went to the superintendent and told him, and the superin- 

tendent said, “Go ahead, if he can do it, I will be only too glad to pay 

him for his services.” So Joe went to work and in about an hour 

he had the pump fixed up so it worked all right. The superintendent 

said, “I am very much obliged to you; just make out your bill and 

we will be glad to pay you right away.” So he made out his bill for 

$50. “Fifty dollars,” said the superintendent, “why you didn’t spend 

more than an hour on it. I want you to make out an itemized bill 

before I pay you.” “Certainly,” said Joe, so he sat down and made 

out a new bill: “Repairs to pump, one hour’s labor, 50 cents. 

Knowing how, $49.50.” 

It was the knowing how that counted, and that is the essence of 

education. It is not simply knowing, but knowing how. Agricul- 

tural education is knowing how to do things in agriculture; engi- 

neering education is knowing how to do things in engineering, and 

so on, and so on. 
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Now, there are degrees of education, and here in this College, as 

many others, we have begun down at the foundation. We have to 

get our roots, so to speak, struck into the soil, then we have to build 

up gradually and rear the superstructure on them, and the relation 

of one to the other is one of the important practical problems we 

have to meet all the while. 

I conceive of a system of real education as very much under the 

figure of a tree. A tree strikes its roots into the soil and the more 

vigorous the roots are under ground, the more healthy they are, the 

better they support and nourish the whole growth of the tree; then 

those roots are all compacted, if you give the tree a fair chance, and 

those roots and rootlets contribute their force to produce one solid 

trunk, and that solid trunk gives your branches, your flowers, your 

blossoms and your fruit. Just soin education. There must be some- 

where, down in the foundation of education, a rooting in the soil of 

elementary knowledge and then there must be somewhere a gather- 

ing up of that knowledge. That is the office of the college; to gather 

all that up into strong, compact, vigerous growth that we call the 

trunk of the tree. A college education is the trunk of education. 

Any system of education, high or low, under any guise whatever, 

which does not somehow provide for the systematic compacting of 

elementary knowledge, is a false system and never will produce 

strong and permanent results. The inference is obvious, that in 

agricultural education, therefore, we ought to have it in the public 

schools and we ought to have in the teaching ranks in our schools a 

corps of teachers capable of teaching the sciences of nature. 

I spent my early life on a farm and I never was taught that there 

was any such thing as a law of life in the growth of plants, trees and 

flowers about me. I dealt with animals all my life and I never was 

taught that there was the slightest suggestion of any such thing as 

a law of animal growth, so with all that world open to me I never 

had a suggestion that I was a part of that world. Everything was 

done by the mere rule of three for the ordinary purposes of getting 

a living. You need not wonder that the average boy and girl under 

such conditions becomes dissatisfied with that kind of a life and 

wants to drop out of it. But if you once open to them the mysteries 

of the life about them and let them see that they, of all others, are 

the most favored with opportunities for learning in the life all 

around them, you make a new attraction for the life of the farm. I 

hope we shall be able to contribute a very large amount of education 

to that end during this session, as supplementing the work in the 

public schools. : 

We have not been able, heretofore, to do anything like it in this 

field what we have desired to do, what I hope we shall be able to do 

hereafter, but we have made a beginning, at least, after an eight 
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years’ struggle with the Legislature. We have the recognition of 

what the farmers of Pennsylvania demand, and what they need. We 
have a dairy building, said to be the finest in the United States. 

We did not aim at that; we have never aimed at that specific thing, 

but merely to have something worthy of Pennsylvania, believing that 

there is nothing too good for the young men and women of Pennsyl- 

vania, and so we have begun with our dairy building to obtain as 

good and as great an insight into the subject of dairying as modern 

science and modern discovery can afford. 

I want to say to you that the agricultural interests of Pennsylva- 

nia Owe an immense debt of gratitude to Dr. Armsby and Prof. Wat- 

son and Dr. Frear, who planned so carefully and so laboriously and 

did so much in securing this building, and to Col. Woodward, of the 

Board of Trustees, who gave of his time, without compensation and 

without any question of reward, unflinchingly, to start these great 

buildings. I might mention other names, but it happens that Col. 

Woodward was the Chairman of the Board of Trustees, so that, with- 

out his knowledge, I take pleasure in naming him here. 

In the last Legislature, we asked for an increased appropriation 

for the maintenance of instruction in the Department of Agriculture, 

but we were unable to secure it. The answer was, “You won’t need 

that until you get your new buildings.” We propose to ask for the 

same thing this winter; that is, we propose to ask for an increased 

appropriation for instruction in agriculture, and we propose to throw 

weight upon these short courses which will tempt boys here a few 

weeks or months, then let them go back to the farm and come here 

the next winter, and so on, as long as they will come. 

I have personally, privately and publicly bent by best energies 

to the building up of that kind of instruction without neglecting the 

higher and more complete instruction in the Pennsylvania State 

College. 

I want to say just one other word, and here I must close. I have 

spoken already of the relation of agricultural communities to the 

urban or city communities. Some of my friends differ from me 

perhaps in my conception of what education ought to be in a re- 

public; but I have a very strong conviction that the instincts of the 

people are better than the logic of the schools, and after all our talk 

of what education should be, there is a growing development of the 

instincts of the people, our great democracy, in favor of providing 

such an education as is needful for the uses of that democracy. 

Let me explain: You go back in history and you will find that the 

ruling class, whatever it has been, has generally agreed and has taken 

care to keep education within its own control. Go back to the days 

of the Jewish theocracy, and who controlled education there? There 
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were no such things as public schools or private academies or nor- 

mal schools. There were a few higher institutions where the select 

few had their special training under the direction of the Jewish 

priesthood. Wherever the Roman Catholic church had control, it 

has controlled higher education. Whenever the aristocracy has had 

control, it has controlled higher education. A student that did not 

belong to the Church of England could not get into the University 

of Oxford or Cambridge. That barrier is being broken down, as all 

other barriers are being broken down, but nevertheless, it emphasizes 

my proposition that the ruling class, as is shown in history, has 

usually taken care to control higher education. In this country the 

ruling class is the people; the great democracy. They should keep 

within their own hands the instrumentalities of education, lower as 

well as higher, so that every poorest boy can have, by the aid of 

study within his reach, as good an education as is open to the wealth- 

iest and the most favored. 

Unless we have that system of education, the control of all our 

public affairs would pass into the hands of the specially favored 

classes, therefore, I regard our public schools, our normal schools 

and State Colleges, as the instrumentalities to which we must look 

to secure to us and those who come after us, these great benefits. 

Now, ladies and gentlemen, I must ask you to pardon me for taking 

so much longer time than I had intended, and with these discon- 

nected and desultory but earnest remarks, because they express 

the deepest conviction of my life, and I learned it from a godly and 

patriotic mother, I must conclude. We are working out here not 

only a means of livelihood, solving the question of bread and butter, 

but we are working out a part of the great problem of modern civ- 

ilization, especially as affecting the question of human liberty, so 

that I never can look upon a gathering of this kind, or in any branch 

of education, without thinking of it, with regard to these larger 

problems. 

Again, I bid you a most cordial welcome here, and trust that the 

gathering will be not only full. of ample profit now but will lead to 

many similar gatherings in the future. 

The CHAIRMAN: The response will now be made by Mr. Alva 

Agee, of Wooster, Ohio. 

Mr. Agee made the following response. 
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RESPONSE TO ADDRESS OF WELCOME. 

By MR. ALVA AGBE, JVooster, Ohio. 

Mr. Chairman, Ladies and Genticmen: The privilege of a response 

came to me unexpectedly a few moments ago. While thanking 

President Atherton for his kind words of welcome, I want to say for 

the farmers everywhere that we have learned to feel at home at our 

agricultural colleges. We have learned to come to the college ex- 

periment stations for all the facts that we need. Now that was not 

true twenty years ago. I do not believe it was hardly true a dozen 

years ago. We, as farmers, didn’t know there were facts here that 

we wanted. We hardly realized what attitude these scientists pre- 

sented to us as working farmers; but that day has changed, and it 

seems to me one of the best facts that we can present, that to-day 

all over this country the progressive men among the farmers are the 

true friends of the agricultural colleges of their states because they 

have learned that through these colleges they can obtain that which 

they need in their own life-work. I recall the fact that as a farmer 

I had gone to my own experiment station for one thing concerning 

the crop that Iam most interested in, that was worth many hundreds 

of dollars to me, and to the experiments at State College I owe thanks 

for information as to another fact, that I converted into hundreds of 

dollars on my own farm. We are, therefore, to-day the friends of 

the agricultural colleges and experiment stations. 

Now, friends, the pleasantest thought that came to me in that 

address of welcome, was the public assurance of President Atherton, 

that I received from him Monday in private conversation, that the 

State College proposes, as soon as we give it the money, to put in 

a course of instruction that would fit our youth who propose to re- 

turn to the farm to live. 

President Atherton well says that we must train our youth to go 

into the cities and cope with those in the cities; but the great need 

to-day over this country of ours is not so much the recruiting of the 

cities as it is to revive and save our agriculture. There is serious 

danger that our lands are going into the hands of large and absentee 

landlords, that the brighest farmer boys are going to go into more 

lucrative life-work, and we want here, at State College, a course of 
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training along the lines needed just as we want it at the University 

in Ohio—a two or three years’ course of study— just such as Dr. 

Atherton has outlined, where your boy and my boy can go after he 

leaves the high school and get some short course in agricultural 

education, so that they will know about the conformation of animals, 

so that they can be successful in buying and selling and know about 

feeding, where they will be instructed in such a practical way that 

they will understand the soil, and know how the soil should be 

treated, when it is in need of humus and what its conditions require, 

where they will have instruction all along these lines and then go 

back to the country and win. | 
Up in Minnesota, I found 530 students receiving instruction who 

propose to go back and who will go back to the farms to be winners. 

Your neighborhood as well as mine needs young men like that. Dr. 

Atherton says that the thing he looks forward to to-day is just the 

completion of this agricultural building, and then funds for mainte- 

nance in order that he can offer to us that course of study; and, farm- 

ers of Pennsylvania, you cannot do a better thing for agriculture to- 

day than to support in the Legislature and to demand that they give 

us just that course of study. We can’t get it until we have a build- 

ing to house it and money for its maintenance. It is going to come 

in Ohio and in Pennsylvania and in other Eastern states, and when it 

does, there is going to be a great redemption for agriculture. 

One more word. Friends, it is to the Experiment Station that 

we look still for the facts we need and for the elevation of agricul- 

ture. How can you expect that Experiment Station to do the work 

that needs to be done here when there are not sufficient funds to put 

specialists in charge of each department of the work? You will see 

that without sufficient funds it is practically impossible for Dr. 

Armsby as Director, or for President Atherton to accomplish what 

is needed. We should have a complete course in Agronomy and a 

sufficient corps of experts at the Experiment Station to do the work 

which ought to be done. 

You will see that that dairy building cannot do the work that you 

Pennsylvanians need to have done unless you have the funds for the 

employment of the best experts. I do not mean that you have not 

some, but you are crippled in that department right here to-day for 

want of funds to give you such an experiment station as Pennsylva- 

nia needs. Now what do you want to do? Why, go to your State 

Legislature and demand maintenance for this college to that extent 

that we can have those courses of study for the boys who are going 

to remain on the farm; if we expect them to remain there, we must 

have them. 

Dr. Atherton also said to me privately that we need teachers in 

agriculture. We have got to have that four years’ course that will 
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make professional men, and a corps of competent teachers, and side 

by side with that, we need that short course for our sons and daugh- 

ters who will return to the farm, and President Atherton is desirous 

to give it to us. It is only a question of some dollars from a Legis- 

lature that has millions upon millions to appropriate. Pennsylvania 

has done a great deal, but there is much more to be done, and so I say 

we farmers should get together and demand that this appropriation 

be made. I am glad to-day that there is nothing else left to be 

done except to demand an appropriation. With a Department of 

Agriculture at Harrisburg that has given us such an efficient ad- 

ministration, and is doing so much for the farmer throughout the 

State of Pennsylvania, and with the State College so willing, it 

seems to me that the future of Pennsylvania agriculture is bright 

indeed. 

The DEPUTY SECRETARY: During the opening session at Belle- 

fonte, Dr. William Frear was to give instruction on “Soil Improve- 

ment.” Dr. Frear was called away on important business and could 

not be present. He consequently prepared a syllabus of this lecture 

which is available and will at some time be distributed. I am sat- 

isfied that the entire audience will appreciate the study of this syl- 

labus, although we regret very much that we are denied the pleasure 

and privilege of receiving it from the hand and mouth of Dr. Frear. 

While I am on the floor, I will state that there will be a change 

in this program. Thursday night the exercises will be held at State 

College, in this room, instead of Bellefonte, for the reason that we 

have illustrated lectures. Both Dr. Crosby and Prof. Surface have 

illustrated lectures with lantern slides. All the apparatus is there 

for that purpose. The train carrying us to Bellefonte will remain 

until after the exercises close and convey us back. There may be 

some other changes which we will note from time to time. 

DR. ATHERTON: Prof. Butz. has been asked to act as Chairman 

on the Committee of Arrangements on behalf of the faculty, so that 

any of you who want anything, go to Prof. Butz. I don’t know 

whether that applies to his bank account; but he is responsible. 

I want to say that this winter we can take care of a hundred boys 

in creamery and dairy work, and at least fifty in short courses in 

agriculture. We want word to go abroad from here that Prof. Wat- 

son, who has had much correspondence in reference to these short 

courses, will be glad to hear from any prospective students in those 

lines. 

The CHAIRMAN: The next thing on the program is Section A. 

We will now hear from Dr. H. P. Armsby on “Animal Nutrition.” 

Dr. Armsby made the fellowing address: 

13—T—1904 



194 ANNUAL REPORT. OF THE Off. Doc. 

*PROGRAM—SECTION A. 

ANIMAL NUTRITION. 

By Dr. H. P. ARMSBY, Director, Experiment Station, State College, Pa. 

Mr. Chairman: I have taken up the question of ‘The Protein Sup- 

ply of Dairy Cows” as my topic because the subject of “Animal Nu- 

trition” is too large for treatment in one hour, therefore, with the 

consent of Director Martin, I will take up this single topic. In the 

first place, take a simple case. Suppose you do not give an animal 

any food at all, pasture it for a time, we find if we examine the ex- 

creta, that it is still breaking down the protein of the body. We 

find the urea and the other substances which come from this break- 

ing down of the substances still present. In other words, that means 

that the necessary operations of the vital machinery used up protein 

and if you let the machine run long enough without any protein to 

make good this wear and tear, it will break down, that is to say, an 

animal can be starved to death by leaving out the protein of its food 

while giving it plenty of other material, just as if you supply plenty 

of coal under the boiler of an engine, and neglect to supply any iron 

and steel for repairs until it wears out. The engine will run for a 

time, run longer than the animal, but ultimately will break down. 

A certain amount of protein in the food is absolutely necessary to 

the vital machinery in repair. A minimum of protein is essential 

for maintenance, that is, you must have a certain amount, not a very 

large amount, to keep up the repairs, so to speak, of the animal; to 

make good the protein that always will break down, and the break- 

ing down of it you cannot prevent by any sort of advice. You must 

have a certain amount of protein to maintain the animal. 

Now, what happens if we give it more? In the mature animal 

you might think, at first blush, that if you give it enough protein to 

maintain its tissues that you would produce more lean meat in the 

animal. As amatter of fact, you don’t. If you give it more protein 

it simply breaks down, and you get a corresponding increase in the 

*Nore.—The program was arranged in two sections. Section A and Section B. Thetwo classes were 

scheduled to meet at the same hour, Section A in the main room and Section Bin room 121. The pro- 
ceedings are arranged under the different sections. ' 
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amount of waste product excreted in the urine. You cannot cause 

the mature animal to build up tissue or lean meat in the body by 

giving it more protein in the food. It will simply break down; all 

the nitrogen will be disposed of in the urine of the animal. The best 

you can do is to have this nitrogenous residue used just as you might 

use starchy matter or fat; in other words, what practically happens 

is, when you feed more protein to the mature animal than it needs, 

you are simply using that protein for fuel, and you don’t get any con- 

structive work out of it. It simply serves either to run the animal 

machine for the time being, cr it may be stored up as food and used 

in that way at some future time. In this respect, I am speaking of 

the mature animal. 

In the case of a young animal, or a milking animal, we have a 

somewhat different state of affairs. As I said, with the mature ani- 

mal all the protein practically that is in the feed goes out in the 

excreta, that is, if the protein breaks down. 

With the young animal, on the other hand, there is a possibility 

of storing up extra protein; with a very young animal, there is a 

very strong tendency that way. There were some experiments made 

a number of years ago on a calf about a week old or so. That calf 

ate, in proportion to its weight, a large amount of protein in the milk 

which was given to it and stored up about seventy-five per cent. of 

that protein, while if the same amount of protein had been given toa 

mature animal, it would all have been broken down practically, that 

is, the young, growing animal has a use for this extra protein in build- 

ing up its tissues, consequently, it is safe to feed it more, because it 

can store up this extra protein. As it grows older it gradually loses 

that power; when it is a month old it stores up less protein; when it 

is two months old, less still and so on. 

In the young animal, then, a certain excess of protein in the food 

can be used. There is a place to put it. The same is true, to a de- 

gree, in the animal that is producing milk. We all know that milk 

itself contains in the neighborhood of three to three and a half per 

cent. of protein, chiefly in the form of casein. In this respect, then, 

the milking animal is somewhat like the young animal, that is, in 

reference to using an excess or a larger amount of protein in its food 

for constructive purposes than the mature animal not giving milk. 

We come now to something a little more definite, the bearing of 

these general facts upon the subject of the necessary protein supply 

of the dairy cow. How much protein does a dairy cow need? To 

answer that question, let us consider, in the first place, what she 

needs it for, in the light of what I have said. Like every 

other animal, she needs a certain amount for maintenance, a 

certain minimum amount to keep her vital machinery in repair and 

make good the waste. That amount has been found io be in the 
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neighborhood of six-tenths of a pound for a thousand-pound animal. 

From somewhat extensive experiments that have been made both 

here and elsewhere upon this point, we have, as a net result, this 

amount of six-tenths of a pound for the thousand-pound animal, and 

I think we may say safely that this amount is ample for such an ani- 

mal. It is possible that somewhat less would answer, but we are 

reasonably certain that that is enough. We may say then that the 

ration of our dairy cow must contain six-tenths of a pound of protein. 

Now, in addition, there is the casein and albumin in the milk which 

can be made out of the protein of the food. Now we can figure up 

that, approximately, without any difficulty. It depends of course 

upon how much milk our cow gives. Let us take a moderate yield 

of twenty pounds of milk a day, not a very heavy yield; the amount 

of protein in that milk, will vary somewhat, of course, according to 

the breed and individuality of the cow and the quality of milk that 

she gives. In a general way, we can say, that about one quarter of 

the dry matter in milk will be protein; that milk contains, we will 

say, thirteen and a half per cent. of solids, that would be equivalent 

to two and seven-tenths pounds of protein per day, one quarter of 

that being .675 pounds of protein. Under these assumed conditions, | 

then, it is evident that we must have in the ration of that cow a lit- 

tle less than seven-tenths of a pound of protein simply to make the 

protein in the milk because the animal body cannot make protein out 

of anything else. We also must have 1.275 as the least amount of 

protein that that cow can get along with. It requires .6 of a pound 

to maintain her body or tissues. Since there is this amount of .675 in 

the milk, we must supply that much in the food if we don’t want to 

draw upon the body. This would represent the minimum. If we 

suppose that cow to give thirty pounds of milk with, say 15 per cent. 

of solids, there would be four and a half pounds of solids a day and 

a quarter of that would be .125 pounds of protein approximately in 

themilk; andadd six-tenths to that, you will have .173, in round num- 

bers. So the protein supply would depend on how much milk she 

is capable of producing. You strike there a very important idea, 

namely, the modification of the ration in accordance with the capa- 

city of the cow. There are some other things to be taken into con- 

sideration. This protein—take this example—is chiefly in the form 

of casein with a little albumin. Now we do not give our cow casein 

or albumin in her food; we give her proteids which are similar, but 

not casein and albumin. 

Now as to the matter of waste, it is somewhat as if you were to 

take down a shed and re-build it in a different shape in a new place. 

You could not do that without some waste material. There would 

be some pieces that would not fit in the new place and there would 

be some waste material. It is probable something the same is true 
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with this amount of protein in the bedy which is made out of food pro- 

tein, but it is altogether probable—I am talking probabilities now— 

it is altogether probable there is some waste in the process, and if 

that is true, we have to increase that amount; how much we have 

as yet no means of saying. That is a sort of speculation. 

Now, in addition to this, there is another very important ques- 

tion, and one which has been the subject of a good deal of discus- 

sion and one to which I expect to devote the rest of my time, and that 

is, Does excess of protein have any tendency to stimulate the milk 

production? .Let me make that plain. We calculate that this sup- 

posed cow of moderate capacity needs at least 6 per cent. of protein 

and may be a little more, on account of this allowance that has to 

be made because of changing from food proteids to body proteids. 

She needs at least this much of protein in her daily ration. If we 

give her more than that—two pounds instead of a pound and a quar- 

ter—will that extra three-quarters of a pound stimulate her to pro- 

duce any more milk? Will it make the milk-making machinery work 

any more readily or efficiently? It has been quite generally be- 

lieved that it does. As you know, the German feeding standard calls 

for about two pounds of protein per day for a good dairy cow, and the 

so-called western standard of average dairy practice with a large 

number of good feeders calls for about two pounds and a quarter of 

protein per day. 

You can readily see from these figures that that must be more than 

would be required for the maintenance of an average cow and for the 

protein actually found in her milk. Now the question is, I repeat, 

Does such an excess tend to stimulate the milk production? Or it may 

be put in another way, and frequently is. We have been accustomed 

to speak of the nutritive ratio of our various foods. Givena suitable 

amount of digestible matter or food material by increasing the nu- 

tritive ratio will it stimulate the production of more milk? It is 

generally believed that that is the case. We have been taught that 

the dairy cow requires a narrow, nutritive ration; a good deal of em- 

phasis has been laid upon that, and rightly; the protein supply is 

important. It is possible, however, that we have a little exaggerated 

the necessity of it and at any rate I think we can get a little clearer 

view of the subject if, instead of talking about the nutritive ratio, we 

attack the problem on a little different side, and speak, as I have 

done already, of the actual amount of protein required. The cow 

needs something besides protein and we have got to furnish enough 

of the other required material to keep the animal machinery running; 

but for our present purposes we can state the question I think more 

simply by saying that so many pounds of protein are needed per head. 

On this point, I am going to present first, the results of a few experi- 

ments. The first one of these results is recorded in Bulletin No. 132 
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of the New York Agricultural Experiment Station and some of the 

results I have attempted to reproduce in a simple way on some dia- 

grams which are also tabulated in these printed tables. The results 

shown in Bulletin No. 132, are the results of an experiment insti- 

tuted primarily for another purpose. The protein supply varied con- 

siderably as shown in Table I. The first column shows the num- 

ber of the period and the second the number of days it covers. The 

third column of this Table I, shows the total amount of digestible 

matter contained in the food, so far as it was determined; the next 

column the number of pounds of protein. The cow weighed, as you 

see from the statement, about 870 pounds, so her body maintenance 

requirement was about half a pound. Now, if we subtract from the 

digestible protein food this half pound that this cow required ap- 

proximately to maintain her body tissues, the remainder will show 

how much is available for milk production or other purposes. These 

amounts are given in the column headed, “Protein less Maintenance,” - 

and you see the variations were quite considerable, ranging from 1.35 

in the third period down to nothing, and a little less than nothing 

in the fifth period, while the total digestible matter did not vary so 

very greatly. It runs this high in the first period and in the second 

and fourth it is about the same. In the third it was not determined. 

So far as the testimony of these two experiments would seem to 

indicate, it appears that below a certain limit the protein supply 

does affect the yield of milk, in this experiment particularly, where 

the available protein gets below 125 per cent. on what there is in the 

milk we are apparently getting a falling off in the milk yield. These 

three periods show a very wide range of the protein without much 

obvious effect upon the milk production, but when we got down here 

(referring to diagram on black-board) it is falling off evidently a good 

deal. Somewhere in here we pass the limit below which we begin 

to get a falling off in the milk yield due to an insufficiency of protein. 

If we were to take the testimony of these experiments alone, then 

we should be inclined to say that if we let what I have called the 

available protein—that is the protein minus the maintenance sup- 

ply—if we let that fall below about 115 to 125 per cent. of what we 

may fairly expect in the milk, we shall get a falling off in the milk 

yield. Scme other experiments which I shall present, however, may 

incline us to modify that view a little. 

Table No. 3, is an experiment at the Minnesota Station of a more 

practical nature than the two that I have mentioned hitherto, taken 

from a very carefully kept record of a dairy herd of that institution, 

divided by Prof. Hecker, who is an expert dairy feeder. He divided 

lis herd into three lots, each lot got fourteen pounds of total 

nutrients, but with quite varying amounts of protein as you wii! see 

in Table No. 3. This experiment I think is particularly interesting 
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from the practical nature of it, and the fact that it was conducted by 

a man who has a national reputation as a skilled dairy feeder. 

I come now to ask your attention to a few experiments which he 

made at this station bearing upon this same point under the imme- 

diate supervision of Prof. Hill, whom many of you know. (This was 

explained by means of a diagram on the black-board). 

Now, in this last experiment, if you will compare the figures for 

available protein with the protein of the milk in the second half, you 

will see that in the middle period of this last experiment we got 

about down to the amount of protein required for the actual protein 

in the milk, that is, there was no excessive protein to stimulate milk 

production, and yet we got almost as good results so far as we can 

judge, by comparing them in this way, that is to say, there is no 

clear evidence in this set of three experiments that the extra amount 

of protein received by Lot 1 or received by Lot 2 at the beginning 

and end had any material stimulating effect. The cutting down in 

the protein seems to have resulted simply in diminishing the amount 

broken down while the milk production seems to have gone on, so 

far as we can judge, at a normal rate. 

With each of these experiments, we also had a sort of an experi- 

ment within an experiment. We took one pair of cows—one out of 

each lot, and in addition to the general experiment, we collected the 

excreta and made a very careful analysis so as to determine just how 

much waste nitrogen there was; and without attempting to go into 

the details on that technical part of it, it is sufficient to say that it 

substantially corroborated the conclusions drawn from the more gen- 

eral experiment. We found in this last experiment, for instance in 

Lot 3, that there was just about enough protein in the ration to sup- 

ply the maintenance demand in the body and an equal amount of 

protein in the milk. This dotted line here and black line represents 

the result in this case upon this single animal; it is almost exactly 

parallel to the result upon the whole lot, furnishing in that respect 

a check. To check up the matter still further, I have computed in 

each of these experiments the results and they are tabulated and 

found on Table 7, and are represented also on these diagrams. Here 

is the first of it; there is a good deal of irregularity in that. Curi- 

ously enough the lines are further apart here in the second and 

fourth period than they are in the middle period. I think this means 

simply that we gave a little too much feed in those two periods and 

they were probably putting on some fat on their backs. Here are 

the results tabulated in the same way for the second experiment; 

you will see the black line and red line run pretty close together; no 

very clear difference in the efficiency of the feed in the two cases. 

In the last one there is some bowing down or sinking of the line, in- 

dicating a lower efficiency. It is true to about the same extent in 
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one lot as in the other. If we had run only the one lot and compared 

them in the ordinary way, we should have concluded that the protein 

did make some difference in the yield of milk in the middle periods 

where we cut off some of the protein, we didn’t get as much milk but 

we found that whatever was the cause of that, it was not the dimin- 

ishing of the protein. 

In this experiment there appears a little greater falling off than 

there should be in that middle period. It was a very wide, nutritive 

ration and very low protein-content. On the whole, I think, the clear 

teaching of these results is, as I indicated in the beginning, that per- 

haps we have overestimated the importance and overstated the 

amount of protein necessary for the dairy cow; I say perhaps. In 

one point of view, I ought to give you something that is certain. I 

feel, however, that one of the important functions of a gathering 

like this is to get these gentlemen who are to act as instructors to 

thinking on some of these problems. I do not conceive it to be the 

function of this Normal Institute to simply fill you up full of some- 

thing that you are going to pour out later. The function of the in- 

stitute worker is essentially that of a translator, to see how these 

principles have been worked out and applied, not to act simply as a 

vehicle of transmission, but to think on these questions, and to work 

out his own conclusions and his own best judgment to his audiences, 

and so it is not felt that it was out of place to bring forward a ques- 

tion which cannot be answered perhaps categorically and absolutely. 

I think we are safe in saying, however, that a dairy cow does not 

need very much more protein than is equivalent first, to what she re- 

quires for maintenance, and second, to what she will normally put 

into her milk. Any good dairyman knows how much he can expect 

from a cow—how much protein he expects that dairy cow to give 

him in the milk-pail. He can add to that the protein required for 

maintenance, and I think he won’t need to go very much beyond that 

to get a sufficient ration so far as protein is concerned. 

As I suggested, this matter has been discussed a great deal from 

the standpoint of nutritive ratio, so-called. It is not a question 

primarily of ratio; it is a question of amount. Suppose I feed my 

cow—my herd—with a moderately wide ration. If I make up that 

ration of foods that are not very palatable, the cow does not quite 

like them, and so feeds rather lightly, or I don’t give her quite 

enough, she may fall short on protein. But if I take another ration 

just like that in nutritive ratio, but on which the cow feeds liberally, 

she may get enough protein, all she needs out of a ration of exactly 

the same nutritive ratio; you avoid that ambiguity if you consider 

how many pounds of nutritive protein you have got to supply and 

I can’t see that it is going to aid much if I neglect that ration by put- 

ting extra carbohydrates in that ration. I think, in general, we have 
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a little over-emphasized the fact of a protein supply. I do not mean 

to say that we can feed a dairy cow successfully on timothy hay and 

corn meal. We need a certain supply of protein and we need mure 

protein than is contained in a good many farm crops. I feel from 

the testimony of these experiments that if we take care to make our 

ration palatable and keep the cows in good condition—because if 

you feed the wide, nutritive ration and keep the cow out of condi- 

tion so that her hair stands up this way (indicating)—it is not fair 

to ascribe her condition to the lack of protein. I believe your ration 

should be made palatable, and I believe we do not need to be quite 

as anxious about protein as we have been. 

With comparatively wide, nutritive ratios in skillful, practical 

hauds, in this last experiment of 1898-9, leaving out the middle 

period where it was very wide, all the others had a ratio of 85 or 8&8 

and gave practically as good results as the ratio of 65; and if you 

trace that back, you can’t get any very different result between a 

ratio of 165 and 135. This does not mean that our dairy farmers do 

not need to buy protein foods, but it does mean that a balanced ra- 

tion is of importance. It means.simply that perhaps we do not need 

quite as much protein as we thought. If a man who has good, pala- 

table feed, if protein is high, if oil meal is high, he need not feel that 

he can’t possibly produce milk because he cannot afford to buy those 

feeds. I think the indications are, if he gets to that point or a lit- 

tle beyond, he will be doing fairly well. It will obviously depend on 
the character of his herd; the more milk that herd is capable of giv- 

ing, the more protein he has got to give them to produce it, and he 

has got to give more in the earlier stages of lactation than when the 

cow is drying off. He has got to have something like a sliding-scale. 

It comes back after all to the practical judgment of the feeder in the 

application of these principles. 

I had intended to say just a few words on the sources of protein 

supply, principally as between the purchasing of feeds and the rais- 

ing of feeds, but I see my time has expired. 

The CHAIRMAN: We will now call upon Dr. Armsby to take 

charge of the Round Table. 

ROUND TABLE—SECTION A. 

A Member: What form of protein is best for farmers to use, or 

what should a farmer buy, when he is a raiser of corn, oats and 

wheat? Can we feed two pounds of protein per cow per day with 

safety and profit? 

14 
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DR. ARMSBY: I don’t think I can answer that question better 

than by referring you to the work of the New Jersey Sta- 

tion and particularly to their Bulletin No. 158, which gives a series 

of rotations of silo crops, supplying considerable protein. In general 

terms I can say, raise leguminous crops such as oats and peas or the 

soy bean of the cowpea or alfalfa. Dr. Voorhees gives a list of four- 

teen different sets of crops; there they grow two and three crops a 

year on their soiling and plots and arrange them in such a way that 

they have a continuous supply of green forage throughout the year. 

We are working out that same problem here but we have not com- 

pleted the work yet. 

MR. M. P. HALLOWELL, Bucks County: Are pumpkins of suffi- 

cient use to the dairy cow to admit their culture and use with other 

feeds? Should the seed be removed before feeding them? Have 

they any protein? 

DR. ARMSBY: Pumpkins are not particularly rich in protein and 

it would not pay to raise them if you wanted them simply for pro- 

tein. I think some of the others would be a better judge than I 

whether it would pay to raise them generally; as to the seeds, I sug- 

gest you refer that to somebody who has had experience with that. 

MR. HALLOWELL: We had quite a discussion come up about the 

pumpkin and I asked that question for information. Some man said 

that if a man would plant pumpkins in his corn, he would get a gun 

and go after him. 

DR. ARMSBY: Pumpkins are a good dairy food, but not a source 

of protein particularly. 

MR. BOND: I spent four years from time to time off the farm in 

the village and I resolved upon an experiment. I tied up a milch 

cow and the heifer for beef in the stable and I fed them both noth- 

ing at all but corn meal and pumpkins for ninety days and we didn’t 

remove a seed, and we never had a more satisfactory supply of milk 

nor better butter than we had during that time. My wife packed it 

and kept it for six months and the beef heifer made the very best of 

beef, and she never drank but four gallons of water in the ninety 

days. The cow would drink a little water occasionally, about every 

other day. I think that entirely exploded the theory that the seeds 

were injurious to an animal. I would not discard the seeds; we are 

feeding them now, the sweet pumpkin by the bushel, with the very 

best of results. 

PROF. HAMILTON: The statement I believe was made that the 

entire quantity of nitrogen that is taken in is excreted. Are we 
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to infer, therefore, that the nitrogen is not deposited in the muscular 

tissue and other organic matters in the body and kept there? 

DR. ARMSBY: My statement was in regard to mature animals, 

that the amount given off was equivalent practically to that taken in. 

That is not necessarily saying that it is not temporarily deposited, 

but the balance is equal on the two sides, that is to say, the mature 

animal has no considerable capacity for producing lean meat tissue. 

PROF. HAMILTON: If that is the fact, is it important, if you de- 

sire an animal to give a large amount of lean meat, to select a breed 

that has that characteristic? 

DR. ARMSBY: Yes, and you have to make your meat very largely 

while the animal is growing. These experiments have shown that 

the rate of lean meat production diminishes very rapidly, and the 

tendency, as the animal grows older, is towards fat production. 

MR. DRAKE: This first table, does that apply to all animals? 

DR. ARMSBY: No, that applies to the least amount of protein re- 

quired by a thousand-pound cow giving 20 pounds of milk a day. 

MR. DRAKE: Does that apply to all animals? 

DR. ARMSBY: No, that is for cattle. It is about .6 per Ib. for 

a thousand-pound animal and approximated more or less in propor- 

tion to the weight; it don’t apply particularly to horses, sheep and 

hogs. 

Mk. LIGHTY: Provided I would have a cow that would give a 

proportionately large amount of normal milk, would the work of pro- 

duction of that milk have anything to do with the best theory of 

feeding; would there be a requirement for a larger maintenance 

ration, or if my neighbor would feed a ration that would be very 

difficult to digest and that animal would have to work very hard to 

digest that, wouldn’t that tear down some of the tissue so that the 

maintenance ration would have to be larger? Is that possible, or 

will that remain practically stationary? 

DR. ARMSBY: That is largely a question of the way of looking at 

it. Undoubtedly that extra work would have to be supplied in some 

way or other; that would come largely, however, from the non-nitro- 

genous ingredients of the food or body. 

MR. LIGHTY: I ask whether the tissues would be broken down 

by the work, or would they be replaced? 
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DR. ARMSBY: Probably not. If an animal is at work and doing 
quite severe work, the force for this muscular work comes from the 
non-nitrogenous ingredients chiefly. 

A Member: To what would you attribute the falling off of butter- 

fat from 4 to 33 per cent. under same condition of feeding? 

DR. ARMSBY: I do not know how it is possible to answer that 

question without a knowledge of the conditions. It is an abnormal 

thing, the tendency being rather to increase than decrease. I should 

take it that it indicated some abnormality either in the health of the 

animal or its surroundings in some way. 

A Member: A change from one stable to another or frightening 

with a dog or some condition of that kind will do it. 

A Member: When a cow’s udder becomes inflamed through the in- 

fluence of feed given, what is the remedy, allowing the feed to pro- 

gress to keep up the milk-flow? 

A Member: The first thing, if the trouble is due to wrong feed, the 

first thing is to change the feed. You have got at the same time to 

work on the udder to get out as much as possible the inflammation; 

but if you have been feeding the cow too heavily with cotton-seed 

meal, and have got her system all fevered up through that unnat- 

ural, heavy feeding, the first thing is to cut down on that feed, take 

away the cotton seed feed and give bran mash or roots, or something 

of that kind, that will cool off the body of the cow and then start in 

and give her proper feed. 

SECRETARY MARTIN: Does the source from which the protein 
is derived, affect its value as a food? 

DR. ARMSBY: As ordinarily measured, it unquestionably does, 

because protein from straw is a very diiferent thing from protein 

from oil meal or bran, different chemically, undoubtedly the source 

of protein does affect its value. The protein for example for straw 

or hay, coarse fodders in general, is not quite the same thing as the 

protein from oil meal or bran. It contains more of these materials 

that [ call non-proteids, things that have nitrogen enough but are not 

proteids; they have the protein along with other things. Coarse 

feed appears to be harder to digest, involves more labor of the organ- 

ism, the point to which Mr. Lighty alluded just a little while ago, 

so that we cannot say they are equally valuable. Probably the pro- 

tein of coarse fodders is not as valuabie as that from grain. 

PROF. COOKE: In making that statement can you use the non- 

proteids in making that estimate that you did on the board of the 

‘amount of protein? (Referring to diagram on black-board). 
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DR. ARMSBY: If you had asked me that question a year or two 

ago, | should have said you should leave out corn. But there have 

been some results published within a year or two, showing that an 

animal can build up proteids on corn; there has been quite a revela- 

tion on that point within a year or two. 

QUESTION: “Will the Doctor briefly figure out a balanced ration 

on the black-board?” 

DR. ARMSBY: I couldn’t answer that off-hand. That simply 

means to sit down with a pencil and paper and figure it out. 

QUESTION: “What form of protein is best for farmers to use or 

what should a farmer buy when he is resorting to corn, oats and 

wheat?” 

DR. ARMSBY: The best form for him to buy is the one that is the 

cheapest, the one where he can get his protein—the amount that he 

wants, for the least money. The difficulty in the application of that 

lies in the fact that in any of these feeds you get something besides 

protein. You can’t go out into the market and get something that 

is merely protein and nothing else, so that it is not quite a simple 

problem in short division; but after making such allowance as you 

can for what you get with it, get the feed rich in protein at the low- 

est posible cost per pound. 

QUESTION: “Can we feed two pounds of protein per cow per day 

with safety and profit?” 

DR. ARMSBY: Unquestionably, if you want to. 

PROF. COOKE: I would like to state one little experiment I tried 

some years ago to see whether any bad results would come from ex- 

cessive feeding in protein instead of feeding the ordinary nutritive 

ration. I went way down to the narrowest ration, feeding the cow 

with alfalfa, hay, bran and linseed meal; those are the feeds most 

rich in nitrogen, making a nutritive ration of somewhere around one 

to three and feeding it alternately with the wider rations and feed- 

ing for several months. Some of the cows had that ration for over 

six months, and there was no trouble at all. The milk-flow kept up 

in excellent quantity and the cows kept up in weight; everything 

seemed to be all right as the result of that excessive nitrogenous 

feeding, so that I am inclined to state it something like this: That if 

the feeds are digestible and healthful, it does not make any difference 

how much protein you put into the animal. 

DR. ARMSBY: I would like to call your attention to the fact that 

the first of these three experiments are right along this same line. 
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QUESTION: “What is the effect of the source of protein upon the 

amount required?” 

DR. ARMSBY: That was practically Prof. Hamilton’s question. I 

think we may fairly say, so far as we have any evidence, that the 

protein from the grain is substantially the same if it is equally di- 

gestible. In the case of succulent, soiling crops, it is nearly or quite 

as good as the grain. In the case of coarse fodders, it is probably 

somewhat less valuable. 

PROF. HAMILTON: Do we understand you correctly when we 

conclude that instead of following what has been called the balanc- 

ing of a ration which is one to six or one to eight, that the proper 

method is to give a fixed quantity of protein and then to add carbo- 

hydrates according to the appetite of the animal—for instance an 

animal eats twenty pounds of food a day, and another of the same 

weight with a better appetite eats thirty—that we make the differ- 

ence in the carbohydrates, but that we give each of the other ani- 

mals the same amount of nitrogen. 

DR. ARMSBY: It would figure out to that if they were producing 

ithe same amount of milk. What I said was that I thought this was 

a simpler way of looking at the problem. What I should say in 

practical feeding, would be to make up a mixture of grain that I was 

pretty certain had enough protein. Theoretically, we could figure 

out a sliding scale. It don’t seem to me to be practical in actual 

feeding to carry out that plan; what we should have to do would be 

to make a grain mixture or ration which we were pretty certain con- 

tained as much protein as the cow would probably require, and then 

vary the quantity of that ration according to the appetite of that 

animal. That would result, theoretically, in giving your hearty eater 

some excessive protein, but it would not hurt the animal, and we 

would better do that than try to introduce great refinement of cal- 

culation. 

MR. HOWDEN: I would like to ask a question in regard to lice 

on steers in spring, or dairy cows. Is there any remedy through 

the feed to prevent that, instead of an outer application? 

DR. ARMSBY: I don’t know; perhaps some one else here does. 

MR. McCREARY: I don’t believe, if you give them lots of feed, 

that you will have any lice on them. 

MR. HOWDEN: That don’t go down with us. I have found them 

in the spring in warm stables and they have lice on them; they usu- 

ally start on the shoulders. I heard Dr, Thomas of the Ohio Uni- 
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versity say at an institute that sulphur properly fed to a dairy cow 

was all right. I was not in the business at that time or I would 

like to have asked him a question, so that I might have learned 

more about what he meant; but I have been using sulphur in the 

feed, commencing along perhaps in December, feeding half an ounce 

to a cow, sometimes increasing it a little, and I have kept them 

off. Whether it has been to the injury of the cow in any way, I 

don’t know. If anybody else has tried the experiment, I would like 

to know it. 

PROF. MAIRS: I know that sulphur fed to animals in the spring 

will prevent them from being lousy; whether the sulphur kills the 

lice, I don’t know. It probably comes out with the perspiration 

and is disagreeable to the lice, but as far as feed is concerned, I 

don’t believe that changing the feed itself has any effect upon the 

lice, and I know that fat cattle in the best of condition will get lousy 

if they are in warm stables, and the surroundings are right above. 

[I never heard of animals being injured by being fed sulphur, and 

I know a great many men who feed sulphur to their animals as soon 

as it begins to get warm in February. 

A Member: I would ask the question whether they ever use the 

brush on the animals? We have been brushing our cows for some 

time and find it advantageous. I think the best plan is to purify 

your stables the same as you would with a hen-house. 

MR. HOWDEN: It has been our custom every year to whitewash 

the inside of eur stables, but still they get lice in the spring after it 

becomes warm. 

Adjourned to 2.30 P. M. 

PROGRAM—SECTION B. 

State College, Pa., Wednesday Morning, Oct. 12, 1904. 

The CHAIRMAN: The first subject we have this morning will be, 

“The Principles of Plant Feeding,” by Prof. W. A. Buckhout. 

The following is a synopsis of Professor Buckhout’s paper: 
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THE PRINCIPLES OF PLANT FEEDING. 

By Pror. W. A. BUCKHOUT, State College, Pa 

The cultivated plants are derived from the wild; and in spite of 

the changes which cultivation has developed and intensified, the gen- 

eral principles of plant physiology apply to them. 

Piants stand between the mineral and the animal worlds. They 

derive their food from the mineral, earth and the air, and in turn 

become the food of animals. 

The roots of plants are specially fitted for establishing and main- 

taining a close and intimate contact with the particles of earth. 

They do this by their extensive ramification and, particularly, by 

their root hairs which are delicate prolongations of individual cells 

and are thus the active agents in the solution and absorption of the 

food substances of the soil. 

The leaves are, correspondingly, specially constructed so as to pre- 

sent a large surface of contact with the air, and through their breath- 

ing pores, some thousands to the square inch of the lower surface, 

to take in the carbon dioxide of the atmosphere. Under the in- 

fluence of sunlight and the green substance of the cells of the leaf, 

carbon dioxide is decomposed, the carbon retained to be used in con- 

nection with food substance derived from the roots while the oxygen 

is returned to the atmosphere, thus restoring its purity and making 

it better fitted for the use of animals. 

~ The practical question is, How can the best conditions be main- 

tained so as to secure the best growth of cultivated plants? 

The ground should be put in good mechanical condition and of 

good fertility, so that the roots may penetrate freely and come in 

close contact with food materials. Particularly should a liberal and 

constant supply of water be maintained by irrigation, it may be, and 

by cultivation and organic matter which conserve the water supply 

by restricting its evaporation and loss. 

The aim should be to secure a rapid, continuous and vigorous 

growth of plants. This will not only secure a better crop return, but 

will also give more resistant plants which outgrow and ward off 

weeds and diseases. 
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Protection against the various enemies of our cultivated plants 

can best be secured in this way. 

Prevention is better than cure, and vigorous growth is the key- 

note in securing immunity from interference by weeds, fungi and 

insects. 

Negligence in properly preparing the soil is the chief means for 

inviting the enemies of cultivated plants, and when attack has been 

fairly made it cannot be successfully resisted. 

Success in growing plants of any kind comes from an intelligent 

appreciation of a few fundamental laws of growth, and careful at- 

tention to them at every step. 

ROUND TABLE—SECTION B. 

(Conducted by Prof. Buckhout.) 

QUESTION: “How many times should a microscope magnify to be 

of use to study plants?” 

Answer: The minute structure of plants can be satisfactorily 

studied only by the compound microscope, and then only after care- 

ful preparation of the parts examined. One cannot see into or 

through opaque parts. The enlargement should be 25 to 150 diam- 

eters; some would call this 625 to 22,500 times. 

QUESTION: “In what manner do plants select and store in fruit, 

variations in color and flavor, although growing in the same soils?” 

Answer: There is no positive knowledge on this point and the re- 

sult in a given case will be found not the same from year to year. 

QUESTION: “Will the pruning of root hairs, while cultivating, 

stimulate or retard the growth of plants? Also apply this to the 

pruning of limbs of trees.” 

Answer: There are so many factors concerned in the growth of 

plants that such root pruning as results from cultivating may have 

little or no effect upon growth. The pruning of limbs is quite likely 

to stimulate the growth of the plants, but not necessarily, nor always 

80. 

QUESTION: “How much plant growth occurs at night?” 

Answer: Growth, in the sense of addition to the size and bulk of 

a plant, occurs almost entirely at night; but there would be no such 

growth were it not for the physiological processes which took place 

the preceding day. 

14—7—1904 
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‘QUESTION: “Do gaseous substances enter plant roots? That 

pungent smell from manure, does it feed the plant through the 

leaves?” 

Answer: Toa limited extent, if at all. Gases are generally taken 

into solution in water and absorbed by the roots of plants. 

QUESTION: “Would a plant which is well-fed and turned into 

hay make a better feed than one which is not well-fed?” 

Answer: Yes, always. 

PROGRAM—SECTION A. 

State College, 2.30 P. M., Wednesday, Oct. 12, 1904. 

Meeting was called to order at the designated hour by Howard G. 

McGowan, Chairman. 

The CHAIRMAN: Professor G. C. Watson was to take part just 

at this time on “Animal Breeding,” but he is otherwise engaged, so 

that the only thing available under Section A, is Mr. L. W. Lighty, 

who will now read a paper on “The Farmer’s Cow; Her Care,” 

Mr. Lighty read his paper, which is as follows: 

THE FARMER’S COW; HER CARE. 

By Mr. L. W. Licgury, New Berlin, Pa. 

When asked by the Director of Iustitutes to prepare a paper for 

the Normal meeting, I was at a loss to know why I, young as I am 

both in years and institute work, should be asked to occupy time on 

this important occasion; but since thinking carefully over the mat- 

ter I am somewhat reconciled, as we all know, that while going to 

school (and this meeting is a school in every sense of the word) we 

not only study our lessons and listen to the lectures, but we recite 7 

and are subject to quizzing, hence for the next 30 minutes I will re- 

cite my lesson as I learned it since I have engaged in this farmers’ 

institute work, and then during the following 30 minutes 

I will be subject to the quizzing of the old workers, teachers and 
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war-horses in this work. I hope they will all feel free to question 

and criticise what I may say, because I do not appear before you 

as a teacher, but as a student, and while I can impart little or noth- 

ing of value to my hearers, I want to get from them a rich fund of 

information and a multiplicity of improved methods so I may go be- 

fore the farmers of the State very much better equipped to do my 

share of the great work of elevating agriculture. 

The subject assigned me on the program is one of my regular 

topics, but in this instance I will not weary you with the details that 

might be called for in the average farmer audience but will simply 

give you an outline or skeleton of it with some of the why’s and 

wherefore’s of my sayings. 

This institute work is comparatively a new departure and is just 

in the formative period, consequently every worker had to originate 

methods and plans of procedure from rather confused and chaotic 

data, though the results in our State have been a success beyond 

the expectations of the most sanguine. Still there are not a few 

tangles that need straightening out. 

Personally, as I thought over this matter, previous to my starting 

in this work, I reasoned in this way: To run a farm successfully 

necessitates a careful previous deliberation or planning, and I 

have reason to think that- the same is true in doing anything 

else successfully that is worth doing at all. I am quite sure 

that it holds good in successful institute: work. I believe every 

real successful worker very carefully plans a campaign, and then to 

the best of his or her ability hammers along that line. I am inclined 

to think that it is even more necessary to specialize in institute work 

than in farm work itself, yet there, practically, the specialist is 

about the only one who succeeds. Therefore, in planning for my 

institute work I did not try to cover the universe; it was too big, and 

I too little. 

We speak of the farmer being land-poor. I fear that some of the 

institute lecturers are also at least field-poor in the same sense. 

When we try to cover horticulture, floriculture, apiculture, avicul- 

ture, pisciculture, market gardening, animal husbandry in all its ram- 

ifications, civil government, civil engineering (laying out and con- 

structing public roads), domestic economy and general hygiene, and 

the whole wide educational field from the nursery and kindergarten 

to the end of the university, we surely have too much ground to cover. 

True, all these fields should be cultivated, but I seriously doubt if 

one man can give his best attention to more than one, or a few at 

most. Therefore, when I started on my mission I chose not even 

one whole field, but fenced off a little corner in the large field of ani- 

mal husbandry, viz: dairy husbandry; but I found even my little 

corner too extensive and tilled only a part of that. 
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My first and basic lesson was entitled “The Farmer’s Cow; Her 

Care and Feeding.” As an introductory to the talk, I generally draw 

attention to the desirability and advantages of animal husbandry on 

the farm. This I do by practical illustrations, showing the value 

to our land of the by-products, left on the farm in the production 

of the commodities of animal industry; and more particularly do I 

try to show that the field for selling ability, skill or ingenuity is 

greater here than in almost any other line of farm work. (I always 

increase or decrease these illustrations through all my talks as time 

and circumstances seem to demand.) I then follow by trying to im- 

press my hearers with the importance and necessity of every one, 

individually, studying himself, his environments, markets, etc., with 

great care before deciding on the particular line of animal husbandry 

he will give his best attention to. 

Next, I hold up, very briefly, some of the advantages of beef pro- 

duction; and there I try to score a point by showing from experiment 

stations findings, intelligent farm practice and observation that the 

farmer who secures and uses the variety or breed of animals that 

will produce the cheapest, largest amount, best quality, and most 

salabie beef is the largest profit-maker. I insist on this for a minute 

to make an impression, not that I want to speak along beef lines, 

but it will help me to make a deeper-and more lasting impression 

when I present the other side. I now drop the beef cow and speak, 

by contrast, showing and illustrating the vast difference between 

the cow that makes the best and cheapest beef and the one that 

makes the most and “cheapest butter. I then drop the contrast and 

briefly give the main distinguishing points and features of the dairy 

cow and recapitulate, briefly, the origin, development, breeding and 

caring for her in her native home, Right here I am always partic- 

ular to pay my respects to the fellow that is always kicking about 

the weakness of the pure breds in general and the Channel Island 

cattle in particular, and saying: “We want the common or cross-bred 

cow because she is hardy and can take care of herself, etc.” I at 

once admit that those high bred cattle, that have been cared for like 

children for many generations, can not be expected to be as hardy 

and robust as Rocky Mountain goats; but we are not keeping 

our dairy cows to draw a premium on their sinews and physique, but 

on their acquired power of food digestion, assimilation and trans- 

formation into dairy products. This point generally needs develop- 

ing; it is one of the stumbling blocks with many farmers. 

A few homely iliustrations will best remove this delusion or pre- 

judice: For example, I take my hearers for a few minutes to Hol- 

land and show them how, by patient, constant care, intelligent feed- 

ing and selection for a few centuries, one of our most noted breeds of 

dairy cattle was evolved. Then I might say, suppose we with our 
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modern civilization and shelter and conveniences, were to be at once 

transported to another sphere where we would be compelled to adopt 

Indian methods of living, would not the results be disastrous? 

Could we bear the exposure and hardship? The comparison is fair. 

Now right here lock up all your prejudice for you surely have some 

to lock up if you are a real dairyman. You have a preference for a 

breed, you may have stock to sell and you may have some special 

feeling against some other breed for some reason, but whatever you 

do, do not let your prejudice crop out before any audience, as the 

other fellow who loves the other breed and whose friends do the 

same will jump onto you and much harm and no good comes out of 

it: 

The best methods of securing these desirable and profitable dairy 

cows is next taken up and developed from such a standpoint that 

it will be helpful, not only to the man who has plenty of money to 

purchase a working herd, but for every man present who keeps milch 

cows on the farm. This of course is one of the most important 

parts of the question under discussion. That there are typical and 

profitable dairy cows is easily demonstrated aad that he ought to 

own them, the average farmer full well knows, but how to possess 

them with his limited means and information is generally the real 

puzzle. From my observation and experience, I am inclined to think 

that he does not want some one to come and tell him how he can do 

or how he shall do or how easy it is if he only half tries, but instead, 

he wants to have the experience of some one who has done it. 

One of the most serious questions with me always was, how much 

personal experience as such should be incorporated in the talk. Do 

too much of it or do it injudiciously and the opinion will become gen- 

eral that you are boasting and are out on a trip to advertise your 

smartness. Go to the other extreme and the general opinion will 

prevail that your talk is theory, and if you were asked to work it out 

on the farm the bottom would drop out. I know this to be true in 

many cases and for that reason the question has bothered me move 

than a little. But as I worked out this problem personally under 

about as unfavorable conditions as usually confront any one, I am 

inclined to believe that the simple, unadorned story of my experience 

with a small herd of very common cows, on a patch of very poor 

land, with very little money to start with, and how by simple steps, 

slowly but practically, with an investment of but very little money, 

I buiit up my herd to an average production of 368 pounds of but- 

ter in a year; I say, my experience in giving this matter in this 

shape seemed generally satisfactory, though I never feel quite at 

ease after giving it for fear of being accused of being out on a boast- 

ing expedition. But I have fairly convincing facts to back me up 

and a general standing invitation is extended to doubting Thomas’s 
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to come and see, and as a result some hundreds have availed them- 

selves of the invitation, and up to this time, so far as I could learn, 

not one accused me of having a model farm or a crooked story. The 

story, put very briefly, is that I weighed and tested each individual 

cow’s milk, keeping a strict account and weeding out the unprofit- 

able cows and later, the least profitable ones. When starting, I 

invested borrowed money in a sire from the best producing stock 

in the country. A continuation of this process for some years re- 

sulted in a herd of quite profitable animals. Incidentally, I enumer- 

ate some of the advantages of keeping a tabulated record of each 

cow’s work; it is in fact a pedigree of performance. I further urge 

the frequent use of the Babcock test. There is no better diagnostic 

agent at the dairy farmer’s disposal than this little machine. I gen- 

erally give some observed facts and telling illustrations of its prac- 

tical value and insist that the milk-weighing scale and the Babcock 

test become an indispensible part of the equipment of every farm 

where dairying is to be part of the profit-making work. These two 

implements used carefully and constantly teach more lessons in 

successful and economical dairy management than any one, who has 

never used them, dreams of. 

All this follows in the natural order and sequence of the building 

up of the dairy herd and, concomitantly, with it arises many ques- 

tions about housing and caring for the cows, which topics follow this 

one. Here it would be very easy to continue the method used in the 

former division, viz., personal experience; but for fear of my talk be- 

coming monotonous the discussion is now directed to the elucidation 

of general principles; but to do this it is of course necessary to make 

some general applications and define results. It will be found some- 

what mollifying and hypnotic to blame the other fellows for being 

guilty of slovenliness, filthiness and carelessness in the dairy. I 

find that by casting insinuations at the company present I would be 

stroking the fur the wrong way, get myself into trouble and do no 

good. But if I tell them that some folks, too far off to be present, 

do thus and consequently suffer serious losses, not only in low prices 

of product, disease and death of animals, but in self-respect and man- 

hood, they begin to think there is room for improvement at least in 

their neighbors’ stables. It is best not to be too dictatorial, but to 

make an extra effort to get our audience to thinking, because we 

must remember that in our school we are dealing with some pretty 

big and “old” boys who, like ourselves, are set in their ways and 

their habits are firmly fixed. 

In speaking on this division of the topic, I insist on a few essen- 

tials or necessities, and to impress them thoroughly and show their 

simplicity, naturalness and practicability I use familiar illustra- 

tions. 
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When and under what circumstances do cows do the best, give 

the most and best milk? In the beginning of June when you 

turn them into yonder field covered with a new growth of clover, a 

brook of sparkling water flowing along one side the banks which 

are lined with giant maples and sycamores, there we have ideal 

conditions and the cow never does better because these conditions 

make her do her best. Now, here is a lesson worthy of careful 

study and application. We shovld make the conditions in which the 

cow is to exist continuous as nearly as possible, the conditions she 

is in when in that clover pasture. 

First, she has an abundance of food, palatable, nutritious, digesti- 

ble, succulent, food that makes a fairly balanced ration. Thus far 

there is not much difficulty, as we can easily have an abundance of 

food, and if cut and cured properly it will be palatable, digestible 

and nutritious, and if the right crops are grown it will make a fairly 

balanced ration; or if it does not we can supplement by purchase 

of concentrates, and it is the easiest matter in the world to have 

some of it in a succulent condition. What next? Perfect comfort. 

We must not ask the dairy cow to do any unneccessary work be- 

cause, in the proper performance of her task, the turning of a large 

amount of coarse feed into dairy products, all her energies are taxed 

to the utmost. , 

In that feed lot as soon as she has filled herself well, she lies down 

on the springy bed of sod under the old spreading tree and there, in 

perfect contentment, she manufactures that big pail of rich milk. 

Did you say she needs exercise? She ought to know. She does 

not gallop up and down that field after taking her fill; so I conclude 

that her regular work before mentioned gives her all the exercise 

she needs. Now for her comfort. Can we not so construct our sta- 

ble and so keep it clean, and so bed her stall that she can, after eat- 

ing her fill, lie down in similar comfort and manufacture the same 

quantity of milk? Certainly; this is easy. But out there in the feed 

lot she has plenty of the God-given, glorious, health-giving sun- 

shine and pure air to breath; in fact, by an ultimate analysis, butter 

is only transformed sunshine. Now this is not so easy, but it is just 

as essential as anything else. Yet it is not so difficult to put plenty 

of east and west or, still better, south windows in the cow-stable in 

such a way that the sun will shine in about every corner for at least 

part of the day. 

The question of pure air is still more difficult, because our stables, 

to give comfort, must, of necessity, be proof to a certain extent 

against outside temperature, hence if we would have pure air for the 

cow to breath we must make provision for the removal of the foul 

air and the bringing in of the pure air. This is not as easily done 

as said. During the cold season we have to depend for the warmth 
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in the stable on the heat given off by the animal body, and if our 

stable space is too large or we change the air too frequently we will 

have too low a temperature for cow-comfort. Up to this time our 

scientific men have not fully solved this problem of ventilation for 

us. Let me quote a paragraph from that excellent work by Prof. 

King, Physics of Agriculture. (Page 354), entitled “The Degree of 

Impurity of Air Permissible:” 

“We are yet without sufficient exact data to permit this problem 

to be concisely stated for stables used for domestic animals. In the 

absence of exact data we have arbitrarily assumed that if the air is 

changed in the stable at such a rate that it at all times contains no 

more than 3.38 per cent. of air once breathed, fairly good ventilation 

would be provided.” 

Authorities also differ greatly as to the amount of air breathed in 

a given time; but in this matter, as in many others, we must use our 

best judgment. The book and the rule we need; yes we must 

have them, but without a good measure of good, solid “horse-sense” 

our undertaking will surely be a failure. Parenthetically, I might 

say here, that it is well sometimes to state before our audience that 

we really do not know it all; it inclines to let us down a little 

more gently. Stiil I believe it unwise to incorporate too many co- 

nundrums in a talk. 

One more requisite, and that is an abundance of pure water. Did 

you nctice in that pasture, even while not eating any dry food at all, 

the cows would go to the brook four, five or more times a day? 

When the cow is eating dry feed, as she does in the winter, she will 

certairly desire water as often, if not oftener. I do not insist that 

such frequent drinking is an absolute necessity, but as the cow thus 

preferred, when at liberty, I concluded that it was for her benefit 

and so arranged devices that allowed the cow to drink whenever 

she so desired, and if that tabulated record tells me correctly, all the 

expenses connected with it were more than paid the first year, not 

considering the labor saved. 

It should be remembered that the functions of digestion, assimila- 

tion and elimination can not do their work properly unless the supply 

of water is ample. The cow puts about 87 per cent. of water into 

the milk and if the water is scarce she just makes less milk, but if 

it is plenty, though she makes more milk she, unlike some dairymen, 

does not water the milk. All this tells us plainly that a large quan- 

tity of water is demanded by the cow daily and I find that a medium 

sized cow in full flow of milk on partly dry feed drinks from 12 to 14 

gallons daily. This water should be pure for the sake of the cow’s 

health and because she uses it to make milk that we drink, we 

should make an effort to have the water at about the same tempera- 
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ture as that was in the brook when she enjoyed it so much in June. 

As this topic originally stood it included: “The Farmer’s Cow; 

Her Care and Feeding”; but you can thank Mr. Martin for clipping 

off the feeding, otherwise I would continue to vex ana worry you for 

another half hour. I have taken the hint and divided the talk into 

two lessons of about half an hour each and will so give them in the 

future. Long-winded speeches at farmers’ institutes are an abomi- 

nation: this is the mildest word I can use. 

Now, in closing, let me recapitulate: The object of this lesson as 

given at the farmers’ institutes is, 

1. To emphasize the importance of animal industry on the farm. 

2. To urge the farmer to more carefully study the relation exist- 

ing between himself, his environments and his business. 

3. To thoroughly impress him with the necessity of having actual 

dairy cows to do profitable dairying. 

4, I try to illustrate how the average farmer can possess such cows. 

5. I give a brief outline of managing and caring for them after 

he has them. 

By the time I get to the end of fifthly, I see some in my audience 

beginning to yawn (just as they do now) and just then I find it wise 

and appropriate to stop. 

The CHAIRMAN: Dr. Thayer, I understand, has not yet arrived. 

I am glad, however, that we have Prof. Watson with us. I will now 

call upon Prof. George C. Watson, who will present his paper on 

“The Principles of Animal Breeding.” 

The paper presented by Prof. Watson is as follows: 

THE PRINCIPLES OF ANIMAL BREEDING. 

———_——_— 

By PROF. G. C. WATSON, State College, Pu. 

The papers that are now being distributed will be referred to in 

a few minutes; they will be used for reference during my talk 

to you. In preparing what I have to say to you this afternoon 

on the subject of animal breeding, I was at a loss to know 

what to say, taking into consideration the time allotted to 

me. When we come to consider the subject of animal breeding in its 

various phases, we find it to be very large, and I have been somewhat 

15 
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at a loss to know what particular phase of the work would be of most 

interest to us or what we could discuss most profitably together. I 

have, however, decided to try and confine myself to a comparatively 

narrow phase of what might be called animal industry work. 

As man began to study the breeding of domestic animals with a 

view to improving them for his purpose, he found that certain condi- 

tions tended to bring about certain results; that there were well- 

fixed laws governing their propagation. He found that nature did not 

depend upon any chance in perpetuating the various species of plants 

and animals with which he was familiar. By studying conditions and 

results certain laws have been formulated and have been accepted 

both by the breeders and the scientists. The fact is, these laws have 

been ascertained by trial; the laws of breeding have been found out 

by trial or by the results of many trials, rather. They have not been 

reasoned out by analogy, but have been formulated from general 

practices and recorded results. That is the way the laws or so- 

called recognized laws of transmission or principles of breeding have 

been determined. Of all the laws pertaining to stock breeding which 

we recognize, a few are considered to be of more importance than 

others. Practical men as well as scientists lay more stress upon 

some laws than upon others and it is these few that I shall try to 

call your attention to this afternoon. 

The recognized laws of breeding are founded upon certain well- 

known facts or principles which are accepted, for we must have cer- 

tain accepted facts as fundamental principles for a foundation on 

which to build our structure if we are going to arrange any system 

for a series of laws; and I may say that various authorities have 

formulated these principles according to their different judgments. 

We find that they are essentially alike but differ in some minor de- 

tails. The laws which I have had printed on the sheets now in your 

hands were enunciated by Prof. William H. Brewer, of Yale 

University, whom I hold to be one of the best authorities on the 

principles of breeding in this country. These we may call funda- 

mental propositions upon which the laws of stock breeding are 

founded. We will read them over together. As I have arranged 

them they are 

SIX FUNDAMENTAL PROPOSITIONS. 

I. Every animal must have two parents, and every animal resem- 

bles its parents in most of its characteristics. There is a force or 

tendency to keep offspring, like their parents or descendants, like 

their ancestors. This is called the “Law of Inheritance,” “Similar- 

ity,” “Like Produces Like.” 

IJ. No two animals are alike or etal in all respects; hence off- 
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spring are never precisely like their ancestors. This is known as the 

“Law of Variation.” 

It may seem as we read them, one after the other, to be somewhat 

paradoxical, but I think, on a moment’s reflection, it will be seen that 

it is perfectly plausible that the law of heredity and the law of varia- 

tion can both be in force at the same time. You may ask if the law 

of heredity is in force, how can the law of variation be also in force? 

We know there are animals that produce after their kind. We know 

that rodents have not changed at all since we can remember, or the 

change has been so slight that we do not notice any change, but the 

law of variation comes in because we know that two rodents are not 

alike. They distinguish one from the other. We know that the 

rodents recognize each other. They know the difference and we 

know that they know it. Squirrels in the forest recognize each other 

and so with other wild animals; they recognize each other. 

Ill. Vastly more animals are produced than are needed for breed- 

ing, and only those having the highest aggregate of good points 

should be used to breed from. This is called “Selection.” 

IV. By training, environment and selection in pairing, the form 

may be modified and the relative value of the various points be 

changed so as to better suit the uses or the fancy of the breeder. 

This is called “Breeding to Points.” 

V. By breeding to points, the characters may be increased beyond 

what they were in the ancestry. This is called “Improvement of 

Breeds.” 

VI. The more uniform the ancestry in character and the more re- 

stricted in number, the more uniform and certain the resulting de- 

scendants. The converse holds equally true. 

To the first two I wish to call your special attention. We must 

accept as fundamental propositions the self-evident truths or axi- 

oms in building our laws that we recognize as principles of breed- 

ing, and I have selected for special discussion the law of heredity 

and the law of variation, and if possible to discuss the effects of 

crossing or of mating the unlike in relation to these two laws. 

It is a matter of common observation that the law of heredity per- 

vades all nature; the continuity of the species depends upon it. It 

must be so for our species of wild animals and plants are fairly con- 

stant. Without this law the perpetuation of these could not be ac- 

complished, and it is thought that this was the first law that men 

recognized—that it was the first recognized law of stock breeding, 

and from the earliest histories that we have we are led to believe 

that the ancients first recognized the law in their endeavor to 

claim some superiority from relationship—by claiming a relation- 

ship to a superior individual, They undoubtedly did that, 
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for we know that many of our stock-breeders to-day do not get very 

far away from that fact and are inclined to do the same thing at the 

present time. It is recognized by breeders and scientists that cer- 

tain conditions tend to make heredity strong, that is, the offspring 

resemble the parents with greater certainty under certain conditions 

than they do under other conditions. Some of these—the more im- 

portant ones—are the following: 

First, purity of breeding in one or both of the parents when both 

are of the same breed. This of course would not apply if the parents 

were of different breeds or very unlike. I do not think it will be nec- 

essary to present many illustrations of this, though I will present a 

few. If we have a flock of mixed fowl and breed them to a pure bred 

male, a Plymouth Rock, if you please, we have almost without excep- 

tion a flock of chickens that resembles the male in many respects— 

these fowls resemble the male very much more than the female. 

Why? Simply because the male is better bred than the female. He 

has come down through a longer line of pure breeding. He has back 

of him a longer line of pure bred ancestors. The same would be true 

of breeding various classes of domestic animals which man is now 

caring for; familiar illustrations of this kind are familiar to all of 

you I know. 

Second, the length of time during which the ancestors have been 

bred pure is of the utmost important. A long line of pure bred an- 

cestry is of a great deal more importance than a short line of pure 

bred ancestry. One illustration may be mentioned, the attempt of 

the French many years ago to improve their sheep. You perhaps 

know—probably all know that the English have made a very famous 

mutton breed of sheep they have bred for years famous mutton 

breeds of sheep, which have been noted for the fine mutton they pro- 

duce. Many years ago a Frenchman thought he would improve the 

French breeds of sheep by crossing them with some improved Eng- 

lish breeds. He tried it with no beneficial results whatever, or with 

very unsatisfactory results; the sheep all looked like the French 

sheep. The French sheep were hardy, long-limbed and poor mutton 

sheep. They were vigorous sheep, produced little wool, and they 

were very unsatisfactory for mutton production. He tried to im 

prove them by crossing them with the improved English sheep— 

with the improved rams of the mutton breeds of England, but he did 

not get the improvement. The French sheep had been bred so long— 

bred pure so long—that their characters were so much more firmly 

fixed than were the characters of the English improved sheep, that 

they predominated in the offspring. Many illustrations like this 

might be cited to confirm the fact established among breeders that 

the length of time during which the ancestors have been bred pure, 

is an important factor. 
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Referring to our third proposition, the closeness of blood relation- 

ship in the parents, you may say that means in-breeding. I have 

distributed a sheet on which are printed two pedigrees; the first one, 

the pedigree of the Fifth Prince of Orange, a Holstein animal that 

was owned for a time by T. C. Maxwell, of Geneva, N. Y., that was 

produced from the attempt to breed without in-breeding with a lim- 

ited number of animals in the herd. Of course the pedigree does not 

show it, and I will ask you to take my word for this that the ances- 

tor of the Fifth Prince of Orange, as shown on the paper, showed a 

great variety of animals as to form, color, size and beef production. 

Some of them were very good beef animals. Some of them fattened 

very much more readily than others; some were gooé milkers and 

some were not. Some were large and some small, showing a great 

variety, consequently in the Fifth Prince of Orange we got a mix- 

ture of no particular thing. He was not a noted animal as a sire. 

He did not transmit his own characteristics with the certainty es- 

sential to a very valuable animal. I know there are some Holstein 

oreeders in the audience and perhaps there are some present who 

know of this animal. I must say, in passing from this to take up 

the next, that this breeding was done by the Oneida Community. I 

do not know that you ought to expect anything else from such a 

source. 

I cali your attention to the next or second pedigree, that of Polo- 

nius, and represents in the five generations the blood of but two ani- 

mals, and this shows you the line of transmission which was in a 

large degree the foundation of the St. Lambert family, and in this 

animal was’ secured, and fortunately without any deterioration due 

to in-breeding, an animal that transmitted his own characteristics 

with great certainty, and it was just what we would expect from this 

kind of breeding. I have selected these two purposely because, while 

they are both pedigrees of pure-bred animals, yet one shows a great 

mixture as regards ancestry and the other shows marked uniformity. 

The closeness of blood relationship, then, is an important factor and 

the resemblance to parents in form, color, structure and function. If 

the parents are very similar, the offspring is likely to resemble more 

nearly the parents than if the parents are quite dissimilar. 

For the present, we will pass to the next subject, the law of varia- 

tion. Illustrations of this law are so common that they have 

come under the observation of all observing minds, therefore, it 

is hardly necessary to present these illustrations to show that this 

law is continually in force. Some may vary more and some may vary 

less. It is true of all organized beings, whether animals or plants; 

they possess a certain amount of flexibility or pliancy which renders 

them capable of varying to a greater or less extent; but all organized 
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beings may vary some. In the state of nature, with few exceptions, 

variations are comparatively slight, but in the state of domestica- 

tion they occur more frequently and to a much greater extent. In 

order to see striking illustrations of this, we have but to compare 

various cultivated or domesticated forms with the wild forms, from 

which they are known to have originated. In the improved breeds 

man has introduced variation; man in his attempts to improve a 

wild species for his use tries to induce variation. If he cannot se- 

cure variation, the improvement must be very slight, so that varia- 

tion is the thing that he tries to bring about first. 

After he secures variation, it is a comparatively easy matter to 

direct that variation along the chosen or desired lines. The 

yariation in domesticated animals is greater than in wild species, be- 

cause the domesticated animals are not of as pure a breed as are our 

wild species and because the conditions under which they are main- 

tained are not so uniform. The wild animals and plants are main- 

tained under more uniform conditions than are our domesticated ani- 

mals and plants. There is not only a greater mixture of blood in 

the ancestry, but our domesticated animals are given a greater 

variety of food. Breeders have learned that it is necessary to break 

up the long line of uniform conditions if they would induce variation. 

The history of the cultivated dahlia is an illustration of this. We now 

have under cultivation very many beautiful forms, very many sizes, 

colors and forms that have all come from one wild specie. This plant 

was taken to France many years ago, from Mexico; an explorer in 

Mexico found this plant and took it to France where it was culti- 

vated for many years as a curiosity. They tried to improve it; they 

subjected it to superior cultural conditions; gave it a better chance, 

as we say. It grew a little larger, but the plant bore the same kind 

of single flowers, not very beautiful, and they had about given up 

securing any improvement when another traveler from Mexico took 

another variety of the same species to France. The botanists recog- 

nized the two as belonging to the same species, but were different; 

they were what we call local varieties. Then a florist took these two 

varieties, bred them together, and thus in a little while he got 

variation. He broke up that long line of ancestry and the 

tendency to produce after its kind. It was not necessary that the 

variation was in the right direction, but after a variation was once 

secured, then it was a comparatively easy matter to improve the 

plant or its flowers, and that is just what the breeder of animals will 

try to do. He will try to improve by securing variation, and by 

breaking up long lines of ancestry. 

That is just what the Frenchman did—lI didn’t finish that story 

about the English and French sheep. He tried to improve by cross- 
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ing the French with the English mutton sheep, then he found that 

by crossing or breeding together different varieties of French sheep 

that resembled each other quite closely, that he secured a sheep dif- 

fering in many respects. These he crossed with the English sheep, 

and got the desired result at once. He broke up this Jong line 

of uniform ancestry by breeding these three or four breeds of French 

sheep together, then he got good mutton sheep from the English 

bred sires. 

In order to induce great variation there must have been a mixed 

ancestry. Variation does not come from a long line of uniform 

ancestry, but from ancestry that is greatly varied, particularly in 

the recent generations. Just in proportion as the breeding is 

mixed, whether in animals or plants, so is the tendency to uniform 

production lessened. It is also a fact that the male leads in varia- 

tions. We see indications of variation or variations in the male, and 

we usually see variation first in the organs that pertain particularly 

to the male. In poultry, for instance, those organs that are peculiar 

to the cock will be found to be more largely developed than in the 

female, as in the comb, or wattles, and we should expect to see varia- 

tion first in the male. It is thought that the female, in many of our 

domesticated species, has changed somewhat less from the wild form 

than has the male. Physiologists also tell us that monstrosities 

are more likely to be observed in the male sex, also that there are 

more likely to be male idiots than female. 

In these few words I have tried to state a few of the conditions 

which tend to make heredity strong and also those which tend to 

make variation strong, or to induce variation. Now that we may see 

the application of this a little more clearly, I would like to discuss 

with you for a few minutes the principle of crossing, or cross-breed- 

ing. I may say that this term is often used rather loosely which leads 

to a great deal of confusion. In its strict sense, cross-breeding of 

course would mean the mating of animals of distinct breeds or spe- 

cies; that is, crossing the breed. Nature seems to impose a bar- 

rier on crossing species, although man has done this successfully 

in some instances, but he always has to. pay the penalty, 

as nature imposes a penalty in crossing, particularly those 

species that are very unlike. Species as-a rule will not cross, but 

if they do cross-breed, the progeny are not as strong and vigorous 

as the progeny of either breed, particularly after the first 

generation. The most natural attempt for a man to improve 

his stock is, to cross it with animals having the desired char- 

acteristics. Many men have attempted to do that and where the 

cross has not been very marked—where the animals have not been 

very unlike he has succeeded admirably. This may result benefi- 

cially, or it may result in great harm; it depends upon the breeds 

thus crossed or the mating through which the improvement is sought. 
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There is a prevalent idea that one animal with good qualities 

crossed with another animal with certain good qualities which are 

wholly lacking in the first animal, will produce offspring having the 

good qualities of both parents. We hear of that idea frequently at 

the College and I may say that farmers or breeders who attempt it 

are quite sure to be disappointed; it is very unlikely to occur. It 

is more likely to produce the bad qualities of both than the good 

qualities of either, or reversion may occur, that is the offspring resem- 

ble a distant ancestor rather than either parent. That frequently 

happens; perhaps all of you have seen illustrations of this kind. 

If you breed a white breed of fowls together and a black breed to- 

gether, what are we likely to get? We are just as likely to get a 

copper-colored breed as black fowls or white fowls, or a mixed black 

and white. 

Not long ago an educated man, a successful man along his lines 

of work, who was interested in agriculture, said to me that he pro- 

posed to cross the Jerseys and Holsteins, hoping to secure the good 

qualities of both. He could not understand why his plan was nota 

rational one to pursue; he could not see that the poor qualities of 

both were more likely to be transmitted to the offspring than the 

good qualities of either. Now, why is that so? You all undoubtedly 

will agree with me when I say that those qualities which are most 

likely to be transmitted to offspring are those that are common to 

both parents. The qualities common to both parents, or the char- 

acteristics of both parents, are the ones that are the most likely to 

be transmitted to the offspring. Where the parents are very unlike, 

the characteristics that are common to both are likely to be of a com- 

mon or unimproved ancestry. Now what are you going to get when 

you cross-breed such animals, that are wholly unlike? Are you go- 

nig to get the flow of milk of the Holstein and the quality of the Jer- 

seys? Once ina thousand times, maybe; maybe once in five hundred; 

I can’t tell. But you are not likely to secure it, so we have this de- 

duction. If we are to cross with the greatest success, we should 

select animals that resemble each other, as far as possible, in the 

desired characteristics, in order to secure the desired results by cross- 

ing the breed that is to be improved; then, if what has been pre- 

sented to you is true, one breed should be weakened as to its char- 

acteristics. If one breed has come down through a longer line of 

pure bred ancestry and the other has not, the pure bred breed is 

likely to transmit its characteristics to a much greater degree than 

the other. 

There are instances where pure breeds that are quite unlike have 

been crossed and produced desirable offspring. It is said that the 

Plymouth Rock fowls were produced in that way by crossing the 
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Black Java hen with the Dominique cock. It is said that the Black 

Java and the Dominique cock were both pure bred fowls. This par- 

ticular case is often quoted as a noted illustration—one of the 

few that can be mentioned, one of very few, and in this you will 

notice that the Plymouth Rock resembled the Dominique cock to a 

greater extent than it resembled the Black Java, and as the Domi- 

nique cock was the oldest and the best-established breed, its char- 

acteristics were transmitted to a greater extent to the Plymouth 

Rock fowl than those of the Java. 

The most noted illustration furnished in crossing of this kind was 

that done by Charles Darwin when he bred together the White Silky 

and the Black Spanish fowls. The Black Spanish was thought 

to be one of the oldest and best established breeds that was bred 

in Charles Darwin’s time. The White Silky also was an old 

well established breed. He bred these two together. He selected 

them with great care, and the result was that in the second genera- 

tion he secured a form that resembled very much the wild Jungle 

fowl of India—the Gallusbankiva from which the domesticated 

breeds are supposed to have come. 

My time has expired. I wish to thank you for your close atten- 

tion. 

The CHAIRMAN: It is thought best that Dr. Thayer should pre- 

sent his paper now, and then the Round Table will follow Dr. Thayer. 

The following subject was discussed by Dr. Thayer: 

FEEDS AND FERTILITY. 

By Dr. I. A. THAYER, New Castle, Pa. 

Mr. Chairman: I may say in beginning that I am going to 

occupy only afew minutes. It is not expected that I have come here 

to-day to teach any of you. This is a Normal Institute. I am talk- 

ing to managers and instructors, and would not presume for a mo- 

ment to think that I could instruct the instructors. My sole pur- 

pose is to call your attention to matters, in my opinion, of vital 

importance to the institutes which you will address, and it is going 

to be a rambling talk over a brief period. I have nothing logically 

15—7T—1904 
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and systematically arranged, and I did not intend to so arrange it. 

The theme given to me is ‘Feeds and Fertility,’ and before we are 

through, we want to see the relationship between these two. 

Four things are to be considered in the selection of feeding stuffs. 

I will call your attention to these and I want you to go out and give 

a special emphasis to it. It has been too often the case that we sin- 

gle out a single thing and feed: with that single thing in view, and 

select our feed to that end. I want to say to you that it is important 

that we consider four things in the selecting of feeding stuffs. First, 

the product sought, whether it is milk or force or fat; whatever we 

are after, the first thing to do is to select the food that will produce 

most of that thing, and to vary of course, just according to the thing 

that we want. If it is milk, it will be one thing; if it is fat it will be 

another thing. 

Now then, if we all take up this chart, and look down for instance, 

at the concentrates, just take that as an illustration, and you run 

along down to buckwheat middlings; that is on the last page there— 

buckwheat middlings, cotton-seed meal and all the way down through 

those by-products—and we find this, that in a ton of cotton-seed meal, 

we get 1,836 pounds of dry matter, and we want to know how much 

dry matter is in a ration, that is, we want to know this because we 

want to regulate our feeding by it; we find that there is in the neigh- 

borhood of 26 pounds of dry matter in a ration—for a suitable ration 

—1,836 pounds of dry matter and 740 pounds of digestible protein. 

Of course these things vary; I cannot stop to explain that now. Too 

many feeders stop right at that point. There is another thing that 

must be taken into consideration and that is the health of the animal, 

the physical condition of the animal. Now we have to go outside 

of what this chart gives, but we will know this, that if cotton-seed 

meal is crowded in the steer you get a feverish condition. If you 

are feeding silage, as you all ought to, that being loosening in its 

nature, then those two things go together very well, and the health 

of your animal is preserved. There is another thing you must take 

into consideration; that is, the cost of the food. In selecting food it 

don’t do to feed a cow $50 worth of food and get $49 worth of milk. 

Let us look at wheat bran. I assume we are looking at cost now; 

call it $24, I think that was the prevailing price last winter. You 

get 240 pounds of digestible protein in a ton of it. If you pay $24 

for a ton, you are paying ten cents a pound for the protein; two 

pounds of digestible protein costs you 20 ceats and then there will 

be the roughage; you want to keep that thing in mind all the time. 

It is a very helpful thing; it keeps the milk in good condition. 

Now let us look what the others cost. Cotton-seed meal at $27. 

$28 or $30, I don’t think it ever gets higher. It would only cost you 
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four cents a pound for protein and that goes a good ways in a year. 

Now you have got to look at that thing so as to get the food that is 

healthful and that will keep the animal in good spirits and that costs 

the least—that having those other two qualities, cost the least. 

Take malt sprouts; I suppose $18 would be about right for the 

malt sprouts, so they would run to about five cents and gluten meal 

about seven cents. The question is, what will produce the most 

milk, what is best for the animal and what will cost least having 

those other two qualities, and fourth, the value of the by-products? 

Take cotton-seed meal, for example. It has 24.20 cents worth of 

fertility to the ton and your cow will throw into the stable 80 per 

cent. or in the neighborhood of $20 of a by-product, whenever she 

eats a ton of the cotton-seed meal. Now take all of these features 

and there you have got it. That is the reason I give this to you; I 

don’t want to occupy your attention but two or three minutes 

longer. We must give our attention to these things, Heaven knows 

Pennsylvania needs it, and we have got to get down to this problem 

or throw up the sponge. 

I sold my farm recently and now I am after another. They come 

to me and want to sell me a farm and I find they have either got to 

sell it or go to the poorhouse. Now, I would rather pay $200 an 

acre for good growing soil than take some of them for nothing. I 

say we need it, and the young stock, the dairy stock, all the stock we 

can raise to a profit is the solution of the restitution of these acres 

and in the selection of food; that has got to be kept in view. We 

must improve the land in this way. There must be the careful se- 

lection of foods, as has been indicated and you get your fertilizing 

material and it comes back on the land in that way-you will be ris- 

ing up higher and higher all the time until you stand triumphant as 

having dominion over the works of his hands. 

Now I shall take the liberty of stopping right here. I just came 

to give you this single hint. Take this with you, (referring to 

chart) and study it. That is done very easily, and I beg of you that 

you go out this winter before these institutes and with all the 

varnestness and emphasis possible, wake up our grand old Common- 

wealth on some of these questions that may add so much to its pro- 

fit. 

The CHAIRMAN: We will now have the questions that have been 

collected. 

ROUND TABLE—SECTION A. 

(CONDUCTED BY PROF. WATSON AND DR. THAYER.) 

PROF. HANTZ: I would like to ask how far in-breeding can be 

done so that it may be profitable. 

PROF. WATSON: I don’t believe it is safe for me to attempt to 
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tell how far that can be done. We should not want to undertake 

it very far. Some men have in-bred a good deal and have accom- 

plished quite wonderful results, but in a general way I believe it is 

safe to let it alone. 

PROF, HANTZ: We know there are different opinions; some men 

claim that it can be done successfully and others do not. I am not 

experimenting in that line but I would like some information about 

it. 

PROF. WATSON: It is well known that many of our breeds have 

been established by in-breeding; also that that improvement has 

been made by master hands, as has been said. I am sorry that I can- 

not quote the author, but one man in a thousand—this was quoted 

by some Englishman—but one man in a thousand could make a good 

member of Parliament. One man in ten thousand would make a 

good general, and one man in a hundred thousand by putting his 

hand on an animal could tell what that animal was worth. 

DR. THAYER: I have a question here written by some pretty 

sharp, hard-headed Pennsylvania Yankee: 

“Has any set of men tried to intelligently estimate the worth of 

the humus in the voiding of the horse or cow?” 

To that I answer no, because he can’t do it. Now then, he can tell 

the worth from the standpoint of the chemist; he can tell how much 

nitrogen there is and how much that is worth. He can tell how much 

phosphoric acid there is, and we know how much that is worth. 

Potash the same way; he can tell very closely what it is worth in 

plant food, but I want to express to you my firm conviction that the 

value in plant food is not more than one-half the real value of that 

manure as a humus, as an agent to increase the bacterial life of the 

soil, as a fertilizer. In all these respects, I fully believe it has as 

much value as the other, but no man can estimate that value accu- 

rately. I believe there isn’t anything for our farmers like stable 

manure if it is properly cared for, to start the other things, to fill 

the soil with life; I have an illustration right in my own experience 

that shows to me very clearly that is quite true. 

QUESTION: “Don’t you think it unlocks the soil?” 

DR. THAYER: Certainly. If you are going to use lime or com- 

mercial fertilizer their effects are very largely increased by having 

preceded them with stable manure. I have my doubts sometimes if 

it would not be as cheap to buy commercial fertilizers, if the ele- 

ments in the manure was all we would have, but really we have more 

than that, I should judge, twice as much in value. 
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MR. HALL: It seems to me that we as teachers ought to be able 

to put some kind of value on this. It would seem that we ought to 

be able to teach something definite. 

DR. THAYER: I have given it from what I have seen right in the 

soil and I believe that you may double the chemical value of it in the 

consideration of this larger value. 

QUESTION: “Does your definition of a dairy cow apply equally 

well to the cow kept for cheese production where we wish the cow 

to milk only seven months in the year?” 

PROF. WATSON: Perhaps there are others here who can answer 

that better than I can. 

A Member: That should have been referred to Mr. Lighty instead 

of to Prof. Watson. 

PROF. WATSON: Will Mr. Lighty kindly answer the question? 

MR. LIGHTY: I don’t suppose it makes very much difference under 

what line we want to use the product if we want to make money 

with a dairy cow. She has to produce a certain amount of dairy pro- 

duct above the cost; that is the whole story. If she produces enough 

in seven months to do this, all right. If I had a cow that would only 

milk for seven months in the year, and I would have a real mean 

neighbor that I wanted to treat very badly, I would give him that 

cow for nothing. I want a cow that keeps at work longer than 

seven months, and I want her to keep at work in good, solid earnest. 

QUESTION: “What is the difference, if any, between in-breeding 

and line breeding? Is it a safe plan for the ordinary stock breeder 

to follow either of these systems?” 

PROF. WATSON: Line breeding and in-breeding are terms that 

are used rather loosly and have led to a great deal of confusion; they 

come together and the line of demarkation is not a distinct one. 

Some authorities would place it nearer one end, some nearer the 

other end; some would place it nearer the most rapid in-breeding, 

and others more remote. Since the authorities do not agree, we 

cannot say that there is any wonder that this confusion exists in re- 

gard to this point. They are both undoubtedly dangerous if car- 

ried to extremes; both are safe to a certain extent in the hands of 

skillful breeders. Neither is safe in the hands of a breeder that 

goes at his work in a half-hearted way. 

MR. BRODHEAD: I would like to ask Prof. Watson a question. 

Will you please explain—we understand the pure bred in horses is 

of such a quality as the Percheron, the thoroughbred, the English 
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running horse; please explain if the standard-bred horse is not a 

horse of mixed blood. 

PROF. WATSON: The standard for horses is a record of perfor- 

mance with their own pedigree. That standard was the English 

record of running horses and was established with the understand- 

ing and firm belief among those English breeders, when the first 

record was established, that no horse could be a creditable performer 

on the turf that did not fulfil the required conditions, and that is very 

true to-day. 

MR. BRODHEAD: Isn’t it safer for the common, average farmer 

{o improve his stock of horses rather than to use the standard-bred? 

\Wouldn’t he better use one of our pure bred horses in the State of 

Pennsylvania or New York? 

PROF. WATSON: Most assuredly, yes. That is a matter of judg- 

ment. 

MR. BRODHEAD: It would be better to use a pure bred sire than 

a standard sire. = 

A. Member: It just depends altogether upon what a man wants to 

do; whether he wants to raise drivers or trotting-horses. 

PROF. WATSON: I take it for granted that a farmer wants to 

breed horses to use in bis business. 

QUESTION: “Have you had any trouble with abortion in cows, 

and if so, how can it be prevented?” 

MR. LIGHTY: I don’t have any trouble; I know nothing about the 

means of prevention. 

MR. BRODHEAD: We have a doctor from Susquehanna county 

who I think would be competent to answer that question. 

DR. E. E. TOWER: That disease has been quite common in Sus- 

quehanna county. I think about three or four years ago we had a 

case at Glenwood where there were 55 cows in the herd and 53 

aborted. The others which calved, died within two hours of their 

birth. The State Veterinarian came up there and decided to take 

this up as a test case. I went there over twice a week to treat the 

animals. We injected a 4 per cent. solution of carbolic acid, about 

two drachms under the skin, the same as we would inject tuberculin 

for tuberculosis. At the time we began—this was the year follow- 

ing this terrible epidemic, you might call it, and at that time the man 

only had thirty-five cows. Twenty out of the fifty-five had been 

sold for beef, as they failed to do anything further than to make a 
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fizzle out of the whole thing. We had thirty-five cows in the herd; 

twenty out of the thirty-five had already aborted. We stopped this 

entirely and we had fourteen sound, living calves. That was the 
result of that experiment, and we decided from that, that it was all 

right. 

Now to go on a little further. This last winter I have had already 

seven, and I guess more than that, cases in the vicinity of Hartford 

and Brooklyn and Bridgewater, and all over the county, for that mat- 

ter, cases where there would be five to ten in a herd. It became a 

very serious matter for me to go there to inject this carbolic solu- 

tion twice a week, so I corresponded with the farmers and I recom- 

mended the feeding of this carbolic acid solution. I donot know that 

it was original with me. I presume not, but I conceived the idea 

that this might be fed with good results as well as injected, although 

I can honestly say, I do not think we got quite as good results as 

from the injection, still in every case, as far as I know, the feeding 

of this carbolic acid as prescribed, has checked the disease. These 

cows are nearly all of them either thoroughly recovered or doing 

all right; in nearly every case the disease was checked right at that 

point. 

A ‘Member: What quantity would you recommend to be fed? 

DR. TOWER: I would feed about one drachm at a feed; per- 

haps, what is better yet, is to make a 4 per cent. solution of carbolic 

acid and feed about a tablespoonful at a time, and I would feed this 

about twice a week at first; some of the farmers overdid that mat- 

rer: 

Adjourned to 7.30 P. M. 

PROGRAM—SECTION B. 

State College, Pa., Wednesday Afternoon, Oct. 12, 1904. 

J. H. Peachey, Belleville, Pa., in the Chair. 

The CHAIRMAN: The time is here and past for the opening of 

our session, and we have first on the program, Professor G. C. Butz, 

on “Fruit Culture; Orchard Fruit.” 

Prof. Butz then read the following paper: 
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FRUIT CULTURE—ORCHARD FRUIT. 

By Prog. G. C. BuTZ, State College, Pa. 

Pennsylvania is a much better fruit state than is generally sup- 

posed or known, and our institute lecturers will do well to equip 

themselves with fuller information on the subject so that they can 

speak with greater force and arouse a more active interest in fruit 

culture. The last census report shows Pennsylvania to be the second 

state in the Union in the production of apples, and I am proud of 

the fact; but I am jealous of other states because they are now plant- 

ing more rapidly than we are and we will speedily loose our high 

rank. The census report for 1900 estimates the apple crop for 1899 

to have been 24,000,000 bushels, and the number of trees 11,775,000, 

and an average of only 126 bushels of apples per farm. In point of 

number of bearing trees, our State stands sixth, showing that our 

yields per tree must have been considerably higher than in other 

states. 

In the production of pears, Pennsylvania ranks fourth, reporting 

434,000 bushels. In cherries we rank first, reporting 475,000 bush- 

els. In peaches we rank sixteenth, reporting 143,000 bushels, and 

in plums we rank thirteenth, reporting about 100,000 bushels. 

The fruit plantations in Pennsylvania are considerably scattered 

over the state instead of being centered in restricted areas. A few 

centers have been developed in recent years, as with peaches in 

Franklin and Juniata counties, pears in Montgomery and Chester 

counties and apples in Adams county; but they have not been main- 

tained with enthusiasm mainly because of the discouragement that 

follows the advent of troublesome insect enemies and fungous dis- 

eases. Fruit growers have not been zealous enough to inform them- 

selves upon the nature of the foes of their crops and the methods of 

overcoming them, and consequently the serious inroads upon their 

profits leads to but one conclusion—that it does not pay to grow 

fruit, and thus it is that run-down orchards and vineyards stand neg- 

lected or are reported to grow ordinary farm crops. 

A fruit grower should possess intelligence enough to be able to 

study reports upon the nature of insects and fungous diseases. He 

should be able to stand in his orchard and looking upon his trees or 

fruit be able to detect and explain every defect or unhealthy symp- 

tom that may be present, just as a doctor diagnose’s a case of sick- 

ness in a human being. Institute lecturers should prepare them- 
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selves to explain in simple language the nature of a fungous dis- 

ease, I take my students into the orchard and have them point out 

every imperfection in the tree and the blemishes upon the fruit and 

endeavor to train their eyes in discerning the symptoms peculiar to 

each disease. I hold in my hand an apple taken from a student’s 

laboratory desk. One side of this apple was punctured several times 

with a needle; the holes dried up so that it is difficult to see where 

they are. On the other side of the apple a similar number of punc- 

tures was made after the needle touched the spores of the fungus 

which caused the total decay of a plum. In two days the decay of 

the apple was showing about these punctures and now after six 

days you can see that more than half of the apple is brown with 

decay. Is it not clear then that this side has been inoculated? The 

invisible spores were carried to the apple and in 24 hours these spores 

germinated and began to cause the decay of the apple and after six 

days we find on this apple a new crop of spores. Now the student 

observes that this rot has particular symptoms which can be dis- 

tinguished with the naked eye and further corroborated with the 

microscope. Two rots are shown on this specimen and if you 

could examine it closely you would recognize differences. There are 

also unsightly spots of apple scab, and insect injuries. All these 

things have been made matters of careful investigation by officers 

of our Experiment Stations and reports are available to every per- 

son interested in the subject. : 

On the matter of feeding orchards, too little is said by the institute 

lecturers and much less is done by the average fruit grower or farmer. 

The latter is convinced that to get a good crop of wheat on his farm 

he must first fertilize his land, but he does not realize that an or- 

chard in bearing removes annually from the soil several times more 

nitrogen, phosphoric acid and potash than does a crop of wheat. Or- 

chards seldom receive fertilizers except incidentally. 

The following figures show the per cent. of several mineral ingre- 

dients to be found in the ash of the fruit and wood of the apple and 

serve as an index of the dependence of the apple upon such pliant 

foods: 
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The great value of potash fertilizers in making fine fruit is em- 

phasized by a close scrutiny of such an analysis. The importance 

of phosphoric acid cannot be denied, and the assertion that iron in 

the soil makes the bright colored fruit is also supported by this analy- 

sis. It must not be forgotten, however, that light and sunshine are 

very important factors in producing high color in fruits. The large 

percentage of lime contained in the tissue of the wood accounts for 

the fact that orchards in calcareous soils are always healthy in ap- 

pearance and live longer (other things being equal) than orchards in 

gravelly and sandy soils. It also supports the recommendation that 

orchards should be treated to an application of lime (about 50 bush- 

els to the acre) once in four years. 

Nitrogen is not accounted for in the analysis as it passes off in 

the burning of the tissues. 

The soda and magnesia are plant foods that are just as important 

as the nitrogen, phosphoric acid and potash, but all researches on the 

subject have shown that these elements are supplied in soils in suffi- 

cient quantities and in available forms so that we never need to be 

concerned about them. 

The CHAIRMAN: Next we have “The Pruning of Fruit Trees,” by 

Dr. J. H. Funk. 

The following paper was then read: 

THE PRUNING OF FRUIT TREES. 

By Dr. J. H. FUNK, Boyertown, Pa 

The subject allotted me is one of the most important of all the sub- 

yects with which the horticulturist has to deal. If in the construc- 

tion of the large and-beautiful edifices that are being built in every 

large city in our broad and beautiful country, you were to place their 

construction into unskilled hands, guided by an uneducated brain, 

although the stone, cement, wood and steel were of the best and a 

skilled architect were to make the most elaborate plans, writing out 

the minutest details for his guidance, yet failure would be inevitable; 

his work would lack strength, beauty, symmetry. So it is with the 

horticulturist, he needs the same skill, the same training, with this 

difference. The horticulturist must have a better education, a more 
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cultured intellect and judgment above the ordinary. He has no 

plans for his guidance. He must be his own architect. You may 

argue that he has one of the greatest of all architects, one that gives 

him the most elaborate plans—Nature—the great architect of the 

universe. To some extent this is true. If you go into the virgin 

forest you frequently find the most beautiful trees, tall, erect, ma- 

jestic in their strength, symmetrical in every outline, not a point left 

to be changed that would add to their atrractiveness, but the horti- 

culturist who would benefit by following the teachings of this great 

architect must be a deep student of nature studies. She guards. her 

secrets well, and only those who by close observation and deep 

thought delve beneath the surface are permitted to see and under- 

stand her intricate workings. Perhaps in the early days when 

Adam, the first horticulturist, was placed in the Garden of Eden, 

it may not have required any particular skill on the part of Adam to 

give shape or in any way aid in the growth of the tree or the develop- 

ment of the most luscious fruit. An uneducated mind is satisfied 

with ordinary results. The child, if nothing better is in sight, is 

satisfied with little sour fruit growing in the hedgerow. 

But we are living in a progressive age. ‘The citizens of every town 

and city are becoming more cultured. Such products as supplied 

these cities in the early days of our forefathers, no longer satisfy the 

citizens of to-day. They have tasted of better things. Their natures 

crave them and they demand them. We cannot adapt the people 

to our products. We must produce such goods as the educated 

tastes of the people demand; and of all the various products there 

are none that have a more rapid increase in demand than for high 

grade fancy fruit. This is no longer a luxury, but has become an 

actual necessity. It is becoming as staple as wheat or any other 

product. Thirty years back when I planted an apple orchard of 15 

acres, my neighbors wanted to know what I was going to do with the 

fruit, claiming they had to leave their’s rot, having no sale for it. 

How is the outlook at the present time? Market prices for choice 

fruit are higher and the demand greater. Never in the history of our 

country were the prospects brighter than at present, for the future, 

for the intelligent and industrious horticulturist. In riding over the 

country it is a sad and painful sight to see the rapid decay of the or- 

chards on large and otherwise thrifty farms which 40 or 50 years ago 

had large, good bearing orchards, now have but remnants remaining; 

isolated trees scattered over large areas. These trees and parts of 

trees, long past their period of usefulness more through neglect and 

starvation than by old age, are left as feeding grounds for the tent 

caterpillar which defoliate them year after year leaving their limbs 

exposed to the hot scorching sun, killing the bark, leaving them a 

prey to the flat-headed borer which soon destroys the little life that 
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remains. These trees, once the admiration of the community, the 
delight of the children, the pride of the farmer, now stand bare and 

desolate with their epitaph written all over their scarred surface— 

died of neglect and starvation. 

How to remedy this sad state of affairs and avoid its repetition in 

the future is what I am supposed to tell you. This is a difficult 

task, as it is a subject upon which opinions differ, nearly every 

horticulturist and fruit raiser having some pet theory of their own 

which have proven successful in their case. Why not? There is 

no one royal road to success; so that Nature’s laws are carried out 

it matters not if methods differ. One man plants and prunes ac- 

cording to his belief in the characters of the constellations believing 

the sign of the virgin to be one of fruitfulness, ia the first quar- 

ter with moon pointing down. Another believes the sign of the 

scale to be the right one, but he wants the last quarter, with moon 

pointing up. You will find in every community farmers perfectly 

sane ov all else who will not plant their fence-posts when the moon 

points up or plant their beans when the moon points down. But the 

days of ignorance and superstition are fast passing away and the 

bright rays of science are lighting the pathway and guiding the foot- 

steps of the modern horticulturist. . 

Pruning is the prime factor in the building up of a profitable or- 

chard. The tree is as susceptible of training as a child; in fact, 

more so as you can train a tree as you wish. You can prune for 

wood growth, you can prune for the development of fruit spurs. You 

can make or mar a tree by pruning. The old saying, “ there is a time 

for everything,” is especially true with pruning and that time is 

when the tree requires it. The trouble with pruning is, the work is 

frequently put off from time to time and then too much is done at 

once, frequently to the injury of the tree. 

There is no branch in orcharding that requires better judgment 

than that of pruning. It is necessary to understand the nature and 

the habits of the tree you desire to prune; to understand the in- 

dividuality of the root system as well as the top. Trees differ 

greatly both in root and top formation. The peach being a vigor- 

ous, rampant grower requiring large amount of available food for 

its growth and maintenance and maturing of its heavy crops of fruit, 

has a large number of fibrous roots starting from the body and larger 

roots than has the apple and pear. He should know where these 

new roots start first in a newly planted tree, whether from the fibrous 

roots, from the sides of the larger roots, from the cut ends or as 

adventitious roots starting from the body below the collar of the 

tree. When he understands these he is ready for the first step in 

pruning. What methods shall we adopt? The string-fellow method 

cutting off all the roots cloge to the stem or leaving mere stubs, or 
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shall we cut off all roots to about 3 inches from the stem, or shall 

we leave all roots 10 to 12 or more inches long. 

To decide as to the best method, a series of experiments were con- 

ducted at Newark, Del., first on heavy well-drained clay loam, with 

heavy subsoil 8 to 10 inches beneath the surface. Another trial was 

made at Seafor’. Del., in a well-drained sandy loam with a stiff sub- 

soil two feet beneath the surface, with 54 trees each of 2-year apple, 

2-year pear, 1-year peach and 1-year plum. Of these 18 each were 

stub-pruned, 18 were pruned to 8 inches and 18 were pruned to 8 to 

10 inches. Results at Newark of the 8-inch roots, 824 per cent. lived, 

3-inch roots 97 per cent. lived, stub roots 624 per cent. lived. 

At Seaford, Del., 8-inch roots, 94 per cent. lived; 3-inch roots, 160 

per cent. lived, and stub 86 per cent. lived. 

Of those at Newark, 8-inch roots gave 82 per cent. first-class trees, 

3-inch roots gave 924 per cent. first-class trees, stub roots gave 22 per 

cent. first class trees. 

At Seaford, 8-inch roots gave 86 per cent. first-class, 3-inch roots 

gave 96 per cent. first class, stub roots gave 51 per cent. first class. 

In summing up we find that 3-inch pruned roots gave best results. 

Eight-inch roots came second, while the stub or string-fellow method 

gave very poor results. 

I am frequently asked by some one who is not particularly in love 

with work and to whom the string-fellow is very alluring, as by this 

method all that is necessary is to make a hole in the ground with a 

crowbar, stick in the close-trimmed tree and close the hole, with no 

dirt tu handle, whether this method is not as good as planting in 

large holes. This question can best be answered as follows: 

In a moist soil, in a moist climate, in a moist year, fair results may 

be obtained. In stiff soils, in dry soils, in a dry climate, in a dry sea- 

son results are sure to be a failure. 

When shall we begin pruning? The first few years training of a 

young tree determines largely the form and future usefulness of the 

tree. When a young tree starts from the seed, bud or scion in a 

nursery row it sends outside limbs along its stem and these aid in 

giving the natural taper to the stem from the ground up giving it 

stiffness. If these are removed too early while the tree is young this 

symmetry is destroyed, the sap is driven to the top, the top increases 

faster than the trunk, it becomes spindly, the trunk cannot support 

the heavy top and the results are deformed trees which, when they 

come into the hands of the orchardist, need staking to support them. 

The experienced nurseryman never makes this mistake. Trees com- 

ing from a first-class nursery never need staking; it is only those im- 

properly grown. The short time a tree is in the nursery is insuffi- 

cient to give the tree the proper form. The real training between 
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the age of 3 and 6 years comes under the hands of the farmer or 

fruit raiser, and the success of that orchard depends upon the prac- 

tical knowledge and skill which he possesses. If he has no knowl- 

edge of the habits of growth of the different trees and gives them 

improper pruning in early life all the skill he may attain in future 

years can never fully overcome the evils of early mistakes. 

Very few trees coming from a nursery suit every one planting an 

orchard. Some want their trees with high tops, others want low- 

headed trees and both may be right as great success has been at- 

tained under both systems. The man who wishes to keep his or- 

chard under cultivation, when in bearing, must have his trees trained 

higher, while the man who cultivates a few years then adopts the 

mulch system wants lower headed trees. How shall this difficulty 

be overcome? By buying one-year old trees. I am frequently asked 

what aged trees to buy. I invariably recommend one-year old trees. 

My reasons are first, getting a good, strong one-year old 4 to 6 feet 

from the bud you get the very cream of the nursery. Anyone fami- 

liar with nursery stock knows that only a small percentage gets that 

size in one year. It must have strong individuality, a strong root 

system, full of vigor and stored-up vitality. Such stock makes the 

very best foundation upon which to build. This is not the only ad- 

vantage with such stock. You have, when cut back, a top and root 

properly balanced. You can form the head high or low as you de- 

sire. Your first step in pruning is the shortening of the roots, cut- 

ting off all mutilated roots. Hold the tree with the top farthest 

from you and the roots facing you. Then with a sharp knife cut off 

ail the roots to 3 to 5 inch stubs with the cut from below outward. 

The reason for this is when the tree is set in the hole the plane 

of the cut surface will be flat on the ground. In a very short time 

granulations will be thrown out and rootlets will be thrown out- 

ward and downward and in a few weeks the young tree will be se- 

curely anchored. After the trees are all planted, then prune the 

tops. The reason for deferring this until the tree is planted, you can 

start all your tops at a uniform height. If the trees are two years 

old with tops formed, then cut back from one-half to two-thirds of 

last season’s growth and always, unless the tree is very spreading, 

cut above an outside bud. If the tree is a one-year old, cut to a uni- 

form height of 2 to 3 feet from the ground. Every one familiar with 

a young tree knows it is full of dormant buds from the crown to the 

top; not in straight lines, but ascending spirally around the tree. 

In a short time after the tree is planted and pruned, if the weather 

be warm, these buds swell and send forth young, tender shoots mak- 

ing the stem quite green. Now is the time to form the top. Seize 

the top of tree with one hand count five buds from above down, then 

yrasp the tree at this point with the other hand and with a down- 
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ward sweep you rub off all the buds below. This leaves five buds 

to form the new top. These limbs receiving all the nourishment they 

can use make rapid growth and must be carefully watched as they 

may become top-heavy; if such is the case pinch off above the out- 

side bud. This checks the rapid upward growth and makes the limb 

more sturdy. By this method you will have no forks. The terminal 

bud grows as a leader and the four lower buds form four limbs all 

growing out in regular order and no one quite opposite another, with 

an outward, upward tendency to each limb, having at its base a ring 

or collar formed which strengthens it to such extent that, though in 

future, when ladened with fruit, it may bend to the ground; it cannot 

split from the trunk. Very little more pruning is necessary during 

the first season. Early in spring of second season, cut back fully 

one-half, or better, two-thirds of last season’s growth, except leader, 

which should not be cut back quite so hard unless you desire a very 

low spreading top. This pruning again gives the limbs an outward 

upward curve thus spreading and forming an open head, giving that 

beautiful, symmetrical form combining beauty and strength. If 

through any mishap, carelessness or otherwise, one of these limbs 

should be broken, leaving one side with a large gap, this may be rem- 

edied, instead of cutting above an outside bud, you cut above a 

side bud facing the gap. Then as the new growth curves toward each 

other the gap is soon closed. You may perhaps have a few crooked 

trees (some varieties are naturally crooked growers). This can be 

easily remedied with that wonderful implement, the horticulturist’s 

standby, the pruning knife. I do not mean a large cumbersome 

hooked knife. I never owned one. I mean an ordinary strong, 

sharp, pocket-knife; with such I can cut off a limb one inch or more 

in diameter with one smooth, clean cut. It is all in knowing hew. 

Grasp the limb with one hand, spring it upward and follow with the 

knife giving it a good strong pressure and you will be surprised how 

easily it is done. Now as to your crooked tree. With the knife, 

make two or three perpendicular incisions in the concave portion 

nf the tree the full length of the crook. Nature in her efforts to heal 

the wound throws out granulations; this part grows faster, fills up 

the hollow space, acting as a brace, and in two or three years the tree 

will be straight. 

Fourth year. Perhaps by this time your trees may be too spread- 

ing. If so, prune to an outside bud, thus throwing your new growth 

upward and inward. It is presumed that you have cut out all un- 

necessary growth, and where two limbs cross one must be removed. 

But good judgment must be used to remove the right one, or later 

you must remove the other one and this may leave a large, open 

space making an unsightly gap and exposing the large limbs to sun- 

scald. If at anytime you must remove a large limb, better paint 
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the cut surface. Trees, hard-pruned, throw out many water sprouts. 

These should be removed as they are useless and rob the tree of so 

much nourishment and make too much shade; but spare the fruit 

spurs. Many farmers and even professional pruners, tree butchers I 

call them, do not know the difference between useless wood and fruit 

spurs. 
In 1880 I planted 15 acres of orchard. Tended it well. It became 

a model for beauty, and came into early bearing as any well-regulated 

orchard will. One day a gentleman called to see my orchard. After 

going through it he remarked: “You have a fine orchard, but you have 

made one serious mistake. You have too much wood in your trees.” 

I asked him too show me where. He pointed to the fruit spurs of 

which I was so justly proud and said they were robbers and should 

come out. I told him I wanted them there. He left, assuring me I 

would find my mistake to my sorrow. He said he was a fruit raiser 

and knew what he was talking about. 

A few years later when this orchard was heavily ladened with 

choice fruit well distributed through the entire tree, this same gen- 

tleman again called. After again going over the orchard he said he 

had an apology to make. I asked him what.. He said when he was 

here before he had said there was too much wood in my trees. Now 

he saw I was right and he was wrong. My trees were bearing heavily 

and scarce bending the limbs, while he had cut out all the fruit spurs 

and driven all the fruit to the ends of the limbs, bending them down, 

exposing the bare limbs to the heat of the sun, killing the bark which 

was taken possession by the flat-headed borers and his orchard 

was ruined. In many sections there are people who make a specialty 

of grafting and pruning, traveling from farm to farm. Some of them 

may be all right but most of them should be avoided as a mad dog. 

They tell you your orchard needs pruning, which is doubtless true, 

as I never saw one that did not. They tell you there is too much 

wood. You think, as it is their business, they know it all and as you 

are busy you turn them in. Later you come along to note progress 

and what a sight meets you. Your once beautiful trees now remind 

you of a post planted with a few poles stuck on the upper end with 

a brush tied on the upper end of each. This professional tree butcher 

has trimmed off every fruit spur that was along the main limbs leav- 

ing them bare, not only destroying all hopes of early and heavy bear- 

ing but inevitably destroying the health and longevity of the trees, 

as no tree can thrive with trunk and large limbs exposed to the hot 

sun. Farmer friends, if one of these men should call upon you, ques- 

tion him closely and if you find him an imposter turn the dogs on 

him. Many wish to know the best time to prune. That depends 

upon the object. In young trees where wood growth and tree for- 

mation are the principal objects, early spring or late fall is the best 
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time. But if your orchards have an abundance of wood, having the 

age with no inclination to bear fruit then you must adopt some other 

method. You must check the superfluous growth and direct its 

energies in other channels. There are various ways to attain this; 

perhaps you have been giving too much nitrogenous food and too 

high culture. Try seeding to grass for a season or two giving it more 

potash and phosphoric acid, and prune your trees in June. You will 

find that instead of wasting its energies in making terminal wood 

it will develop fruit spurs throughout the tree which the follow- 

ing season will bear an abundant crop. If a tree, after all judicious 

means has been tried, still fails to bear, try the heroic remedy, 

ringing the tree. Take a sharp knife, make an incision entirely 

around the trunk or limbs, make another one an 4 or 4 inch from, but 

parallel with the first and remove the strip of bark. This must be 

done in June when the sap flows freely, being careful not to destroy 

the cambium. Or you may wrap a wire tight around the limbs. 

Either of these methods check the return flow of sap and develops 

fruit buds. If you doubt, try it. It will respond without fail and if 

properly done will do no injury to the tree. But as my article is 

getting lengthy, I will close with a few safe rules. 

Before planting, prune. After planting, prune. If growth is too 

strong, prune to check it. If the growth is too weak, prune to make 

more vigorous. Prune for wood, prune for fruit. Avoid all forks. 

Remove all cross limbs. Cut out all déad wood. On cutting off 

limbs, leave no stubs but cut close to the trunk or larger limbs. 

Keep the trunk and larger limbs shaded. Encourage growth of fruit 

spurs along all limbs that the fruit will be well distributed and not 

all on outside limbs. By using good judgment, pruning and fer- 

tilizing liberally but judiciously the farmer will find the family 

orchard will be the most profitable part of his farm, besides the great 

pleasure it affords himself and family. 

ROUND TABLE—SECTION B. 

(CONDUCTED BY PROF. BUTZ AND DR. FUNK). 

QUESTION: Would you recommend stable manure for the peach 

orchard ?” 

Answer: I am speaking only of the apple. You can determine that 

problem best by making an experiment. It is between you and your 

own soil. The expert prefers rather the poorer soil on which to 

grow peaches. E 

MR. SCHWARZ: A great many people have an idea that if a tree 

is planted toward the south, they will get different results. 

Answer: Nothing in it. I don’t care what way your orchard 

stands, whether it is pear, peach, plum or apple, if your trees are 

16—7—1904 
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properly nurtured, if you get your trees trained right and nurtured 

right, you will be successful. 

MR. STOUT: In trimming trees, how can it be determined how the 

top will form afterwards? 

Answer: It is presumed that a man in planting an orchard knows 

the variety he is going to plant. If he has studied carefully, he 

knows some are not straight in habit. Did you ever know of any 

business man engaging in any enterprise that would last a lifetime 

who would go recklessly and blindly into that enterprise? If he 

will attend the farmers’ institutes, he will understand how to train 

these trees. 

MR. STOUT: We had no farmers’ institutes when we started these 

orchards. 

MR. CURE: Do you recommend starting these trees only about 23 

feet from the ground? 

Answer: I do. 

MR. HOOVER: In regard to scoring, would you score the whole 

trunk of a tree which is “hide-bound” or “bark-bound.” 

Answer: No. Give it sufficient nourishment to soften that bark. 

If it is properly fed and the trunk kept in good condition by spray- 

ing and washing, it will not be “hide-bound.” 

MR. RODGERS: I understand Dr. Funk to say that 3-inch pruning 

proved to be the best. Why was it that it proved to be better than 

either of the other two prunings? 

Answer: I don’t know that I can give you any scientific reason. I 

gave you an account of experiments that had been conducted in Dela- 

ware. In every instance the 3-inch pruning has given the best suc- 

cess. Perhaps Professor Butz can give you the reason. 

PROF. BUTZ: I do not know that there is any scientific reason. 

It is our practice to prune long roots short and to prune the top at 

the time of transplanting. Our directions are to prune the top to 

correspond with the reduction of the root. There is a longer course 

for the food to travel before it reaches the growing portion of the 

stem. Grapes make long roots;swe cut them short. In celery, cab- 

bage and strawberries, we shorten the roots because the develop- 

ment of rootlets is nearer to the plant itself. Just why there is such 

a difference between 38-inch and 5-inch pruning, I do not quite see. 

Of course it takes a great number of instances to prove or to settle 

a principle. If one experiment which had a number of trees in it, is 
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sufficient to prove that three inches is better than 5, we should fol- 

low that rule. 

MR. RODGERS: I find that what suits one tree will not suit an- 

other in variety. I have cut off all dead wood, all bruised wood, all 

roots that looked unpromising and occasionally have had to cut less 

than three inches. 

MR. BEAVER: The true principle is in the compacting of the soil. 

If you have a tree that has roots five to eight inches, it will not be 

so sure to stand and grow as in cases where you have long roots. I 

find that where there are few long roots, if the ground is effectually 

compacted, one will be successful. 

QUESTION: What time of year is best to prune?” 

Answer: That depends upon your tree and its age. Young trees 

should be pruned in early spring or late fall. Prune whenever your 

trees needs it. That is the only safe rule to follow. 

MR. RODGERS: In regard to “ringing” trees, will not cutting the 

bark off clear around the tree, prevent the sap from going down? 

What time of year do you advise “ringing” a tree, and will it injure 

the Northern Spy?” 

Answer: Pear, peach, plum, Northern Spy are not hurt. You can 

bring any tree to early fruiting by that method. If you take a peach 

limb and run a copper wire around it, you will retard the flow of sap, 

and you will double or treble the size of the fruit. If I were going 

to “ring” a tree (and I recommend this only as a heroic remedy) I 

should do it early in June. I have done this in dozens of cases early 

in June and the next year the tree would be loaded with fruit. 

MR. McHENRY: A fruit tree that has been neglected in the prun- 

ing, is there any difference in the time of year that you would prune 

that tree with a view to starting water sprouts? 

Answer: Early and late pruning will throw out more water sprouts 

than summer pruning. As they start out, prune them out. The cir- 

culation there is limited. Prune back and feed at the same time and 

try to get new life into that tree. 

MR. HOOVER: I should like to consider one point with Dr. Funk. 

A common mistake is to plant a tree with as little trouble as possible. 

As arule, tree planters do not dig their holes large enough nor give 

enough of loose surface under the tree. I think a tree planter should 

make holes very large. He should take a sharp iron and loosen the 

soil as deeply as possible. 
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QUESTION: “Is the application of iron an advantage to a bearing 

orchard?” 

Answer: Yes. 

QUESTION: “Will not crimson clover take the place of barnyard 

manure?” 

Answer: Yes, indeed. 

QUESTION: Can it be determined from the annual growth when 

fertilizing is advisable? 

Answer: Yes, by observing if it is reasonably strong and of a 

healthy color. 

On motion, adjourned. 

Bellefonte, Pa., Wednesday 7.30 P. M., October 12, 1904. 

W. H. H. Riddle, Butler, Pa., Chairman. 

The session was called to order at the designated hour by the Chair- 

man. 

The CHAIRMAN: We are now ready to begin the exercises of the 

evening, and I see by the program that we are to be treated with 

music, a duet by Mrs. H. A. Surface and Mrs. J. P. Pillsbury. 

Mrs. Surface responded to an encore, and the music was very much 

appreciated. 

The CHAIRMAN: I understand we have with us to-night the Edi- 

tor of the American Agriculturist, a very pre-eminent and useful 
agricultural paper, who will discuss “The Art of Instruction as a 

Science.” This is a subject in which we are all very deeply inter- 

ested at this time, and I am glad that we have with us a gentleman 

so well qualified to speak on this topic. I now have the pleasure of 

introducing to you Prof. W. G. Johnson. 

THE ART OF INSTRUCTION. 

By PROF. W.G. JOHNSON, Managing Editor, American Agriculturist, New York City. 

Mr. Chairman, Ladies end Gentlemen: I hardly know whether it 

would be proper for me to take up the subject that has really been 

assigned to me to-night. Talking with Brother Martin coming down 

on the train, I thought it would be highly proper for me to lay aside 

the subject of “Instruction as a Science” and take up the subject 

some other way. Iam still of that opinion. I[ told him I had never 

delivered an address by reading it. But this subject is 

80 very important in its general character and there are so many 
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things to be considered that I have thought it wise to jot down a 
few points that I can give to you and bring out in this general line of 

work, and possibly weave around them and intertwine with them 

some thought that may possibly be useful to you in the magnificent 

work that you are doing, and will be called upon to do in the future. 

There are some things about this subject with which you are very 

familiar, especially with the practical nature of it. I can safely say, 

without being disputed, that Pennsylvania has produced more farm- 

ers’ institute workers of a practical character than any other state 

in the Union. Now I do not except the great State of New York or 

that other state nearly as great, Ohio. But I must say that Penn- 

sylvania has gotten out in the highways and byways and brought 

forth some of the best public speakers in the institute work of the 

United States to-day. 

Now, I say this in all fairness to other states. We realize that in 

New York and that is why we want some Pennsylvanians with us in 

our work. Ohio is reaching over the line and getting them there. 

Maryland, West Virginia and other states in the vicinity are doing 

the same thing. There is some reason for this. It simply means 

that at the head of this great department you have a man who is un- 

equaled in his understanding of agricultural conditions; and in re- 

ferring to my good friend, Mr. Martin, I know that one of his strong- 

est points is the fact that he can put his finger on a man in any sec- 

tion of the State who has done something to uplift and help agri- 

culture. When we get back of-the whole thing we find there is 

always somebody who is leading; somebody who is able to differen- 

tiate from this great mass of the people who were good farmers, and 

bring out those particular individuals who have made a success of 

some one particular thing. If there ever was a time when it was nec- 

essary for a man, and particularly for a farmer, to concentrate his 

thought on some thing, it is now. He must be a specialist along 

some certain lines, which will bring him the dollars and cents. That 

is what you are working for, and what you are looking for. Nothing 

has afforded me more pleasure in my life’s experience, and given 

me more inspiration, than the history I wrote a couple years ago of 

one of your farmers whose methods have been heralded throughout 

Pennsylvania and the borders of the United States; not only that, 

but throughout the entire world. It is sufficient for me to say that 

I have had pass over my desk, printed in seven different languages, 

the accounts of that famous fifteen-acre dairy farm of the Rev. Dr, 

Detrich. 

Now there is a principle back of all this. In the first place, the 

man at the head; in the next place, the scientific and fundamental 

principles that underlie all forms of agriculture. Whether you differ- 

entiate those into horticulture, animal husbandry, or grain and gen: 
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eral agricultural crops, the fundamental principles remain the same, 

and we must get back of all this. When a few years ago I visited 

this famous little farm down at Flourtown in the suburbs of Phila- 

delphia, I found there a man, modest in general make-up, a man who 

had been making a little fifteen-acre plot of land which years ago 

would not have been considered sufficient for the support of two 

cows and a horse—I found that man there on that fifteen acres, pro- 

ducing the sum and substance of the livelihood of thirty head of 

dairy cattle, including two horses. When I found this, I made up 

my mind that the agricultural possibilities of this country were still 

locked up and in the region of the unknown in many of the so-called 

farms in this country. Here then is a scientific truth which I want 

to leave with you. We must first thoroughly understand the con- 

ditions with which we are working. It makes no difference whether 

you are growing cow-horn turnips or something else—I see some — 

of you smile, I can’t help smiling myself when I speak of those crops 

and Seeds the expert. Any farm is capable of producing an enormous 

crop of roots on a given area if well handled. When properly uti- 

lized, that crop has a certain value from an economic as well as a 

scientific point of view. One man in this State, whose name is 

known throughout the institute world as “Bob” Seeds, has worked 

out a problem with cow-horn turnips on a so-called abandoned farm 

which to-day has given him the results about which he speaks; and 

results are what we are all looking for. It is the results that 

we are after, and without results of satisfactory character, our bank 

account at the end of the year, usually turns in the wrong direction. 

Some of you have produced fruit of an exceptionally fine character, 

and when I want sufficient evidence of that, all I have to do is 

to turn to this table here at my right, to see it demonstrated. 

I have on my desk at the present time an item coming from a 

Pennsylvania farmer asking, why it is that Pennsylvania does not 

produce more apples of a commercial character, suitable for the 

export trade and desirable for our home markets. It is not meant 

to say that she does not produce some fruit such as it is on the 

farms throughout the State. In passing over the territory through 

which I traveled yesterday afternoon coming over here, I saw pile 

after pile of apples on the various farms, and their appearance was 

certainly fine; at the same time there is a possibility on these soils 

and on these hills for a far better production along this particular 

branch of horticulture, and whenever you find horticulture and these 

ideas well advanced, you find men who are studying the problems in 

such a way that they get down to the bottom facts, and when they 

get to the bottom of those facts, they are getting results, and when 

they get the results, they get their returns in the form of money. And 

I really believe, as I stand here, that one of the greatest possibilities 
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that you have in Pennsylvania to-day, is along horticultural lines. 

We have not begun to awaken to the possibilities of development 

along this particular line. The same may be said of vegetables. 

Take the great trucking sections in the vicinity of Philadelphia and 

elsewhere, Pittsburg and Scranton, wherever you find these small 

tracts of land devoted to truck farming, and what do you find? You 

find men not farming 160 acres of land, you can find men who are 

not working over sixty acres of land, but they are concentrating their 

efforts on a small area, and from these areas they are making their 

livelihood and most of them are prosperous, well-to-do citizens. 

They are making a living, putting by a little surplus at the end of 

the year, educating their children, keeping them in the public schools, 

sending them over to State College, or possibly they are in the 

University or some other institution. We find that sentiment 

growing throughout the country. 

A few weeks ago it was my pleasure to visit a little farm on Long 

Island, farmed by a German, in the general line of truck produce. 

It was a small tract of land which ordinarily would hardly yield a 

sufficient income to provide his own living and pay the taxes, but 

on that ten acres in nine years he tells me, he has taken on an aver- 

age of a hundred dollars an acre of clear profit, in addition to all the 

expenses and outlay for handling the garden produce which he pro- 

duces, and disposes of in Brooklyn and New York. In addition to 

that he has two sons that he is now keeping in the State Agricultural 

College, all from the results of that little ten-acre farm. I am sim- 

ply giving you these facts to show you that there are such farms in 

existence. We have got to come to a point when we must concen- 

trate along certain lines. 

One other illustration of this sort and then I am through with 

this line of talk. It was my pleasure to visit a little five-acre farm 

in Florida, on my visit to that state in March. From these five acres 

were taken off last year a crop worth from $800 to $1,200 an acre. 

Now that seems almost preposterous on the face of it, yet it is true. 

One of his crops is lettuce, and that lettuce is now being planted and 

will be shipped into the New York and Philadelphia markets within 

sixty days. Following that comes his celery, and following the 

celery come egg plants. 

Now these are some of the phases of this subject which I have en- 

deavored to present in the few minutes which I have had at my dis- 

posal. I have jotted down certain things of a general character for. 

your consideration, and will devote the rest of my time to their con- 

sideration. 

Nature and experience are the best teachers. Not one of you will 

dispute this. For years I have been conscious of the fact that the 

best training comes from an immediate acquaintenance with the. 
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myriad forms of life. Books are not the original sources of educa- 

tion or information. Some of us, at least, consider them artificial; 

yes, even second-hand. Books are mere aids and should thus be con- 

sidered by the real teacher. Do not understand that I underesti- 

mate the value of books. Far from it. In them experience must be 

preserved; history recorded; great problems in social, economic and 

political life must be preserved. Yet in the face of all this, do we 

not tell our children too much; do they not rely more upon a faint 

and scanty knowledge of recorded facts and the experiences of others 

rather than incidents in their own lives? This principle is not con- 

fined to the children alone; but many of us older ones are apt to 

think that grandfather’s methods, usually preserved in an unwrit- 

ten book, are good enough for us. The records of practical, everyday 

experiences are far more important. The man who observes that he 

can produce five bushels more wheat on an acre, by using a new 

variety equally as good, would be unwise, indeed, to stick to the old 

seed, used for generations on the same farm. We should be on the 

lookout for something better. Nothing is so good that improvement 

of some sort is not possible. 

Methods of farm management are constantly changing, conse- 

quently the work of the instructor, teacher and institute speaker 

varies accordingly. A successful teacher may be one who has mas- 

tered his subject by familiarizing himself with the work of some- 

body else and is capable of imparting this knowledge to others; bet- 

ter still, he may be the possessor of his facts by actual experience 

and capable to tell in a plain, simple style how he produced his re- 

sults. Fortunately, this latter class of teachers (they might be 

called farm missionaries) are increasing rapidly. The effects of 

this sort of practical instruction are far reaching and it seems that 

we are approaching nearer the goal of “true art in instruction” than 

ever before. We find it gradually creeping into our city schools. It 

has already changed systems and methods of teaching; it has opened 

up new avenues in the rural districts; it is making the older occu- 

pants of our farms “scratch their heads and think.” Never was there 

an age when practical knowledge was more eagerly sought; hence 

the necessity of skilled artists in instruction. Was there ever a 

time when the call for volunteers was made public, that the response 

was more promptly answered by “Here am I.” It came from the 

farms of the State. No better confirmation of this fact is needed 

than the volunteers in the Farmers’ Institute Department in Penn- 

syivania and other states. 

Each one of you had a duty to perform to yourselves and your 

family. You have succeeded by “doing things” where others have 

failed. Some of you have taken abandoned farms, scarred with the 

experience of poor management and made them, not only profitable, 
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but object lessons, representing the best methods of advanced farm- 

ing. Many of us think our farms are “run out.” We can’t make 

both ends meet. The common cry with such people is “farming don’t 

pay,” and it is literally true. Let the same individual engage in any 

other business and the story would not change. Year by year, 

through the College of Agriculture, the Experiment Station, the 

State Department of Agriculture and the system of the Farmers’ In- 

stitutes as now conducted, we are improving conditions. Results on 

every hand show clearly the wisdom of instruction along these lines. 

Is there anything that gives greater dignity to man than a com- 

plete realization of the power of being able to do, and doit well. ‘No 

joy is greater or more lasting than that received by doing well with 

the complete being,—brain, eye, hands, will and judgment—all tools, 

God-given tools, to be trained and used.” In times, not long past, 

the best energy of our country was devoted to trade activities, to 

material welfare; but in the process of evolution, of the differentia- 

tion of institutions, other ideas in education must prevail. Many 

people are beginning to realize that one object of education should be 

to qualify the individual to enjoy life fully in whatever environment 

he may be cast, while at the same time develop a capacity to achieve 

material success. Such capacity depends, in part, upon discovering 

at an early age one’s best bent or peculiar fitness for some special 

vocation, and then training for this purpose not only the mind, but 

also the hand and the eye, indeed, the whole organism and forming 

the practical judgment as well as the power to reason theoretically. 

We are daily impressed with the muititude whose life’s work is 

more or less unsuccessful. No place, I am sorry to say, is this more 

apparent than in some rural districts. The inability, however, of 

book-learning alone to train the judgment to deal with practical 

affairs is everywhere recognized. Its failure to develop originality is 

admitted. How true this is about farm life. Mere book studies are 

also deficient in training, earnestness of purpose and tenacity of ap- 

plication. Nowhere is this more conspicuous than when applied to 

farm management. é 

That “life is a search after power,” is as true to-day as when Emer- 

son wroteit. Personal power is to a man what steam is to an engine. 

If a man’s knowledge is extensive and accurate then his influence, 

that is, his power over others, outside of example, is the power to 

convince or persuade, a power largely dependent upon an ability to 

think clearly, combined with a readiness of speech and accuracy and 

attractiveness of expression in presenting the truth. A knowledge 

of technical facts, combined with skill of the hand and eye does not 

necessarily give the power which is essential to large success. There 

is no power in a fact or in a technical process. The power lies in the 

_man and its exercise comes in the use of what he knowag. 

LT 
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Two men may have equal knowledge of the composition of soils, 

fertilizers and crops, but be very unequal in their success in applying 

this knowledge; this inequality being due, outside of differences in 

natural ability, to unlike mental power, that is to unlike ability to 

reason and co-ordinate facts in their bearing upon a particular pro- 

blem. Such reasoning powers come from mental discipline and while 

certain technical studies have high disciplinary value, attention to 

these alone does not produce a well-rounded and symmetrical mental 

development—the result is a one-sided development and the subject 

of it has serious limitations of mental vision. 

The institute worker and teacher meets these peculiarities in in- 

dividuals in every class-room or audience. How to balance an ad- 

dress or temper a subject to meet the greatest number of persons in 

any gathering is not an easy task. I have frequently known persons 

to appear on a platform and discuss a subject entirely different from 

the one announced on the program. This was not done, however, 

without reason. Last winter I was scheduled for an evening address 

on “Co-operative Work Among Farmers,” at an institute ina thrifty 

dairy section. A blinding snowstorm raged all day long and late 

into the night. It was impossible for farmers to get to the hall. The 

meeting was called, however, but the audience consisted of about 25 

persons from the village. The subject discussed was not “Co-opera- 

tion,” as announced, but “Little Things in Nature That Help Us.” 

As a result, the address was repeated in the same hall the following 

spring to a crowded house. Many teachers fail in the class-room and 

elsewhere because they lack a complete mastery of their subject. A 

student young or old, is usually quick to discover the weakness of a 

poorly prepared instructor. A good instructor should be full of his 

subject. 

The CHAIRMAN: The next thing in order is music. We shall 

now have the pleasure of listening to another piece of music by Mrs. 

H. A. Surface, with piano accompaniment. 

The CHAIRMAN: To know what influence the local institute 

worker exercises is certainly a very important question and we have 

with us to-night two editors of “The National Stockman,” a paper 

that has done so much for the cause of institutes in Pennsylvania, 

that I know you will be pleased to hear one of its editors discuss this 

very important question, and I now have the pleasure of introducing 

to you, the genial Mr. T. D. Harman, Editor of Zhe National Stock- 
man and Farmer, who will address you on “The Influence of a Local 

Institute Worker.” 

MR. HARMAN: Mr. Chairman, Ladies and Gentlemen: My speech 

is entirely extemporaneous and, therefore, as I have been taken 
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wholly by surprise and have only had since last June to prepare it, I 

will have to read it: 

THE INFLUENCE OF A LOCAL INSTITUTE WORKER. 

BY MR. T. D. HARMAN, Editor, National Stockman and Farmer, Pittsburg, Pa. 

The history of the world has not recorded the annals of a more 

worthy cause than that of man in his efforts to subdue the earth and 

make the desert blossom like the rose. An all-wise Creator decreed 

that “man should eat bread by the sweat of his face.” Unwise crea- 

tures have in their hearts condemned this decree and have, from all 

time, endeavored to reduce the degree of this sentence to the mini 

mum or have it stricken entirely from the statutes. The former en- 

deavor, in the light of modern ideas, is commendable, but the latter 

will never be accomplished, as it is a decree of God which cannot be 

changed. 

Agriculture always has been and always will be the foundation of 

the prosperity and happiness of the inhabitants of this earth. Time 

does not even permit us to refer to the crude methods and the hard 

problems of sustaining the lives of the populace during the early 

years of the world’s history. Men living to-day remember the wooden 

mould-board plow, the flail and the spinning-wheel. Scarcely a gen- 

eration ago the crude implements and methods of the Syrians and 

Egyptians were common in the rural districts of our own beloved 

Commonwealth, and I doubt not to-night that in some of the remote 

nooks and corners of our State the soil is tilled, the harvests gathered 

and the grain threshed and winnowed in almost the same manner that 

this work was performed in the days of Pharaoh. 

We are living in a wonderful age. The rapid strides of improve- 

ment and development are seen on every side and in every direction. 

Improvement is the watchword of the hour. In every line of work 

the command to go forward is heard. The snail’s pace has given way 

to the speed of the railway train and the swift trolley line. Only a 

few years ago we were content to count a day’s journey but a few 

miles. Now we think nothing of crossing a continent in a few days 

or skipping over the face of our greatest oceans within a week or 

two. We cannot stand still. A few moments resting on our oars 
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permits the vast concourse to pass us by. The man who does things 

to-day the same as he did yesterday is not only standing still but is 

falling behind, which is discouraging. 

But, I hear some one ask, is agricultural pursuits and methods go- 

ing along at as rapid a gait as other lines of work? It certainly is. 

The last fifty years has wrought more changes for the better in agri- 

culture than all the years before them. The brightest minds of inven- 

tive genius have contributed their full share in this direction. Jn 

fact, it is generally admitted that the limit in improved farm im- 

plements and machinery has about been reached. Jt would be hard 

to get better facilities to prepare the soil, plant the seed, till the 

crops and gather the harvest than we have to-day. With ail this at 

hand the burden of further improvement rests with the farmer him- 

self. Just as infinite wisdom has been shown in looking up the re- 

sources of this earth and making it obligatory upon man to unlock it 

and use it as it is needed, so has it been wise to make the mind capa- 

ble of development. The material world does not change. The 

flowers which bloomed on this continent when the Pilgrim Fathers 

landed at Plymouth Rock now bloom around us in their season. The 

stars shine with no more lustre now than when they sang together 

in the glory of their birth. All nature is the same. For her no new 

forces are generated; no new capacities are discovered. The earth 

turns on its axis, and perfects its revolutions, and renews its seasons 

without increase or advancement. But a like passive destiny does 

not attach to the mind of the inhabitants of the earth. For it the ex- 

pectation of improvement is no delusion. The hope of improvement 

is not a dream. 

-These thoughts lead up to the topic which has been assigned for 

discussion at this time. The improvement in the material things 

connected with agricultural pursuits should not exceed the improve- 

ment in the mental capacity of those who are most directly interested. 

There was a time when it did. Leaders in thought recognized this 

fact. The case was diagnosed and a remedy sought. Theresult was 

the organization of farmers institutes as we have them to-day. And 

they are equal to all occasions if properly conducted. The command, 

“Go ye into all the earth and preach the gospel,’”’ was no more divine 

than is the call of the man to go forth and preach the gospel of bet- 

ter farming as at the present time. So far reaching in its good re- 

sults and so popular has the work become that within the past year 

many men have claimed the honor of originating this method of 

education. States and localities vie with each other in doing the 

greatest good in the work and appropriations are made in the most 

liberal manner by our commonwealths and general governments. 

The brightest men of the country are employed in directing and carry- 

ing out to full completion these institutes. Time and money are not 
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spared to make them successful. Trials and inconveniences are ep- 

dured by those who labor along these lines that border on the heroic, 

for he is a true hero only who will sacrifice his own comfort for the 

betterment of his fellow-man. 

Notwithstanding all the good things that may be said about this 

great and good work, there has been, is, and always will be some 

weak spots to be found and opportunity for improvement. The di- 

rector of institutes has no sinecure. His business is to get together 

the best material he can and make the best of it after he has secured 

it. From my own personal knowledge he is besieged for work by 

men who should be in the pew rather than the puipit. Men who have 

the “gift of gab” imagine they are called to the work if the per diem 

and expenses will bring them in a greater income than a run-down 

farm conducted in the most disreputable way. Such men generally 

want to be assigned to districts remote from their homes where their 

audiences cannot know that they do not practice what they preach. 

Then there are those who have a political pull or a relative pull or a 

pull of some kind that make claims for recognition in this, we might 

justly say, sacred work. God grant that the day is not far distant 

when politics and work of this kind shall forever be divorced. Men 

of the first-class or the second-class or of any class that are not fitted 

for the work should be selected to stay at home until they have 

learned to do things as well and teil how to do them, for the fountain 

never rises higher than its source. 

To get down to the subject more closely requires that personalties 

be indulged in. To be a good institute worker requires enthusiasm. 

The speaker should be full of it. It should not, however, be all one- 

sided. Happy is the man who is able to get his audience enthusiastic 

as well as himself. If it be lacking anywhere let it be in the speaker 

and not in the hearers. Eloquence is a very desirable attribute of 

the speaker at an institute. Daniel Webster, America’s most elo- 

quent orator, said that eloquence must exist in the man, in the sub- 

ject and in the occasion. You are the man, your subject is of your 

own choosing, and the occasion is always at hand if an audience of 

farmers have left their fields and flocks or their cheerful firesides to 

listen to advice as to how to improve their conditions. Eloquence 

is a combination of high purpose, a firm resolve and dauntiess 

courage, reaching the heart of the hearer. Two things are absolutely 

essential to eloquence. First, the speaker must know what he is 

talking about, and second he must mean what he says. That is the 

whole thing in a nut-shell. There are many men who seek glory by 

their eloquence, who court popularity by carrying their audiences 

with them by ocratorical effect, by grand-stand plays. Such men lose 

sight of the truth often and mislead their hearers by substituting 
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high-sounding sentences and phrases for common-place wuths that 

might sink into the hearts of their audiences and bring forth fruit. 

The long-winded speaker is probably one of the greatest detri- 

ments to good work at our institutes and, as a consequence, has a bad 

influence. The president of a theological institute in addressing a 

graduating class of young ministers, told them that thirty minutes 

was plenty long enough for a good sermon and entirely too longfora 

poor one. This can be aptly applied to an institute talk. A man 

who has a message to deliver and cannot get to the point inside of 

a reasonable time should go into training under some one who can 

reduce his record. There may be times and places for long drawn- 

out speeches, but it is not at farmers’ institutes. They will have a 

bad effect upon the work. 

The man with a repertory of subjects, as long as the wine list of a 

French cafe, is another man to be avoided. Life is too short for any 

one to be authority on all subjects. It is evidence in itself of egotism, 

or of ignorance. A man who can talk on every subject seldom 

talks well on one. The old saying: “Beware of the man with but one 

book,” applies here. 

A bore at the institute is the man who is prosy and does not put 

enough life into his talk to keep his hearers interested or awake. 

Henry Ward Beecher once told his sexton that whenever he found 

a man in his audience asleep he should come around and waken him 

(Beecher) up. An audience will never go to sleep or lose interest as 

long as the speaker keeps awake and is full of interest. Whenever 

he fails to interest he should stop. 

Using a common, but very expressive phrase, the institute worker 

who is continually “butting in” has a very bad influence on an 

audience. It is commendable to be ready to help out when occasion 

requires, to stir up things when interest is lagging, and possibly 

correct some one when he is in error, but the greatest care should be 

used in how and when it is done. Aun institute can be killed quicker 

by wrangling over unimportant matters than in any other way, and 

the professional “butter in” is the one who generally starts discus- 

sions over trivial things, or, as a rule, he is unable to discuss topics 

of much depth. 

We should take off our hats to the scientific man, self-made man, 

for what he has done for agriculture and agricultural pursuits; yet 

there are men of the deepest knowledge who are worse than useless 

before an audience of farmers. Such men are often mere theorists. 

Their work should be to translate from the terms of the scientists 

the grains of golden knowledge in such simple language that the 

man whose opportunities to drink at the fountain of knowledge has 

been neglected can understand and believe. When scientific men 

work along these lines their usefulness is beyond question and their 
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influence of the best. When they do not, they lose the confidence of 

their hearers and are not appreciated as they should be. 

One great mistake made by some workers, is in trying to revolu- 

tionize conditions and practices found in various sections. They 

have worked out some plan or scheme which has proved a success on 

their own farms. They become enthusiastic over it and attempt to 

cram it down the throats of the farmers in other parts of the coun- 

try where conditions are entirely different. Men who have taken 

up the problems of farming where their fathers left them and have 

given their best thought to making the best of the situation, gener- 

ally know what is feasible and practical as far as their own condi- 

tions are concerned. There are always ways of reaching such men 

and helping them, but it cannot be done by impressing them with the 

idea that you know it all and that they have been making mistakes 

all their lives. The best judgment of any local community, as evi- 

denced in its practice, is not to be considered unwise. 

Suggestions along these lines might be carried on indefinitely. 

Your influence for good will be the more enduring by avoiding the 

errors in others. It will be the more powerful by aiding your fellow- 

worker to avoid them himself. It is a fact that all reforms in so- 

cieties, in methods, in conditions are effected through the masses of 

the common people. The tendency of the people is to advance and 

golden opportunities are before you to aid them. 

Your work is the most noble that falls to the lot of man. Your 

privileges are great. Your responsibilities are paramount with your 

privileges. You are leaders of men and moulders of destinies. It 

is, therefore, important that your influence be for good. 

The CHAIRMAN: There being no other business for this evening, 

the meeting stands adjourned until to-morrow morning. The train 

will leave for State College at 8.15 ,sharp, and it is hoped that you 

will all be on hand promptly. 

State College, Pa., Thursday, 9.30 A. M., October 138, 1904. 

The session was called to order at the designated hour by S. X. 

McClellan, Chairman. 

MR. MARTIN: On this, the third day of our Institute, we deem the 

time has come when a few announcements ought to be made. There 

are some resolutions which this convention necessarily ought _to 

adopt before its adjournment. To that end we appoint Mr. W. F. 

Hill, of Franklin county; Mr. M. N. Clark, of Westmoreland county 

and Mr. George G. Hutchison, of Huntingdon, county, as a Commit- 

tee on Resolutions. Of course these resolutions pertain to the work 

of this organization. You will notice that Mr. S. X. McClellan will 

be our chairman for this morning’s program, and the Rev. J. D. 
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Detrich is placed first on the program. We have had word that Mr. 

Detrich expects to be here, but has not yet arrived, therefore, we 

deem it best to proceed with the program, and Prof. T. I. Mairs, who 

is placed on the program from 10.80 to 11.30, will kindly take the 

place of the Rey. J. D. Detrich, hoping that he may arrive in time to 

give his lecture a little later, probably this forenoon. 

I have word from Dr. Pearson that he expects to arrive this morn- 

ing and fill his place upon the program. The two classes, Sections 

A and B will meet in the same rooms as yesterday afternoon. In 

Section B, Prof. R. L. Watts will have charge, the subject being 

“Market Gardening,” and Prof. H. A. Surface’ also in Section 

B, on the subject of “Insect Preventives.” Their addresses will be 

given in room 121. Prof. Butz will lead the way to that room. All 

interested in market gardening and insect preventives will repair to 

that room at once. 

PROGRAM. SECTION A. 

The CHAIRMAN: As has been explained by Mr. Martin, owing 

to the absence of Rev. Detrich, we will begin with Prof. Mairs. His 

subject is “The Care of Milk and Butter.” 

I now have the pleasure of introducing to you Prof. T. I. Mairs. 

PROF. MAIRS: Mr. Chairman: It would probably be presumptous 

for me to attempt to tell any of you how to care for milk and butter, 

at least for me to attempt to tell some of you how to care for milk 

and butter, as some of you have doubtless had more experience in 

that line than I have had. I have,quite considerable written out 

here which I hope not to read to you, because when I read an article 

I feel more like a schoolboy reading an essay than anything else 

and of course I imagine I look that way too, and I.do not feel like 

I am giving any instruction or that any one is getting proper bene- 

fit out of it. P \ 
There are a great many things which are to be considered in the 

care of milk and butter, and I am able to touch upon only a very 

few of these, and rather lightly upon those. 

Prof. Mairs then read the following paper: 

THE CARE OF MILK AND BUTTER. 

By PROF. T. I. MAIRS, State College, Pa. 

VALUE OF MILK AS A FOOD. 

From the nature of milk, its use as a food is repulsive to many 

people unless great care is used in handling it. Pure, fresh, sweet 
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milk is one of the most perfect foods, and its production and con- 

sumption are steadily increasing. Its increased use is due chiefly 

to four qualities: 1. Palatability; 2. Nutritive value; 3. Digestibility; 

4, Cheapness. All these are influenced more or less by its care. 

The palatability of milk is due to its components being mixed in 

such proportions as to produce a flavor that is relished by most 

people. Milk, to possess good flavor, should be secreted by healthy 

cows carefully fed with this in view. It should be as free as possi- 

ble from animal taste or odor, and should not be permitted to take 

up any foreign ordors, whether by absorption or by mechanical con- 

tamination. Fresh milk when drawn under ordinary conditions con- 

tains gases and animal odors, which may be eliminated at once by 

cooling and aerating it in a pure, clean atmosphere. If allowed to 

stand, there oftentimes develop in it disagreeable flavors. 

Such defects may occur at anytime, but if the milk is handled 

intelligently they will not be serious. They are not, as was formerly 

thought, due to the chemical condition of the food, the illness of the 

animal, etc., but for the most part are associated with the growth of 

bacteria, molds, etc. Milk being intended by nature for the nourish- 

ment of the young and containing all the elements of nutrition, affords 

a fertile field for the growth of nearly all kinds of low organisms. 

Milk should be cooled to 50 degrees F., which temperature will 

check fermentation and preserve its good flavor for about 48 hours, 

provided, the utensils and surroundings are perfectly clean. If not 

so treated, milk will go off in fiavor, and even at this low temperature 

will lose its palatability. The most common change is the transfor- 

mation of milk sugar into lactic acid, causing the milk to become 

sour. Souring of milk is really beneficial as it serves to give a warn- 

ing. Slimy and bitter milk are very common; both may originate in 

the activity of bacteria. Bitter miik may also be caused by certain 

feeds, such as lupines, and is sometimes characteristic of milk ob- 

tained from cows which are nearly dry. 

Milk comes the nearest to being a perfect food because it con- 

tains the elements necessary to maintain the body. Bread made 

from wheat flour will support life. It contains all the necessary in- 

gredients required for nourishment, but not in proportions best 

adapted for ordinary use. One might live on beef alone, but it would 

be a very one-sided or unbalanced ration. Milk is in itself a bal- 

anced ration. : 

All of the food constituents in milk, except fats, are present either 

in a state of solution or semi-solution, thus rendering them easily 

digestible. In most other forms of food they exist in a solid or semi- 

solid form. For children whose masticatory and digestive organs 

are not efficient as those of the adult, fresh milk is an ideal food. 

The fats in milk being present in the form of minute globules which 
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are held in suspension, are in condition to be taken up and assimi- 

lated in the human body. Any treatment of milk changes the ar- 

rangement of the milk solids and renders them less digestible. 

The cheapest food is that which furnishes the largest amount of 

digestible nutriment at the least cost. One quart of milk (2 Ibs.), 

three-fourths of a pound of moderately fat beef, such as sirloin, and 

5 oz. of wheat flour, all contain about the same fuel value and the 

same nutritive material, but different prices are paid for them, and 

they have different nutritive values. It may be assumed that the 

cost of one pound of round steak is about 12 cents, one pound of sir- 

loin steak, 15 cents, and one pound of milk, 24 cents. In price, five 

pounds of milk are equal to one pound of round steak, and six pounds 

of milk are equal to one pound of sirloin steak: 

Five lbs. of milk worth 124 cents has a total fuel value of—1625 

Calories. 

One lb. round steak worth 12 cents has a total fuel value of—855 

Calories. 

One Ib. sirloin steak worth 15 cents has a total fuel value of—97U 

Calories. 

It will be seen from this that the fuel value of milk is much greater 

than that of beef, when the price of each is taken into consideration. 

Beef is one of the most common and most nutritious foods consumed; 

hence, it is safe without considering a large number of foods, to say 

that milk could be used to advantage more generally than it is at 

the present time. Adding the healthfulness and palatability of the 

milk to its cheapness makes it a very desirable food. It is owing 

to this fact that the demand for pure milk is constantly increasing. 

MILK FOR CITY SUPPLY. 

With the increased production of milk for direct consumption in 

cities, greater care must be exercised in order to get it into the mar- 

ket in good condition. According to United States statistics, nearly 

one-third of the milch cows in the United States are necessary to 

supply the people with milk for use in its natural state, i. e., for 

drinking purposes. In some of the larger cities, especially the east- 

ern cities, the average daily per capita consumption of milk is re- 

ported by the United States Government to be one pint or more. 

The smallest average daily consumption in large cities is about one- 

fourth of a pint per capita. This is in New Orleans where the milk 

supply is notably inadequate and unsatisfactory. 

KEEPING MILK IN GOOD CONDITION. 

Owing to the necessity of bringing milk to cities such long dis- 

tances, the problem of delivering it to the consumers in a good con- 
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dition is a vital question. Milk should always be hauled in covered 

wagons, in order that it may be better protected from the sun and 

dust. Jackets for the cans made of felt, or some other non-conduct- 

ing material, are recommended. Milk cans with umbrella tops are 

to be preferred to those with funnel top, since there is less surface 

on which the dust may collect. The cans of milk should not be left 

in the sun, on the railroad platform. 

Precautions must always be taken to prevent the development 

of the germs always present in the milk. Although these germs 

may be destroyed by heat, or removed by mechanical means, these 

processes can never take the place of careful handling and of sanitary 

barn condition. The old adage, “An ounce of prevention is worth a 

pound of cure,” cannot be too often impressed upon those who han- 

dle milk. Greater care is required in the handling of milk for city 

trade than in handling it either for butter or cheesemaking. It must 

not be thought from this that good cheese or even good butter can 

be made as easily from impure as from clean milk. 

Milk should never be handled any more than is absolutely nec- 

essary, as handling, however careful, always increases the liability 

of contamination. For this reason it is well to get the milk bottled 

as soon as possible. The best classes of milk are always bottled 

on the farm. The practice of bottling milk on the farm and ship- 

ping the bottled product to the city is to be recommended where- 

ever it is possible to follow it. This, however, will increase the ex- 

pense and the cost of milk to the consumer, as the transportation 

charges on the bottled milk and the empty bottles are much greater 

than that on milk in cans. The bottled milk requires more care in 

handling and the loss of broken bottles is greater than it is when 

the milk is bottled by the dealer. 

STABLING. 

With the care of the milk is intimately associated the care of the 

cows. Ideal conditions should be maintained as far as possible. 

Barnyard; Some form of yard for exereising the cows daily is 

desirable. The care of the stable begins with the care of this yard. 

It should approach as nearly as possible to a clean, open field or pas- 

ture; it need not necessarily be large, but it should be well-drained 

and must be kept clean. It is a mistake to exercise the cows in the 

manure yard. It increases the work required for keeping them clean 

and the cows will have a tendency to eat the bedding which has been 

hauled out with the manure. 

If the cows have a dry, light, comfortable place for exercising, 

they are better off outside for several hours during the day. If on 

the other hand, it is necessary for them to wade through mud to 

their knees during the fall and spring, and shiver around in the 
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bleak winds and snows of winter, and lie in the hot sun and dust of 

summer, the less time spent in the yard the better. In this climate 

the weather does not get too cold to turn the cows out for exercise, 

provided, they are protected from the winds and damp. The more 

time spent by the cows in the open yard, the less labor will be re- 

quired for keeping the stables clean, and the easier ventilation will 

be accomplished. 

The exercise yard should be protected, both, from the heat of the 

summer and from the storms of winter. A yard sloping towards 

the south with an open shed along the north side is very satisfactory. 

This yard may be paved with cobble stones, it may be macadamized 

or it may have a good coat of cinders. At any rate the cows should 

not be permitted to trample it out or get it muddy. If the cows are 

left outside for some hours they may be fed part of their roughage 

in this yard. A manger may be placed along the back side of the 

shed for stormy weather, and racks in the open barnyard for fair 

weather. The cows may obtain their water either in the barn or 

in this yard, preferably, in the yard as it will be found more difficult 

to keep the stable clean when watering devices are placed in the 

stall. They also increase the expense of the equipment. 

One advantage in having feed racks outside is, that whole fodder 

may be fed more conveniently. If corn stover is fed in the barn it is 

necessary to have it shredded, it may be fed outside, however, with- 

out this expense. Before the advent of dehorning, the turning of 

the cows together in the yard was sometimes more harmful than 

beneficial. At present, however, that all cows are dehorned there 

is practically no danger. 

Barn: In the production of sanitary milk a good barn is considered 

an essential. It should be constructed so as to furnish thorough 

ventilation, abundant light, and should have mangers and floors 

that can be easily cleaned. Provision should be made for a living 

room or stable, a milking room and a milk room. This should con- 

tain the bottling, weighing and separating machine with a refrigera- 

tor adjoining. 

Living Room: This should be the mainroom of the stable in which 
the cows are fed and kept, except during the grazing and milking 

periods of the day. In constructing this room, provision should be 

made for proper lighting and ventilation. To secure the former, 

windows may be placed along the sides of the barn. These win- 

dows should fit tight to exclude the cold air during winter. They 

should also be furnished with blinds to darken the stables during the 

fly season. It should have no loft overhead, especially if the cows 

are milked in this room. It should at least have a tight floor above. 

Bank barns are more apt to be too warm than too cold. The micro- 
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organisms are much more active in a warm room than in a cool one. 

A temperature of 40-50 F. is warm enough for well-fed cows. If 

it occasionally drops below the freezing point at night, no harm is 

done. The heat radiated by the animals will keep any ordinary room 

warm enough at night when the doors and windows are closed. 

Plenty of light in a stable is desirable for at least four reasons: 

1. It encourages cleanliness. 

2. It facilitates doing the work. 

3. It is necessary for the health of the animals. 

4, Direct sunlight is one of the best germicides. 

Where stables are dark, the attendant is frequently ignorant of a 

great deal of dirt and filth that may exist in them. Where dirt is 

not seen it is often not disturbed. If the stables are light enough, 

so that the dirt will show plainiy, they will in all probability be kept 

much cleaner. Dark basement stables always encourage slighting 

the work. There are in this State a great many cow-stables which 

have no light except from one side. This light comes from the over- 

shute and very little is admitted even from there. Occasionally win- 

dows are placed on the ends of bank barns, but these are often filled 

with straw or manure during the winter. 

The ventilation of stables is necessary: 1. To furnish oxygen. 2. 

To remove exhalations, carbon di-oxide, moisture, ammonia, marsh 

gas and organic matter. 3. To remove micro-organisms, dirt, odors, 

ete. All of these are necessary to the production of pure milk. The 

ideal ventilation would remove these products as fast as formed. 

Ventilation may be secured by means of shafts located in the walls. 

Each shaft can be arranged to ventilate two or more rooms; the im- 

pure air in passing out, enters the shaft through an opening near 

the floor, while the fresh air can be admitted to the stable room from 

an opening near the ceiling. The source of the fresh air should be 

the best obtainable. It should always be secured from an elevated 

point instead of near the ground. 

Floors: The floors, except of the stalls, may be made of cement. 

If the stalls have cement floors, the cattle are frequently troubled 

with rheumatism. For “stall-flooring,”’ gravel or wood is preferable; 

but the latter, however, is difficult to keep free from odors. Some 

modern stables are provided with cement floors with plank cover- 

ing so arranged that it may be readily removed and cleaned. A dirt 

or cinder floor if well-drained and kept in good condition is often 

found satisfactory. If odors arise, gypsum may be sprinkled over 

the floor occasionally with good effect. For bedding, sawdust. may 

be used, if easily obtainable; if not, straw will be a good substitute. 

Any feeding material is objectionable for bedding purposes on ac- 
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count of its high bacterial content, which may, later, contaminate the 

milk. 

Stalls; The “Bidwell” stall, slightly modified, is probably one of 

the best for this purpose. This stall can be adjusted to fit any cow 

and yet have a continuous manger by making the platforms of differ- 

ent widths, e. g., make it four feet, seven inches wide at one end of 

the stable and five feet wide at the other. Then a wide cement man- 

ger is constructed in which is placed a hanging lattice work, which 

can be moved forward or backward. By a little adjusting, the stalls 

can be made to fit almost any cow, and are at the same time easy 

to keep clean. Stanchions are not objectionable, provided they be 

comfortable and some arrangement is used to keep the cows from 

stepping on each other. 

Cleaning the Stables: The stables must be cleaned daily, twice be- 
ing preferred to once. In addition to removing all waste material, 

the floor, stalls and mangers should be flooded with water and serub- 

bed, and disinfectants used, whenever needed. Probably the best 

disinfectant, is a solution of corrosive sublimate (one ounce of the 

sublimate in eight gallons of water). This will have to be applied 

with a broom. Spraying pumps cannot be used because of the cor- 

rosive effect of the sublimate upon the metal. Some of the coal-tar 

products, as creolin and zenoleum, are useful as disinfectants. After 

thoroughly covering all parts of the stable with the disinfectant, the 

whole should be washed again, so as to rinse away the disinfectant, 

especially if corrosive sublimate is used, which is an intense poison. 

A white-washing of the walls is very desirable. It makes more light 

in the room and at the same time acts as a disinfectant and deodor- 

izer. 

While discussing disinfection of stables, it might be well to con- 

sider how the same treatment could be applied to the cow. All the 

long hairs around the cow’s flanks, udder and tip of the tail should be 

clipped. Then she should be washed thoroughly with boracic¢ acid. 

The teats should also be carefully washed. A disinfection of the 

animal, as described, is usually sufficient to remove the micro-organ- 

isms, which are a source of trouble. 

Feeding : In a model dairy barn, the cows should be fed after the 

milking period. Only good, pure food should be used. Distillery 

feeds, spoiled silage, etc., are objectionable. During the fly season 

the animals may be fed in the darkened stable during the day and 

turned out at night. 

Milking Room: This room is not absolutely necessary, especially 
if the stable is kept clean, but is very desirable, if the highest class 

milk is to be produced. It need not be large, but should be ar- 

ranged so that it can be easily kept clean and easily ventilated. 
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Plain stalls should be provided for the cattle to stand in while being 

milked. Stall floors should be so constructed that they may be kept 

clean. The walls should be disinfected and whitewashed as often 

as required to insure cleanliness. 

In the production of sanitary milk great care must be exercised 

when the milk is drawn, otherwise it may be infected with bacteria. 

If a separate milking room is used the cows which have been pre- 

viously curried are taken to this room as needed. Here a man is 

kept who proceeds each milker and wipes off the cow’s udder, flanks 

and teats with a damp cloth or sponge, the cow having been pre- 
viously groomed in the stable. This treatment reduces the bacterial 

contamination greatly. After the cows have been groomed, they 

should be kept from lying down by fastening a chain or rope under 

the throat. The milkers, who are clothed in white suits, use pails 

with covered tops. These pails have openings for the admission of 

the milk. Over these openings may be placed strainers of various 

kinds. If cotton is used, the cotton must be destroyed after each 

milking and fresh material used for the next. The milk when drawn 

is taken to the milk room where it is cooled and bottled, either with 

or without previous treatment. Such milk should not contain more 

than 1,000 to 10,000 bacteria per ec. ec. 
Milk Room: Conveniently near the milking room and stable should 

be the milk room or rooms. These may contain the scales, separator 

and bottling machine. The floor should be of cement and the walls 

tiled to a height of six feet, and where possible, they should also con- 

tain a sterilizer and a sink, the latter for washing the milk utensils 

and bottles. There should be no direct communication between the 

stable and the milk room. 

A first class arrangement would consist of three rooms—a weigh 

room, a bottling room and a wash room. After weighing, the milk 

is poured into a receiver, from which it runs through the partition 

into the bottling room. In the bottling room it may be aerated, clari- 

fied, standarized or pasteurized and bottled. Beyond the bottling 

room is the wash room. Persons passing from the weigh room to the 

wash room, or vice versa, should not pass through the bottling room. 

The sterilizer should be situated in the partition between the wash 

room and the bottling room, and should have two doors, one opening 

into each room. With this arrangement the bottles may be placed 

in the sterilizer from the wash room and taken out in the bottling 

room. If three rooms are out of the question, one or two may be 

used. The milk should at least be removed from the stable as soon 

as drawn. | 

It seems hardly necessary to mention the thorough cleaning and 

sterilization of the milk bottles, pails, cans, strainers, etc. The 

sterilization can best be done by exposing the vessels to live steam. 
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When a closed sterilizer is not at hand a stem jet may be used. If 

neither is convenient, the vessels should be scalded with boiling 

water or, preferably, boiled in a larger vessel. Pails of pressed tin 

are preferable to those of pieced. The tin plate should be heavy 

and of the best quality that it may not dent easily. They should 

always be washed with lukewarm water, that the casein and albu- 

men may not be cooked on the metal. All seams should be flushed 

with solder before the utensil is used, in order to make it more easily 

cleaned. 

CERTIFIED MILK. 

Milk produced in the manner described, and with which is fur- 

nished some warranty of cleanliness or wholesomeness is known as 

certified milk. Certified milk may be of two kinds. In one case, 

the certificate guarantees only that the number of bacteria contained 

in the milk shall be below a certain limit when marketed. In the 

other case, the source of the milk is investigated, that is, the cows are 

examined by the proper veterinary authorities, and when the exam- 

ination warrants it they give to the dairyman a certificate stating 

that the animals are free from contagious diseases. The stable is also 

inspected, and the methods of handling the milk before it is marketed 

are investigated. Such milk can be produced ata cost that is slightly 

in advance of the cost of ordinary milk. It is, therefore, reasonably 
cheap, costing not more than one or two cents per quart above the 

ordinary price. This milk is to be preferred to uncertified milk, be- 

cause it is likely to be more wholesome. Greater care is required 

in handling and marketing it in order to maintain the small bac- 

terial content. 

SANITARY OR HYGIENIC MILK. 

The better grades of certified milk are known as sanitary or hy- 

gienic milk. In producing sanitary milk, all possible precautions are 

taken to exclude both mechanical and bacterial filth. The cows are 

tested for tuberculosis and examined for other diseases at least 

once a year, and the stables constructed after the most approved 

plans. No new cow should be admitted to the herd without being 

first inspected by a competent veterinarian and tested for tubercu- 

losis. The production of sanitary milk involves greater expense and 

greater care. To be produced profitably, the dairyman should en- 

deavor to secure the co-operation*of some city board of health. He 

should then satisfy the members of this board that the milk is sani- 

tary, and in return have them recommend it to invalids and families 

with small children. In many of our cities the board of health and 

societies of a philanthropic nature are endeavoring to provide such 

milk. They not only investigate the conditions under which it is 
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produced, but the bacterial content of the milk as well. Good miik 

should not contain a large number of organisms—2,000 per c¢. ¢. 

(cubic centimeter) being the limit. 

Of course it is understood that not every dairy farmer is or can 

be so situated that he may produce milk in the above described man- 

ner. The production of such milk is expensive and the producer 

should be paid in proportion to the greater expense and care in- 

volved. Milk when treated in this way sells for twice as much as 

ordinary milk. The demand, therefore, is somewhat limited, and a 

special trade must be built up for it. 

CLARIFYING AND FILTERING. 

After milk is drawn it is sometimes subjected to treatment to in- 

crease its keeping qualities. Foreign particles may be removed from 

milk by straining, filtering or clarifying. Bacteria may be destroyed 

by heating, as in sterilizing and pasteurizing or by chemical treat- 

ment, or they may be kept from developing by refrigeration. Chem- 

ical treatment is neither legal nor legitimate, and should never be 

resorted to. Aeration does not add to the keeping quality of milk, 

but only serves to permit the escape of gases and disagreeable odors. 

Sometimes milk is passed through a separator before it is cooled. 

This is called clarification. Many of the impurities are removed with 

the separator slime. After separating, the milk and the cream are 

remixed and cooled to 50 degrees. When milk is treated in this way 

and kept cold, it will remain sweet for several days. Separators 

intended for use as clarifiers sometimes have an arrangement for 

re-mixing the skim milk and cream. The arrangement of the fat 

globules is not the same in clarified milk as in the original. While 

most of the dirt and one-third to one-half of the bacteria are thrown 

out in the separator slime, the keeping quality of the milk is not 

much increased. 

Filters for the purification of milk, by passing it through sand, 

gravel or felt, under pressure, have been placed upon the market from 

time to time, but have not come into general use, owing to the diffi- 

culty of keeping them clean. They remove only the larger mechani- 

cal particles. Bacteria cannot be strained or filtered out as they are 

much smaller than the fat globules. 
® 

STERILIZATION. 

In order to thoroughly sterilize milk by heating, the temperature 

must be raised to 212 degrees F. on several consecutive days. Such 

treatment gives to the milk a cooked taste and renders it less di- 

gestible. For these reasons it cannot be used in treating milk for 

drinking purposes, and is useless in treating milk for buttermaking, 

as will be shown later. 

18 
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PASTEURIZATION OF CITY MILK. 

Pasteurization may be defined as a process of applying heat to 

milk for the purpose of destroying the vegetable or growing forms 

of bacteria. It is really partial sterilization and may be accom- 

plished in two ways: 

1. By heating the milk to a comparatively high temperature for 

a few seconds only. 

2. By heating the milk to a lower temperature for some minutes. 

The first is known as the continuous, the second as the intermittent 

process. The time required will bear some relation to the degree of 

temperature used. 

It is not advisable to use the first method for treating market milk. 

The normal milk fermentation may be conveniently divided into three 

classes; namely: 

1. The lactic acid. 

2. The butyric acid. 

3. The peptogenic or putrefactive. 

The peptogenic and butyric organisms are spore-bearing, that is, 

when introduced into an unfavorable environment, as may result 

from the application of high or very low temperature, they are capa- 

ble of producing very resistant, hard, glistening bodies which de- 

velop into bacteria when again introduced into a favorable environ- 

ment. Because of these spores, these two classes of bacteria are 

very hard to destroy. A temperature of 185 degrees for a few 

moments, or 155 degrees F. for 15 or 20 minutes will destroy most 

of the vegetative forms, but will not destroy the spores. These 

spores will become bacteria if the temperature of the media in which 

they are found is reduced to 70 to 90 degrees F. They correspond 

somewhat to the seeds of the higher plants in their action. The 

latic acid bacteria are destroyed very easily—a temperature of 140 

degrees F. applied for a few minutes accomplishing this result. In 

addition to these organisms producing normal ‘suot)v}U0uLtojthere 

are sometimes found in milk what are called “pathogenic,” or dis- 

ease-producing organisms, such as the germs of typhoid fever, tuber- 

culosis, diphtheria, etc. These pathogenic bacteria are rendered 

non-injurious by continuous pasteurization at 185 degrees F., or by 

an intermittént exposure for 15 to 20 minutes at 155 degrees F. 

From the above facts concerning bacteria and their relation to 

temperature, it is apparent that an application of heat to the ex- 

tent of 185 degrees F. for a few minutes, will destroy or render non- 

injurious most of the bacteria found in milk; but on the other hand 

such a high temperature will give the milk a decided cooked taste, 

which renders it unpalatable to most consumers. To avoid this 

cooked flavor, milk should not be heated above 158 degrees F. This 
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temperature will not destroy bacteria, with the exception of the lac- 

tic acid group, unless they are exposed to it for 15 minutes. Such 

an exposure in the continuous pasteurizer is impossible, for the 

milk must be drawn off as soon as it reaches the desired temperature. 

Continuous pasteurization at 185 degrees F. will prevent the milk 

from souring, because it destroys the lactic acid bacteria. The lac- 

tic bacteria may spoil the milk for market purposes by rendering it 

sour, yet they are, on the whole, not injurious. The injurious or- 

ganisms may remain undestroyed by such a partial pasteurization. 

Hence, the intermittent pasteurizer must be relied upon for the suc- 

cessful pasteurization. The continuous process is used chiefly for 

pasteurizing milk and cream for buttermaking, and for pasteurizing 

skim milk at creameries. 

The continuous process destroys the lactic acid group and the 

pathogenic germs, but does not destroy the spore-bearing kind. For 

this reason it is necessary to add a starter to pasteurized milk or 

cream in order to obtain the normal sour cream for buttermaking. 

If the starter were not added, the cream would putrefy or decay be- 

fore it would sour. By first destroying all the chance lactic acid pro- 

ducing bacteria and then reinoculating it with a pure culture, of 

what might be called, pure bred or pedigreed bacteria, the butter- 

maker is more able to control the flavors of his product. 

In pasteurizing milk by the intermittent process, either of two 

methods may be employed, as follows: 

1. Pasteurization in bulk in an enclosed tank. 

2. Pasteurization in bottles. 

Pasteurization in Bulk: When large amounts of milk are to be 

treated, the first mentioned method is to be preferred. 

There are on the market several forms of pasteurizers or one may 

be made to order. 

If neither of these is convenient, milk may be pasteurized in cans, 

in double vats or in any vessels which may be heated gradually and 

uniformily without danger of scorching the milk. When heated in 

vessels of large size, it is necessary that the milk be constantly 

stirred, in order to insure a uniform temperature and to prevent the 

albumen from adhering to the sides of the vessel. The source of 

heat should be hot water rather than steam, as there is much less 

liability of the milk becoming overheated or being cooked on the 

sides of the vessel. 

If desirable, milk may be bottled and then pasteurized afterward. 

This method of pasteurization is the better of the two when not more 

than 200 to 250 quarts are to be pasteurized, since the milk is not 

exposed to the air after pasteurization and the liability of re-con- 

tamination is avoided. 
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There are also on the market domestic pasteurizers intended for 

pasteurizing milk for infants. These usually consist of a set of 

bottles suspended in a vessel of water. An ordinary range or a small 

oil stove may be used for heating the water. A thermometer in one 

of the milk bottles indicates when the desired temperature has been 

reached. 

While pasteurizing milk destroys the disease germs, authorities 

are not agreed upon the value of pasteurized milk for infants and 

invalids. Undoubtedly the albumen undergoes a change even at a 

temperature as low as 150 degrees F. This change renders it less 

digestible. It is a question whether the danger from the organism 

in ordinary milk is greater than that from the indigestibility of the 

pasteurized product. Undoubtedly, if milk is known to have been 

produced and handled under sanitary conditions, the raw product is 

to be preferred. It is almost impossible to pasteurize milk without 

imparting to it a certain flavor which is more or less noticeable. 

While this flavor is not relished by most people at first, others never 

detect it at all; some persons even acquire a taste for it, so that they 

prefer pasteurized to raw milk. 

Pasteurization of milk for city supply is on an increase, especially 

in the West where the methods of handling and caring for milk are 

more crude than those of the large, up-to-date Eastern model farms. 

Pasteurized milk under similar conditions contains fewer germs than 

unpasteurized milk, even if the raw milk is handled under the most 

sanitary conditions. Pasteurization, however, should never be al- 

lowed to take the place of sanitary handling. The numbers of germs 

in milk is not an absolute index of its safeness. A very small num- 

ber of pathogenic germs would be more harmful than a million lac- 

tic acid producing germs. Lactic acid seems to retard the develop- 

ment of putrefactive germs, and its presence in the intestines is 

often beneficial rather than injurious. 

STANDARDIZATION OF MILK. 

A partial modification of milk is made by some who own up-to- 

date dairy farms, where hygienic milk is produced. This modifica- 

tion extends only to the changing of the fat content; for instance, 

orders may be filled calling for milk with 2 per cent. fat, 4 per cent. 

fat, 6 per cent. fat, or milk containing any amount of fat. If the per- 

centage of fat content exceeds a certain standard (about 5 per cent.), 

then the price for one cent a quart for each per cent. of fat it con-_ 

tains; for instance, if cream tested 35 per cent. fat, then it would sell 

for 35 cents per quart, and if it contained 50 per cent. fat, then it 

would sell for 50 cents per quart. 

This modification of the fat content of milk is accomplished by 

skimming the whole milk. The cream obtained is tested for fat by 
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the Babcock test; calculations are then made to find out how much 

skim milk and how much cream containing a definite amount of fat 

it will take when mixed together to produce milk containing a defi- 

nite percentage of fat; or it may be done by adding cream to the 

whole milk without skimming it, provided the required percentage 

of fat is not below the test of the whole milk. This latter method 

is not advisable for the following reasons: 

Ist. The cream and milk will not mix as if both were of the same 

age and of the same kind. 

2d. Such cream also is likely to inoculate the milk with bad germs 

and cause it to sour or otherwise develop undesirable flavors. 

3d. This method would also be more laborious, as it would neces- 

sitate testing the milk as well as the cream for fat, and a more 

complex method of calculation is necessary. 

4th. This method could not be made use of at all if the required 

standard percentage of fat was below the test of the whole milk. 

The amount of care which may be given the milk will depend of 

course upon its ultimate use. The farmer who is selling milk to the 

creamery or cheese factory at 2 cents a quart would hardly be war- 

ranted in bestowing that amount of care on the milk which would be 

required of the man who is selling a sanitary milk at 8 cents a quart. 

Although creamery and cheese factory patrons may not be war- 

ranted in devoting that attention to the keeping quality of their 

milk which the condenseries or milk dealers must use, there is no 

excuse for the careless and filthy manner in which milk is often 

handled. ‘There is no excuse for the cows not being reasonably clean 

and the stable well-bedded and lighted. The saving in feed and in 

the health and comfort of the animal more than balances the extra 

labor required. Much that has been written and said on this subject 

has been impracticable, and for that reason the farmer has been sus- 

picious of it all. Too much has been written from the standpoint 

of the physician and not enough from the standpoint of the dairyman. 

The physician of course knows that the milk is impaired, but is un- 

able to locate the cause. Some boards of health have gone so far as 

to condemn all miik from ensilage-fed cows. This of course is an 

exaggeration, aS ensilage may be fed without in the least injuring 

the quality of the milk. Ensilage must not be fed, it is true, imme- 

diately before milking. If fed immediately after, the taste is very 

difficult to detect. This will apply to a great many other feeds. 

Whatever its ultimate use, the milk should be handled as little as 

possible after it is drawn, and the place where it is stored should be 

little disturbed. A separate room for storing the milk and butter is 

quite desirable, but cannot always be had. This room must be 

kept scrupulously clean, as any milk which is infected will at once 

set up fermentation and cause trouble. The walls and floors of all 
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rooms where milk is handled should be of such material that they 

may be easily cleaned, and that they will not absorb moisture or 

other substances. The old practice of storing milk in spring-houses 

was quite commendable, as the milk was in that manner kept cool 

and the running water served to keep the air pure and to carry off 

any undesirable odors. Unfortunately, not all farms are situated 

so that they may have the luxury of such a building. 

After the spring-house, the next best way to keep milk is by the 

use of ice. This, of course, is more expensive than keeping it in 

running water. If the profits will not warrant the use of ice for pre- 

serving, and the spring is not available, the next best thing is a-cave 

or cool cellar. This must have thorough ventilation, but must be so 

situated that currents of hot air from the outside cannot pass 

through it. It is very difficult, therefore, to construct a satisfactory 

cave or cellar. In order that ventilation may be perfect in warm 

weather, the air of the chamber must be changed often. This nec- 

essitates the introduction of warm air from the outside. Thus the 

temperature of the milk is raised and its keeping quality is impaired. 

Owing to the difficulty of keeping milk for any great length of time 

without considerable expense, it is desirable to put it into the hands 

of the dealer or buttermaker as soon as possible after it is drawn. 

Whenever it is possible to deliver milk twice a day, this plan is more 

desirable. In the majority of instances people have found it more 

convenient to deliver the milk once a day, in the morning. The oldest 

then is about 18 hours old. If the milk is to be delivered only once 

per day, the evening and morning milk should never be mixed. It 

seems that in mixing old milk with that freshly drawn, both have the 

tendency to sour quicker than if they had been kept separate. In 

all cases the morning’s milk would sour much more rapidly if mixed 

with the night’s milk, than if left alone. 

The CHAIRMAN: The next thing on our program for this forenoon 

will be the paper of Prof. Wells W. Cooke, entitled “The Effects of 

Feeds on the Quantity and Quality of Milk.” 

Prof. Cooke read his paper which is as follows: 

THE EFFECTS OF FEEDS ON THE QUALITY AND QUANTITY 

OF MILK. 

By PRor. WELLS W. CooOKE, Washington, D C. 

All acknowledge that there is some relation between the feed and 

the milk. If onions are fed to a cow it is expected that the milk 

will have the odor and flavor of onions. The same is true of turnips, 

but in a less degree. If, however, the turnips or cabbage are fed in 
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moderate quantities directly after milking no bad result is noticed, 

because in this case the system has had time enough to eliminate 

the malodorous material. 

There is another feed—silage—that is fully as strong in odor as 

onions, and to some persons, even more unpleasant, and yet a cow can 

consume large quantities of even the rankest silage and produce milk 

_ without a trace of the silage odor. 

This is denied by many dairymen, but nevertheless it is a fact. 

When a man says that he is having trouble with his milk on account 

of the feeding of silage, he is charging himself with carelessness, 

for it is certain that the bad flavors entered the milk after it was 

drawn from the cow. The silage odor is very penetrating. It hangs 

to the hair of the cow and the garments of the milkers; it fills the 

air of the stable. When silage is fed just before milking and then 

the milking done without washing the hands, the milk is almost sure 

to be tainted. Milk left in the stable easily absorbs the silage odor. 

These odors that enter milk after it is drawn from the cow, can 

be largely removed by aeration. ‘Merely lifting the milk in a dip- 

per and allowing it to fall in a current of pure air will remove the 

bad odors, but on a large scale it is better to use some of the modern 

machines that aerate and cool at the same time. To test this mat- 

ter with regard to silage, I once divided a lot of fresh milk, putting 

part in the silo on top of the silage in an open pail, while the rest 

was submerged at once in ice water. The milk remained in the silo 

several hours until it was thoroughly saturated with the silage odor. 

The pail was then removed to the dairy room and fresh air blown 

through the milk until the air, as it bubbled up, smelled no longer 

of silage. This milk also was then put in the ice water. The next 

day samples of each lot were submitted to a large dairy class with- 

out their knowing which was which. The majority of the class de- 

cided that the silage milk was the better flavor and had the less 

odor. 

Why should good milk result from bad smelling silage and poor 

milk from onions? If a very thin slice of onion, turnip or cabbage is 

examined under a high-power magnifying glass, the tissue will be 

seen filled with minute drops of a sulphur oil that imparts the pecu- 

liar odor and flavor. The system of the cow tries to burn up and 

get rid of all that would injure the milk, but these sulphur oils are 

among the most difficult to eliminate from the system and unless fed 

in quite small quantities, produce a bad effect on the milk. On the 

other hand the odor and taste of silage are connected with the acids 

of fermentation, and are easily destroyed by the cow. When silage 

first came into use, some persons claimed that the large quantity of 

acid it contained must be injurieus to the health of the cow. A per- 
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son who says this, displays his ignorance of the cow’s process of 

digestion. ‘The first great stomach or paunch—occupying nearly half 

the cow’s body—is in effect, a silo. The food is here carried through 

the first stage of digestion, entirely by the production of acid. No 

matter whether the food is green or dry, grain or coarse fodder, it is 

all fermented and produces large quantities of acid. Dry corn fod- 

der in the cow’s paunch evolves much more acid than the same stalks 

would have produced put green into the poorest silo. The cow’s 

system burns up and utilizes this acid with ease, for that is what 

nature intended. 

The feed has an effect on the color of the milk and the resulting 

cream or butter. Green grass, clover and carrots are well known 

to give a yellow color to milk and butter. Of the grains, corn and 
oats probably tend to produce a milk most satisfactory for general 

household use. On the other hand buckwheat middlings has the 

most injurious effect. When the first two are fed with good clover 

hay, the cream is well-colored and has a good consistency. It comes 

off the top of the pan in a thick layer and leaves skim milk that is 

noticeably different in color from the cream. If now the change is 

made to buckwheat middlings and timothy hay, the cream will be- 

come thinner and whiter. It will not cohere so that it can be re- 

moved as a layer, but will need to be dipped out a small amount at _ 

a time and one can scarcely tell the cream from the skim milk. Such 

milk is unsatisfactory to the housewife and it will be impossible to 

make her believe—what is, however, the fact—that the latter milk 

contains just as much cream and will make as much butter as the 

first. 

The feed effects the hardness of the butter, that is, its ability to 

stand up in hot weather, and also its grain. Corn and oats make 

a good grained butter, wheat bran and linseed meal, a poor grained, 

while if buckwheat middlings are fed in large quantities a butter is 

produced that looks and cuts like lard. Gluten meal rich in fat, 

makes a soft butter, while cotton-seed meal has the most pronounced 

effect of all the feeds in making the butter hard. Indeed in the 

South where cotton-seed is fed largely, the butter-fat is so hard that 

the churning temperature has to be raised at least five degrees. 

The phase of the question most interesting to the dairyman is, 

what should be fed to increase the amount of fat in the milk. So 

far no satisfactory affirmative answer has been given. The present 

belief of those who have studied the problem most thoroughly is that 

feed does not affect the richness of the milk, that is, the pounds of 

butter-fat in each hundred pounds of milk. The present doctrine is 

that each cow has her own normal richness of milk due to her in- 

dividuality and her ancestry. This richness varies in different cows; 

in some it is three pounds of fat per hundred pounds of milk, others 
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four pounds, some five pounds and a few still higher. Any good, 

healthy food given in proper quantity will bring the cow up to this 

normal quality of milk and after that no change of food can change 

quality, either to make it richer or poorer. During a long series of 

years I tried a great variety of feeding stuffs on cows to see if I 

could find one that would induce the cow to produce richer milk. 

Only once did I succeed. When “cream gluten meal” first came 

on the market, it was claimed by the makers to increase the per cent. 

of fat in the milk. I bought half a carload for experimental pur- 

poses, fed it to a herd of cows and noted the results with great care. 

The milk began at once to increase in quantity and improve in quality. 

When the experiment had lasted a week, I calculated that if it would 

do every time what it had done so far we could afford to pay eighty 

dollars a ton for it. Then one morning one of the best cows was 

found dead, and examination showed the others to be in a state of 

high fever. The dead cow’s liver was found to be enormously en- 

larged. This explained the trouble. The liver is the part of the body 

that deals with fat in the food. The cream gluten meal was very 

rich in fat and the four pounds per day per head contained more fat 

than the liver could handle. An extra amount of fat had been 

thrown into the milk in the endeavor of the system to rid itself of 

the surplus. But it was at the expense of health and the other cows 

would have soon succumbed had the feeding continued. 

As already stated, this is the only time I have been able to trace 

any relation between the feed and the richness of the milk; though 

I have tried most of the feeds on the market in a great variety of 

combinations. 

There are several changes in feed that are popularly supposed to 

influence the richness of the milk. Many believe that if a cow is fed 

heavily with salt so that she drinks an abnormally large amount of 

water, the result will be an increased flow of a poorer quality of milk. 

There is no such effect produced. Most dairymen believe that when 

the cows are fed any wet food in large quantity, as for example, 

silage, roots or wet brewers’ grains a similar result will follow. 

Their belief is incorrect and arose probably in large measure from 

the influence of such foods on the color and the consistency of the 

cream as already mentioned. ‘The belief is prevalent that when cows 

are turned to pasture in the spring, the change from dry feed to 

wet induces a larger flow of poorer milk. Indeed this idea is so 

grounded in dairy thought, that it is incorporated in the laws of 

some states that allow a poorer quality of milk to be sold during 

May and June than during the rest of the year. I have tested this 

matter both with my own herd and with some three hundred cows 

belonging to several different farms and representing widely varying 

environment, feed and care. In some cases the milk improved slightly 

18—7—1904 
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when the cows went to pasture, in some it changed in the opposite 

direction. The average was practically no change. 

Yet every dairyman knows that milk varies in its richness. If, 

then, this is not due to the feed, what is the cause? Most of the varia- 

tion is due to the changes in connection with the progress of the 

period of lactation. Just after a cow calves, the milk is the thin- 

nest it is to be anytime in the year and it remains with but little 

change in quality, until the cow gets in calf again. Then as the 

quantity of milk gradually decreases the per cent. 'of fat slowly rises 

and the milk is richest in fat just before the cow goes dry. The ex- 

tent of the variation differs widely in different cows. In my own 

experience I have had a cow that gave at first milk containing three 

and a half per cent. of fat, and just before she went dry milk of four 

and a half per cent. increasing only one per cent. Another cow just 

doubled from three and a half to seven per cent., while still a third 

cow on calving gave seven per cent. milk, and the last milking be- 

fore she went dry tested over fourteen per cent. of fat—it was cream 

rather than milk. 

Then, too, there is usually a variation between the quality of the 

milk produced in the morning and in the evening. The rule is that 

the richer milk is given at the milking that occurs after the shorter 

number of hours between milkings. If the milking is done in the 

winter at seven in the morning and five in the evening, the evening’s 

milk will be the richer for there are only ten hours between the 

morning and evening milkings. In the summer when the hours of 

milking are reversed, the morning’s milk will be the richer. After 

allowance has been made for all the above mentioned causes, there 

is still a daily and weekly fluctuation in the richness of the milk due 

to causes as yet unknown. But the fact of this variation is certain. 

I have found it in single cows and in large herds, when there was no 

assignable cause. I have isolated a fine healthy vigorous cow and 

treated her with exceptional care and regularity and yet she has 

varied a whole per cent. in the richness of her milk during a single 

week. This phase of the subject needs to be made prominent be- 

cause a lack of knowledge of the fact has led to many a wrangle and 

much hard feeling at creameries that pay by test. Because your 

test one week is different from the week before, do not jump at once 

to the conclusion that the creameryman has made a mistake or is 

trying to cheat you. Either may be true, but the variation in the 

test is not proof of either. 

The statement has been made that no change of feed will make 

the milk richer. It is easy, however, to lessen the quality. Any ir- 

regularity in the daily routine will be reflected in a smaller quantity 

—a change in milkers or in the manner of milking, a change in the 

time, place or order of milking—anything that is not expected or a 
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lack of anything that is expected by the cow will to a greater or less 

extent interfere with the perfect working of the cow as a machine. 

Fright has a powerful influence to take the fat out of milk. If the 

cow is driven to the barn by a barking cur, if she is beaten with the 

milk-stool for not standing still a less quantity of a poorer quality of 

milk is sure to result. If she stands out in zero weather until 

chilled or is compelled to occupy a cold stable, the owner is punished 

for his lack of kindness by a decided lack of milk and cream. In 

general, it can be said that anything that makes the cow uncomforta- 

ble in mind or body will both lessen the quantity of milk and de- 

crease the per cent. of fat. : 

The quantity of milk can be varied between large extremes, and 

it can be said in general, that a cow of the true dairy type gives more 

milk, the more food she digests. The largest net profit is usually 

obtained by feeding a cow palatable, healthy and easily digested 

food, almost to the limit of her capacity. 

If a richer milk is desired it must be obtained by getting a differ- 

ent cow. In concise language, obtain quality of milk by breeding 

and quantity by feeding. But remember that only good, wholesome 

food given in clean, healthy surroundings will produce a quality of 

milk, cream or butter satisfactory to the patrons, and that the 

kindly treatment which keeps the cow comfortable In mind and 

body is the only method that will return full value for the food con- 

sumed. 

ROUND TABLE—SECTION A. 

(CONDUCTED BY PROFS. MAIRS AND COOKE.) 

PROF. MAIRS: Here is a man who asks me a question as follows: 

“Will the Prof. please explain a little his objection to shredded or 

cut stover?” I will explain that in this way. I don’t know that I 

object to it seriously, but my objection to it is on account of the 

fact that an ordinary man compels cows to eat more shredded stover 

than is good for them. A cow will eat a lot of the indigestible por- 

tion, and in handling that, it takes some of her energies which should 

have been devoted to something else. Ordinarily she will eat a 

part of the tip that is left when the cow is fed the whole stover. It 

is not economical to make the cow eat that. She will often be com- 

pelled to eat that in the shredded stover. It would be better to 

throw that out and use it for bedding. 

A Member: How is it about the butts of corn-stalks? 

PROF. MAIRS: The butts of corn-stalks are also indigestible. It 

is generally believed, and has been very thoroughly demonstrated 

that the corn-cob with the corn on which it grows—there are cer- 

tain products in there which were thought to be indigestible but 
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since then we have learned more about them. I would not advise 

a man to feed his cows on cob meal alone or to feed that entirely to 

the same animal, although I have heard of cases where animals 

have been brought through the winter on nothing at all but corn- 

cobs. 

Do not understand me as condemning shredded stover. It is a 

good thing, which can be fed to advantage, but I believe often the 

cows are compelled to eat more than is good for them. I may be 

wrong in this. Shredded stover must be shredded for feed in the 

stable. I do not believe that the cows ought to be compelled to eat 

much of that portion which they would not eat if they were fed the 

whole stalk. 

MR. KAHLER: I was not here during all this talk in regard to 

silos, but up in our country we have had early frosts which has 

caused a great deal of silage to be badly frozen. Now, in your opin- 

ion, how much loss is in that? 

PROF. MAIRS: I do not know and I do not know whether any- 

body knows or not. It wouid be deteriorated some; the quality of 

the corn has been deteriorated some, since it is dry it will not keep 

so well in the soil, but if thoroughly wet the keeping qualities will 

be increased,somewhat. I don’t know how much it has deteriorated. 

Maybe Prof. Cooke can tell us more about that. 

MR. SEXTON: My experience has been that the best possible way 

to preserve our ensilage corn, if we get it cut by a frost, is to put it 

into the silo as soon as possible. We have had experience along 

that line some years, and have found that the frosty ensilage corn 

was very little damaged if we put it into the silo at once; we could 

tell more particularly about it in this way, that part of it only was 

frozen, and we never could see any difference in the feeding qualities 

of that silage. 

I want to ask the gentleman a question in reference to turning 

cows into the yard on cold blustering days. Down in our part of the 

State where we are furnishing milk to the city, and want to keep up 

about an even quantity each day for our milkmen as they require 

it—I want to ask why we should turn our cows into the yard to give 

them exercise, no matter whether it is blustering or not, when we 

know by actual tests that those animals will shrink in milk. If we 

leave them in the yard for a few hours even, they will shrink from 

one to three pints each. Now I want to know why we should give 

them exercise pee we have that baperiente. 
Bey eng ir STN: : ARATATET A Ale eae 
PROF. MAIRS: If that is one actual result, thee should not be 

turned out there. Cows need exercise, but where that is the actual 

_ result, under such circumstances I should not advise it. We started 
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in to demonstrate the folly of keeping cows exposed or turning those 

cows out on cold nights and letting them stay outside the stable, in 

cases where the custom had been to keep them in. I know of one 

man that kept a record along this line and he found when he went 

to look over his figures that when these cows had been out at night 

he got more milk in the morning than he did when they had been in 

the stable. I say that if the cows go off in milk, then the proper 

thing to do is to keep them in, but it has not always been by observa- 

tion that they go off in that way. 

MR. SEXTON: I will admit that in warm weather you will not see 

so much of that shrinkage, but if we take the cold winter months, 

such as we have, our experience is that we can produce very much 

larger quantities if we keep our animals quietly in the sta- 

ble without any excitement or noise or confusion. The more quiet we 

keep our animals, the better results we get. We are coming down 

to the conclusion each year that the more care we take and the more 

quiet handling we can give the cows, the better will be the results. 

MR. CLARK: Might it not be a matter of the healthy condition of 

these cows? Suppose a cow was kept housed up for quite a num- 

ber of weeks, in the stable, confined to it without any exercise, now 

might we not on the other side, take the cow that had a certain 

amount of exercise even though it might be a little cold, the ques- 

tion is, would it not affect the heaithy condition of the cow—would 

one over-balance the other? 

MR. SEXTON: That is certainly a matter that we want to take 

into consideration. I was only speaking of the shrinkage of the 

milk that would come to those animals, when we give them that ex- 

ercise in cold, winter weather. 

MR. LIGHTY: We want to be right about this matter. We go 

before the farmers of Pennsylvania and thousands of these little 

things practically come up all over the State. I am sorry that I 

missed a good deal of this talk. I understand that there is a little 

controversy whether we should go out and advise the farmers to 

cut their corn fodder up fine or shred it so that the animals can eat 

it, and whether you should let them out in the field or in the yard 
as some of us do on the other side of the hills. 

Now we have been going over the State and trying to induce those 

people to cut and shred that corn fodder, make the very best use of 

it possible; we have been talking along that line that they should 

do that, cut it with the greatest care, shock it up, tie it up, house it— 

not let it lie there in the field—put the water on and scald it; we 

have been trying to get them to build silos; now are we wrong? Did 

we advise wrongly when we particularly stated that the cow never 
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does better than when conditions are absolutely as uniform as pos- 
sible? 

Let me give my theory. As I said yesterday, it just comes back to 

the question whether we shall give too much of our personal, prac- 

tical experience on the farm, or talk on general principles. I be- 

lieve we ought to urge the farmer to weigh the milk every day. I 

disagree with Prof. Cooke on that point. I have weighed my milk 

for twelve years. 

Now coming to this point, when we turn our cows out, after getting 

some insight and hearing some lecturer tell us we were losing milk 

by exposing those cows, I turned those cows out for a week to test 

this matter and then I took pails made out of galvanized iron and 

carried water to their mangers and weighed and tested and found 

that it paid me a return of about $5 a day to carry that water to those 

cows in that stable and not let them out at all, and I went to work 

and put devices in so that they have water in the stable right along, 

and they don’t get out at all from fall until spring, that is, if I am 

at home and attending to my business. 

MR. KAHLER: As I understand it, the idea is, if you exercise the 

cow, the energy required for the exercise will reduce the energy that 

goes to milk production, and she will give us less than if we keep her 

perfectly quiet. Probably by keeping her perfectly quiet she will 

give you a little better results. The question arising in my mind is, 

whether you are not endangering the cow? The cow was never 

created to be put in a band-box, and I believe that for the benefit 

of the general health of the cow, that she ought to have a certain 

amount of exercise at the proper time. I believe that in my ex- 

perience that if the cow did not move a foot that probably she would 

give a little more milk, but I also believe that if you keep your 

cows entirely without exercise, as some men recommend, you will 

make a very short-lived cow. I think there are two sides to this 

question, and that either side can be abused. 

PROF. MAIRS: I am glad to hear the experience of Mr. Lighty 

and Mr. Sexton with their dairy herds; I am glad that I have got 

some one stirred up on the subject. I had hoped to when I mentioned 

that subject of exposure and the subject of shredded stover too. 

DR. ARMSBY: I just want to offer a suggestion. I think possi- 

bly, Mr. Lighty, one important element at least when we speak 

of uniform conditions—keeping a cow under uniform conditions from 

time to time is important. Some six months ago I visited the Ex- 

periment Station in Illinois. They have there a very good cover, 

a closed barnyard, roofed over. They told me in their experience 
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they kept their cows in that closed barnyard all the time where 

they were exposed to a good deal of colder weather, not to rains or 

severe winter weather, but a good deal lower temperature than they 

would be in the barn. They said their experience was that cows 

gave just as much milk and did just as well in that colder, somewhat 

sheltered place, than in the barn, but if they turned them out there 

for a few days after they had become accustomed to a warm stable, 

there was a very considerable milk shrinkage in them. 

I presume that a uniform condition is just as important as the exact 

conditions themselves. They told me further that a cow kept out 

in this cold barnyard—that those cows protected themselves against 

the cold to a certain degree, while if kept in the barn, their coats 

would be thinner. I think uniformity of condition is of some im- 

portance. The mere matter of supplying fuel to keep up the animal 

heat, I don’t think that cuts any great figure. There is no question 

that a cow produces more heat than she needs to keep her body warm. 

We have pretty well established the fact by experiments here that 

a moderately low temperature is rather advantageous than other- 

wise. I do not think that turning a cow out in a cold barnyard 

would have any effect causing her to eat up more fuel to keep warm. 

A dairy cow varies from the steer in this: She uses her fat for two 

distinct purposes. She may put it into her milk, or may put the fat 

on her ribs, if you expose her to cold. The tendency is to check the 

milk production; that is likely to be the tendency, and while she may 

really produce just as much, you turn her from milk production to 

fat production. I am not sure that the same thing may not be true 

to a certain extent in the matter of exercise. 

There have been some very instructive papers published by some 

Germans on exercise of dairy cows. They use the cows over there 

for working animals so that the conditions differ. In two or three 

cases experiments have shown these results, that the cow, worked 

moderately, showed no diminution in milk supply as the result of that 

amount of work. That is, the general result of the experiments in- 

dicated -that the tendency is, if anything, to make the milk a little 

better in quality than when cows were kept tied up in the stable. 

I do not think these few results are to be generalized from on the 

basis of the experiments made. The conditions are pretty complex, 

but I am inclined to think that uniformity of conditions may be quite 

as important as the temperature itself. If you are shifting her back 

and forth, you are liable to have trouble or you may turn the produc- 

tion from milk to fat or beef. 

MR. HERR: During our institute last winter, Mr. Detrich made a 

very radical statement in regard to a cow chewing her cud. I would 

like to ask Dr. Armsby to what extent the exercise of chewing her 



280 ANNUAL REPORT OF THE Off. Doc. 

cud will answer instead of the other exercise—without the other 
out-door exercise we have heard spoken of? 

DR. ARMSBY: I do not know that I am prepared to answer that. 
Undoubtedly a good deal of muscular exertion is put into chewing 

the cud from a hygienic standpoint. I do not think that one of us 
would like to take this exercise by working his jaw in that way. 

MR. HOWDEN: I think that what Dr. Armsby said as to condi- 

tions, covered a good deal of ground. It makes quite a difference 

whether a cow goes out into a barnyard near by—into a covered 

shed or uncovered and drinks spring water at a temperature of 48 

degrees, or whether she goes to some pond or pool where the ice 

has been previously broken and drinks ice-cold water. 

MR. DAVIS: I would just like to ask one question: Whether keep- 

ing these cows stabled all the time would not have a tendency to 

weaken the progeny of the cows? 

PROF. MAIRS: I do not know that anything definite can be said 

on that. We do know that animals do tend to adapt themselves to 

their conditions. The probabilities are that they would become 

more tender by their ancestry being kept in a stable. 

QUESTION: “Does milk take in odor more while warm or after be- 

ing cooled?” 

PROF. MAIRS: I should say that milk takes in odor more while 

warm than after being cooled, for the reason, as Prof. Cooke said, 

that there is a circulation of air. While the milk is warmer than the 

air, particles of air coming in contact with the milk will carry the 

odors in from the outside, while if the milk has the same temperature 

as the surrounding air, the milk will not change. I know of an 

experiment where a pail of milk was set in a well over night and in 

the morning the milk was tested by a number of processes and, 

although it had been exposed to the oders of silage, no silage taint 

was detected in the milk. 

QUESTION: “Is glhiten meal a good feed to buy for protein when 

one has corn and oats chop for a grain feed to feed with corn stover 

and clover and timothy hay mixed?” 

PROF. COOKE: In answering that question there are several 

things to be understood. It don’t affect the quality of the milk at 

all. The gluten on the market to-day is an entirely different by- 

product—has very much less oil in it than the commercial gluten 

meal. The commercial gluten meal is the germ of the corn plant, 

whereas the gluten meal you get now is the germ and the corn com- 
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bined. At the present time I consider gluten meal and corn stover 

one of the very best feeds for the production of milk. I consider that 

gluten meal is among the very best of the dairy foods. 

QUESTION: “If the flush of feed does not affect the butter-fat- 

content of milk, does the flush of feed change the cheese-content to 

the milk?” 

PROF. COOKE: The present idea is that the cheese-content and 

butter-fat-content rise and fall simultaneously. Take milk between 

three and a half per cent. and four and a half per cent. of fat and the 

probabilities are that the butter value and cheese value will rise and 

fall almost exactly the same. Then when you get milk higher than 

four and a half per cent.—when you get up to six or seven per cent. in 

milk, the cheese value probably does not rise quite as far as the but- 

ter value. 

QUESTION: “Does the application of the milk-stool cause the 

cow to retain a certain amount of butter-fat, or is it because she re- 

tains a portion of her milk that contains the greater portion of the 

rat? 

PROF. COOKE: It seems to be the fact that she just holds up 

the strippings, does not let down the last part of the milk. Of 

course you know the last part of the milk is the richest. 

MR. HOWDEN: Don’t you get it the next milking? 

PROF. COOKE: No, you don’t. I don’t know why, but I know 

the fact that you don’t. 

QUESTION: “What is the proper height of an ideal cow-stable?” 

PROF, CCOKE: Well, a stall— I don’t know the exact measure- 

ment—the Bidwell stall is about four or four and a half feet high; I 
think it should be high enough so that there is no danger of the ani- 

mal getting overit. The less material you have in it, the better. If 

a stable is meant, it should not be lower than eight feet anyway, 

and ten feet would be better. There is no necessity of its being 

higher than ten feet that I know of except where there is no loft 

over it, then of course, in the center, under the cone, it must be 

higher. 

QUESTION: “Will cows produce more milk at three milkings in 

a day than at two if milked at regular intervals?” 

PROF. MAIRS: I am inclined to think, in general, they will, but 

not enough more to pay for the extra milking. There are some 

cows which it is found necessary to milk three times a day when giv- 

ing a very large quantity of milk, but for an ordinary cow it is not 

3 
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necessary; still I am inclined to think that for many cows, specially 

those giving a large quantity of milk, that they will give more if 

milked three times a day. 

MR. RIDDLE: I asked the question for the reason that while vis- 

iting the World’s Fair at St. Louis some time ago I was very much 

interested in the milk tests going on there, and became acquainted 

with a number of the gentlemen who have animals in that test, and 

I noticed that they milked three times a day, dividing the day into 

eight hour periods. I asked the reason and they said that they got 

more milk than they would by milking twice a day. 

PROF. MAIRS: I believe that is true, because all those cows are 

giving a large quantity of milk. 

MR. SEXTON: I want to say right here that we have had a good 

deal of experience in that direction in the making of milk records 

when the attempt was to secure the largest number of pounds of 

the milk. We didn’t care so much about the quality if we only got 

pounds, and we found that in three milkings a day we could increase 

very largely, and that the cow that made the largest record for milk 

production ever put on record, was milked four times a day. 

QUESTION: “Has the milk-pail, sketched on the board, any spe- 

cial advantage—any sanitary advantage?” 

PROF. MAIRS: It is supposed to keep out the dirt and hair, but it 

has the unsanitary disadvantage that it is difficult to clean, because 

of the fact that there is so much mechanism about it. I do not recom- 

mend that one. 

MR. MARTIN: As visitors, we no doubt will be interested in going 

through the Carnegie Library which will be open after the hour of 

2.30 o’clock this afternoon, so that those who desire to avail them- 

selves of the pleasure of going through the library may do so at any 

time after the hour named. This auditorium will be the place of 

meeting this afternoon and to-night, and during the interval at noon 

and this evening—between our sessions—this auditorium will be 

open for rest and sociability. 

Adjourned to 2.30 P. M. 

PROGRAM—SECTION B. 

State College, Pa., Thursday Morning, Oct., 13, 1904. 

Z. T. CURE, Chairman. 

The CHAIRMAN: The audience will now come to order. We have 

a very important subject to-day, “Market Gardening,” and we have 
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avery competent man to handle it. I introduce to you Prof. R. L. 

Watts. 

The following paper was then presented by Prof. Watts: 

MARKET GARDENING. 

By PROF. R. L. WATTS, Scalp Level, Pa. 

Market gardening relates to the production of vegetables for com- 

mercial purposes. There are comparatively few market gardeners, 

those whose main business is the growing of vegetables for market, 

but the great mass of our farmers do more or less market gardening. 

They may be dairymen, but the surplus of produce from the kitchen 

garden is sold and adds materially to the total receipts of the farm. 

They may be general farmers or specialists, but vegetables in greater 

cr less quantity are sold from nearly all the farms of our State. This 

is the practice because it pays and every industrial farmer is work- 

ing for the greatest profit. There is no reason why receipts should 

not be materially increased on many farms of our State by raising 

more vegetables which find ready saie on local and distant markets. 

Millions of dollars go out of our State annually for onions, cabbage, 

tomatoes, celery and many other vegetables that might be grown 

most successfully in Pennsylvania. It is hoped that the following 

remarks will be particularly helpful to young men who are anxious 

to make their farms pay a real profit. 

THINGS TO WORK FOR. 

The first thing to work for, is quantity or a good yield. There are 

certain items of expense that are practically uniform whether the 

crop is large or small. The gardener is compelled to expend almost 

a fixed amount for plowing, harrowing, cultivating, hoeing, etc., and 

there must be a fair crop before these expenses will be covered. To 

clear a profit, the yield must be more than fair; it must be, at least 

good, and large profits usually come from large yields. Early plant- 

ing, thorough tillage and liberal feeding are the most important ele- 

ments in securing large crops. Too much effort can not be made in 

working for quality. This is what secures fancy prices or even pay- 

ing prices. Quality usually, not always, accompanies quantity. The 

rapidly grown vegetable is usually the best so far as palatability is 

concerned because it is the most succulent. The variety and char- 

acter of the fertilizers used have much to do with the quality of the 

products. Earliness is of vital importance. Reaching the market a 
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few days later than necessary may mean quite a loss. It pays to get 

the vegetables on the market at the earliest possible date. Having 

produced a vegetable of good quality and at the proper time, see 

that it is put on the market in the most salable condition. Exercise 

great care in cleaning, grading and packing. Give full measure and 

see that the quality of the product is uniform throughout the pack- 

age. Better put the poor on tep than at the bottom; but it is still 

better to place all inferior specimens in separate packages or feed 

to stock. Do not be afraid to ask a reasonable price for a good arti- 

cle. Exercise business sense and judgment and you will be respected 

and patronized. 

EQUIPMENT. 

No large sum of money need be expended for equipment more than 

is found on most farms. Every good farmer is supplied with horse 

implements necessary to prepare and cultivate the soil and these are 

all that will be required in the culture of many vegetables. A seed 

drill and a hand cultivator are useful and necessary tools in growing 

such vegetables as onions, beets and radishes. Hot beds and cold 

frames are indispensable in starting early vegetable plants unless 

a greenhouse is available. 

CONSTRUCTING HOT-BEDS AND COLD FRAMES. 

The pit for the hot-bed should be dug in the fail before the ground 

is frozen. It should be about two feet deep, six feet wide and long 

enough to accommodate the number of sash to be used. The pit 

should run about east and west. The sides should be boarded, the 
top of the frame being above ground, six inches higher at the upper 

side than the lower and sloping to the south. If the sash are 3x6 ft. 

in size, there should be 2x38 cross supports on the frame three feet 

apart. 

Fresh horse manure, containing considerable litter, should be used 

to fill the pit. About two weeks before the time when it is desired 

to sow the seed begin the preparation of the manure. Tramp com- 

pactly in piles about six feet square and four feet deep. A sheltered 

place from rain and snow should be used for this work. When the 

pile of manure is thoroughly heated, which will require probably 

three or four days, fork it over and make another stack, placing the 

outer portions of the manure in the interior of the second staek. 

When the pile is again thoroughly heated, throw into the pit, tramp 

firmly and fill to within six inches of the top of the frame. Now 

place the sash on the frame, and plunge a thermometer into the 

manure. When the temperature of the manure as indicated by the 



No. 7. DEPARTMENT OF AGRICULTURE. 285 

plunged thermometer subsides to 95 degrees, it is safe to sow the 

seeds. 

Cold frames are made of boards or planks set on top of the ground 

and given the same slope as hot beds. They should always slope 

to the south, southeast or southwest. It pays to make the frames 

of sound, durable lumber. The sash should invariably be made of 

cypress or cedar, the joints being leaded before putting together. 

Keep them well-painted and stored in the dry when not in use. 

There are many factories in the country where good cedar or cypress 

sash can be bought glazed or unglazed, and they are so much superior 

to pine sash made in local factories that it is never desirable to pur- 

chase the latter. 

THE USE OF HOT-BEDS. 

Hot-beds are used to start all vegetable plants with which earli- 

ness is especially important, as lettuce, cabbage, cauliflower, toma- 

toes, egg-plant, peppers, celery and other vegetables. The first sow- 

ing of cabbage, cauliflower and lettuce seed should be made about 

February first or even earlier in the eastern part of the State. The 

practice of many gardeners is to place a few inches of good soil di- 

rectly on the manure, depositing the seed in this soil rather than in 

flats placed on the manure. It is much more convenient, however, to 

use flats. These shallow boxes or flats are made by ripping small 

boxes into sections about two inches deep. Boxes in which canned 

tomatoes and soaps have been shipped are very convenient forms and 

sizes. The bottoms of the flats are usually made from thin lumber 

of large boxes the pieces of which are long enough to make two 

lengths for the bottoms of the flats. It isa temptation to make these 

flats three or four inches deep, but they are of little or no advantage 

over those only two inches deep. We have used various depths, and 

just as good plants have been grown in the shallow flats as in deeper 

ones. 

The soil for starting the young plants should be light and loamy 

in character and, at least, moderately fertile. Foresight must be ex- 

ercised to store the soil in the fall before the ground is frozen. If 

the hot-bed is small a few barrels of soil stored in the cellar will 

answer the purpose. If operations are to be quite extensive, a large 

pile may be hauled into a warm stable or cave. When cabbage 

plants are to be started, special care should be exercised to get soil 

free from the disease-germs which cause club-root. 

When the time for sowing has arrived and the temperature of the 

manure in the hot-bed is not more than 90 degrees, fills the flats with 

soil (which has been screened, if very gravelly), pressing firmly, es- 

pecially in the corners and along the sides. The sides may be sown 
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broadcast or in rows, the rows being about two inches apart. Shal- 

low furrows are made by pressing the edge of a piece of plastering 

lath or other small strips into the soil. Sow about one hundred and 

fifty seeds in each furrow or sufficient to make 1,000 plants per flat. 

Stronger plants will be procured if they are sown more thinly, but 

by good management the above number of first-class plants may be 

procured from a flat made from a Star soap-box. After sowing the 

entire flat or number of flats to be used, place in the hot-bed and 

water thoroughly, or if more convenient, water before setting in the 

hot-bed. 

Now remove the thermometer plunged in the manure of the hot- 

bed and lay on the edge of a flat. If possible do not allow the tem- 

perature to rise higher than sixty degrees, and a lower temperature 

will make much strenger plants. Cabbage, cauliflower and lettuce 

seeds will germinate at a temperature cf 45 degrees and a slow 

germination and slow growth always result in better plants. This 

is a strong argument in favor of early sowing so that it will not be 

necessary to force the plants too rapidly. Ventilate freely when the 

weather permits and make moderate applications of water only when 

absolutely necessary,shown by the plants wilting or by them refusing 

to grow fast enough. Every precaution must be taken to prevent 

the plants from damping off. It should be constantly kept in mind 

that high temperature and excessive moisture are the two chief fac- 

tors in promoting this disease. 

THE USE OF COLD FRAMES. 

In about four weeks the seedlings will be ready to transplant. The 

flats described are also used for this operation. They may be filled 

to within half an inch of the top with thoroughly rotted manure or 

compost, filling the remainder of the space with fine rich soil. A large 

quantity of manure in the fall is a decided advantage in transplant- 

ing as it will hold together and the plants may be transferred to the 

field with less damage to the roots than if only soil is used. In 

transplanting to the flats make the holes from an inch and a half 

to two inches apart with a dibber or small, sharp stick. A very 

rapid method is to use a board in which check rows have been bored 

with a three-quarter inch bit. After filling the flat and pressing 

the soil firmly, place this board over it, hold securely with the left 

hand, and with dibber in the right hand punch the holes. Then place 

the flat carefully on a bench or table, drop a plant in each hole 

leaning them away from you, and fasten with the two thumbs and 

forefingers, or with the left thumb and forefinger and a small sharp 

stick in the right hand. See that the small plants are well-fastened. 

The soil should be sufficiently damp before transplanting so that 
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watering will not be necessary for at least a week or ten days. This 

is a decided advantage in preventing the damping off of the young 

plants. Fit the boxes in the cold frame so that little or no space is 

lost, ventilate freely when the weather permits and water when 

necessary. It is important to watch the corners of the flats, as the 

soil drys much more rapidly than in the interior of the boxes. 

PROTECTING THE PLANTS FROM COLD. 

Transferring to the cold frame usually begins about the first of 

March. The nights are always cold at this season of the year and it 

is necessary to make some provision for the protection of the plants. 

Nothing is better than burlap or rye straw mats. We have used 

the latter with entire success and have kept plants in cold frames 

with no bottom heat during zero weather. If the sash are 3x6 feet 

in size the mats should be 6x64. Each mat will then cover two sash 

and lap over the ends of them to prevent the cold from entering 

along the sides of the frame. The mats are made quite rapidly if 

long straw is used. Two men will make five or six a day. To make 

these mats, proceed as follows: Prepare a frame 6x7 feet in size. 

Place it flat on two trestles at convenient working distance from the 

floor. At each end of the frame, near the edge, bore 7 three-quarter 

inch holes, the space being equal between them. Drive in each hole 

a strong peg. Stretch tightly between these pegs seven strands of 

the best quality of tar-rope. Take seven other strands and tie to 

the pegs at one end of the frame. Place small bundles of straw 

tops overlapping across the stretched ropes at the end of the frame, 

pass the second lot of ropes over the bundle, down under the 

stretched cords and up again, drawing as tightly as possible. Pro- 

ceed in this manner until the mat is complete. Tie the ends of the 

ropes together, trim the mat and it is ready for use. 

HARDENING THE PLANTS. 

Cabbage, lettuce and cauliflower transplanted in the cold frame 

about the first of March should be large enough for the field by the 

first of April. To take them direct to the field from their warm 

home under the glass would prove disastrous to the tender plants, 

unless they were first subjected to a hardening process. This must 

be gradual. Begin by ventilating more than usual in the day-time, 

in a day or two remove the sash entirely through the day, then do 

not cover sash with the mats at night and finally give no protection 

during either day or night. If the plants are thoroughly hardened 

in the frames they will stand severe freezing in the field. This is 

true of the three vegetables named. It is also a decided advantage 

to harden tomato and other tender plants before setting in the field. 
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SOILS ADAPTED TO GARDENING. 

Certain districts of the country are exceptionally well-adapted 

to maket gardening because of desirable soil characteristics. Long 

Island, Kalamazoo and other sections are famous for the immense 

production of certain classes of vegetables. The amateur gardener 

is liable to conclude, from the great success attained in these favored 

districts, that he cannot expect more than fair results under less fay- 

orable conditions. This is far from being correct, however, for bet- 

ter markets and market facilities may secure for him even larger 

profits than is possible in districts with better soils. The fact is that 

almost every Pennsylvania farm contains areas of soil on which some 

vegetables may be grown to the highest perfection. Most of the vege- 

tables may be grown successfully where general farm crops have 

been a success. The mechanical or physical properties of the soil 

are of greater importance than the chemical. The soil should be 

loose and friable, and stiff soils may soon be improved in texture by 

the addition of lime and vegetable matter in the way of manure and 

green crops. The soil shoul be well-drained but retentive of mois- 

ture. Moisture is the most important factor in securing large crops, 

and gardeners should strive for that mechanical condition of the 

soil which will enable it to retain a liberal supply of water to meet 

the needs of growing crops. 

PREPARATION OF SOIL. 

Thorough preparation of the soil is of the greatest importance. 

Stiff soils and heavy sods should be plowed in the fall. The work of 

pulverization must not be slighted. Following the plow, a plank 

drag can often be used to the best advantage. Either a disc or 

cut-a-way harrow used alternately with the drag wiil generally re- 

duce the soil to the proper fineness. It is folly to begin planting be- 

fore the ground is ready. So much is gained by the most thorough 

pulverization that the gardener cannot afford to neglect this work. 

MANURE AND FERTILIZERS. 

Liberal feeding counts for much in market gardening. Those who 

have reaped the largest profits in gardening have used immense 

quantities of both manure and commercial fertilizer, A common 

practice with gardeners, following an intensified system, is to apply 

50 to 75 tons of manure per acre besides one to three tons of commer- 

cial fertilizer. It is not necessary for farmers with plenty of land 

to use plant food quite so freely as this. Fifteen to twenty-five loads 

of manure per acre and 1,000 Ibs. to 1,500 ths. of high-grade fertilizer 

should give splendid results on soils which have been produciag good 

field crops. 
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Our own practice is not to purchase complete fertilizers but to 

procure rock phosphate, bone meal, nitrate of soda and muriate of 

potash, mixing on the barn floor to meet the needs of each crop for 

which it is to be used, at the same time taking into consideration the 

previous treatment of the soil to be cropped. If manure has been 

used freely for a crop of cabbage, very little, if any manure is applied 

to this land if it is to be planted with tomatoes. Excessive quanti- 

ties of manure causes too rank growth of plants and the crop will be 

small and late. Applications of potash and phosphoric acid are 

always beneficial for tomatoes and it is safe to use these elements 

quite freely. Bone meal placed in the hill at the time of transplant- 

ing any vegetable in the field is highly beneficial. Nitrate of soda 

can often be used to advantage as a top-dressing about the plants 

after they are established. If applied before a shower at the rate 

of a teaspoonful about each plant, the good effect may be seen almost 

immediately by the plant taking on a darker green color. For actual 

cost of nitrogen, nitrate of soda is usually the cheapest form, but it 

must be used skilfully to prevent loss by leaching. 

TILLAGE. 

Profitable market gardening requires thoroughness all along the 

line. The haphazard method employed by some general farmers in 

cultivating their crops will absolutely fail to secure even fair re- 

sults in the production of vegetables. Cultivation should begin at 

the earliest possible moment after the crop is started and repeated 

at frequent intervals. If the horse or man-labor on the farm is not 

sufficient to care for the field crops as well as the garden crops it 

is important that additional labor be employed. 

It is not possible to enter into a detailed discussion of the essen- 

tial points in the culture of the various garden crops. There is a 

great profusion of literature on subjects pertaining to gardening 

and it may be procured at very little cost. The Farmers’ Bulletins 

of the United States Department of Agriculture may be had free of 

charge and many of them relate to the culture of garden crops. 

ROUND TABLE—SECTION B. 

(CONDUCTED BY PROF. WATTS.) 

MR. SCHWARZ: Why do you put yield as one of the points ahead 

of quality? 

Answer: Many beginners do not get enough prodice to make a 

profit from the crop. You must have yield first. 

MR. SCHWARZ: The beginner must consider quality first if he 

wishes to establish himself in business. 

19—7—1904 
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MR. PHILIPS: The difference is in the markets of the two men. 

Mr. Watts has the market of Johnstown; Mr. Schwarz has the mar- 

kets of Philadelphia and New York. One class of people require 

and will pay for an article which the other will not. 

MR. SCHWARZ: I insist on quality in whatever one does. 

MR. DRAKE: In your intense manuring are you ever troubled with 

cabbage bursting? 

Answer: I would get the cabbage off to market before it has a 

chance to burst. Plant a little later if you are troubled with burst- 

ing. 

MR. SCHWARZ: If your cabbage bursts, it is generally after a 

rain. Kick all your heads sidewise and you will have no bursted 

cabbage. 

MR. SCHWARZ: Would you qualify your statement as to putting 

cow manure with horse manure? 

Answer: Don’t use large quantities of cow manure, but a small 

addition of it will prolong heat in the hot-bed. 

QUESTION: “Would you recommend pasteurizing soil in hot-beds 

and cold frames by the use of boiling water and heat?” 

Answer: Investigation does not show that that is practicable. In 

answer to an inquiry, the Department of Agriculture said that noth- 

ing definite had been discovered along this particular line. You would 

be likely to destroy, with the disease germs, the elements of fertility. 

These, however, could be replaced by the use of commercial fer- 

tilizers 

MR. THAYER: Are you troubled much with fungus in fresh soil? 

Answer: Spraying with Bordeaux mixture is recommended as a 

remedy. 

MR. SCHWARZ: Is not that largely due to defective drainage? 

Don’t use soil in which cabbage has been grown the year before. 

PROF. SURFACE: Any trouble with black rot? 

MR. SCHWARZ: Only on cauliflower and we overcame it by spray- 

ing with Bordeaux mixture. 

PROF. WATTS: If the drainage were imperfect that would add to 

the trouble. All our diseases are caused by germs. Excess of mois- 

ture in soil or atmosphere would make it worse. 

PROF. SURFACE: Is there no remedy for black-rot? 
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PROF. BUTZ: The use of fungicides is not very satisfactory. The 

best treatment is to remove and burn the entire diseased cabbage or 

cauliflower plants as soon as the disease is recognized. 

MR. DRAKE: Any trouble with cabbage maggots? 

PROF. WATTS: Not to any extent. Dr, Thayer can enlighten you 

on that subject. 

DR. THAYER: When I can get my cabbage out before May 1, I 

have not been troubled, but when I am coming into May I get the 

maggot. It is easily disposed by using carbon bi-sulphide. Thrust 

a dibber down, slant it under the root, drop in about a drachm and 

close the earth quickly. The way to get rid of that maggot, is to get 

your cabbage well started before it appears in May. 

MR. WYCKOFF: While I am not extensively engaged in growing 

cabbage, my experience with the maggot is directly opposite to that 

of the last speaker. Early in April the cabbage plants were placed 

out in the field and I lost about 75 per cent. of them, not knowing 

at that time how to fight them. Plants of the same variety and taken 

from the same bed later, plants that were not so well-developed, I 

had no difficulty with whatever. Why did the maggot destroy the 

first plants in the plot where cabbage had not been raised for three 

or four years? 

PROF. SURFACE: There are two broods of these flies per year. 

They come within a range of two weeks time. ‘There is a period in 

which the flies do not plant their eggs. If you plant during that 

period, your cabbage will not be infected. 

MR. SCHWARZ: Use muriate of potash. I have watering-pots 

with long spouts into which I put a solution of muriate of potash 

and apply it in a very fine stream. We saved the entire field by 

this method. 

PROF. SURFACE: Salt is effective. Apply a thimbleful of salt 

close to the root of each plant. It is better than Paris green because 

_ it would penetrate while the Paris green would have to be absorbed. 

Carbon bi-sulphide would work in a firm soil, but would not be effec- 

tive on a loose or sandy soil. 

MR. SCHWARZ: Succession is the last cabbage I would recom- 

mend for early. 

PROF. WATTS: I simply grow Succession cabbage because it is 

one of my best paying varieties. Seed should be sown early. 
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PROF. WATTS: I stated that quantity should go before quality. 

What is the use of my growing 250 barrels of Early Summer, when 

Succession will make at least 300 barrels per acre on soil of moder- 

ate fertility. 

MR. SCHWARZ: If Watts can grow plants in a half-inch of soil 

it is more than I can do. 

PROF. WATTS: The plants do net grow in the soil alone but 

mostly in the manure under the soil. 

The CHAIRMAN: We have a very interesting topic and a very 

able man to treat it: “Insect Prevention.” I will now introduce 

Professor H. A. Surface, who will discuss the subject. 

Prof. Surface presented the following paper: 

iNSECT PREVENTION. 

By PROF. H. A. SURFACE, Economic Zoologist, Harrisburg, Pa. 

In avoiding the ravages of insects it is as true, as in preventing 

other losses, that “an ounce of prevention is worth a pound of cure.” 

It is possible by practicing certain methods to prevent the occur- 

rence of many kinds of insects, some of which may never be remedied 

after they once appear. An example of this is the Hessian fly. 

There is no known remedy for this after once present in the wheat, 

although it is possible by two or three methods to prevent the occur- 

rence of this insect. 

The difference between remedy and prevention, therefore, is this: 

A remedy is a means that is applied to become rid of a pest or trou- 

ble after it is present; while a prevention is to be regarded more as a 

means of insuring against the possibility of its occurrence. It is 

easier to prevent the appearance of many insect pests than to remedy 

them, and it is also more certain and satisfactory. No one means 

of prevention will ever be found effective, but if the various methods 

that we here outline be closely followed, it is evident that combina- 

tions will result satisfactorily. 

For system in treating the subject, it is here divided into four 

sections. In the first we deal with farm practice, which means good 
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farming by various modified methods. One should be able to pro- 

duce good crops, and at the same time avoid pests. This is the most 

important method of preventing insects, but it is so complex that 

it in turn must be treated in several sub-heads. 

(1) Rotation of Crops. Every farmer knows that this means avoid- 

ing the continued growth of one kind of crop upon the same land. 

We have invariably found pests to be most abundant in those fields 

where the same crop had been tried more or less continuously for 

years. The worst infested timothy field I ever saw was one that 

had been kept constantly in this kind of grass for sixteen years. 

Clover fields generally die out in a comparatively short time, since 

the various kinds of pests that attack them become so abundant as 

to effect their destruction. The rotation of crops is especially de- 

sirable for such insects as root lice, and flea beetles, and others that 

do not travel any great distance. The flea beetle, which is often so 

injurious to both the leaves and tubers of potatoes in its adult and 

larval stages, respectively, is an example of an insect that should be 

prevented by rotation of crops, rather than remedied by any means 

that may be suggested. The necessity of rotation of crops is also to 

be emphasized in considering other insects, such as wireworms and 

cutworms, that live in the soil. This kind of rotation is important, 

for example, where corn is to follow sod. One should anticipate 

the attacks by cutworms and wireworms and thus prevent their oc- 

currence. In knowing that such attacks are likely to occur he may 

prevent them by certain farming methods, which we shall give 

presently. 

Parallel with rotation of crops, we should call attention to the 

necessity of planting crops upon some portion of the farm not imme- 

diately adjacent to a field in which the same kind grew during the 

previous year. Many insects, such as the Hessian fly, are able to 

travel the short distance, but do not readily travel a great distance 

unless unusually favorable conditions occur. The practice of grow- 

ing large areas of one kind of crop is also tending toward the in- 

crease of diseases and enemies of that kind of crop. For example, 

where peas have been grown in great quantities, there both pea lice 

and other pests of this particular plant have multiplied and proven 

especially destructive as a result. Where asparagus has been grown 

upon an extensive scale, the asparagus beetle and rust have been 

found most disastrous, and where much celery is cultivated there 

are to be seen celery caterpillars or striped worms, also rust, blight, 

etc. This applies to the enemies of most other crops, especially to- 

bacco, potatoes, tomatoes, ete. Thus by rotation of the kind of 

crop, and by planting in a region where pests of that particular kind 

of crop have not occurred abundantly, such pests may be avoided. 

(2) A careful selection of stock for growth is very important, 
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whether this be seeds, plants or live stock. These should be ex- 

amined to be sure that they are free from pests. For example, if peas 

and beans be infested with the weevil, or if wheat bovght for seed be 

infested with granary pests, these insects are thus introduced into 

the premises, and are sure to be in readiness to attack the new crop 

in due season. Plants that are imported for growing, such as cab- 

bage, tomatoes, sweet potatoes, strawberries and others, should be 

examined to be sure that there are no lice or other pests upon the 

leaves, stems or roots, or within their tissues. Many fine strawberry 

beds have been ruined by introducing into them new plants which 

had strawberry lice upon the roots. It is far better to avoid this by 

examining the new plants and rejecting the entire lot among which 

even a few pests may be found. 

The importance of a careful selection of fruit trees can not be teo 

greatly emphasized. The San José Scale has been introduced into 

nearly all the counties of our State solely upon nursery stock brought 

to orchards and planted there to bear fruit. Various other pests of 

fruit and ornamental trees are brought into our State upon infested 

trees, shrubs, and other plants, and it becomes almost impossible 

to eradicate them after they are once present. A rigid system of 

selection and inspection is the best means of preventing such pests. 

If a grower does not know his enemies, let him be on the safe side, 

and suspect every creature as being obnoxious until he can submit 

specimens to specialists and learn the truth. 

In examining live stock for parasites, this also becomes very im- 

portant at times. At this date there are herds of cattle in Lancas- 

ter county, as well as in Berks county, infected with Texas Fever, 

because animals infested with the cattle tick bearing this disease- 

germ have been introduced into the herds. If inspection had been 

made for cattle ticks, and the live stock rejected upon the first evi- 

dence of their occurrence, the Texas Fever would have been avoided 

in these herds. In this case it can be seen how much more import- 

ant is prevention than remedy. 

The selection of resistant varieties of plants is also important, 

as the American varieties of grapes for avoiding Phylloxera, Uru- 

guay potatoes to avoid blight and rot, Dawson’s Golden Chaff wheat 

for avoiding Hessian Fly, Kieffer pear (though a poor variety) for 

San Jose Scale, ete. 

(3) The dates of various farm operations are found to be important 

in preventing the occurrence of insects. This may at first seem 

strange, but let us cite examples: For cutworms or wireworms no 

remedies are entirely satisfactory; but is a preventive, one of the 

best measures is plowing and cultivating the soil in the late fall, as 

late as possible, and in early spring, as early as possible. These in- 

sects are in the larval stage in the ground, during winter, and if the 
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soil be stirred at such time of the year that it will come in contact 

with them where they are too cold and stagnant or dormant to es- 

cape it it will freeze against their bodies and kill them. 
The date of seeding is also very important. As for example, in 

sowing wheat late to avoid the Hessian fly. In this State no wheat 

should be sown before the middle of September in the northern part 

and the first of October in the southern portion of the State. This 

is the best recommendation that can be given for preventing 

the injuries by this pest. However, it should be remem- 

bered that late seeding does not mean late plowing. The ground 

should be plowed early and put in the most perfect condition. A 

careful preparation of the seed-bed is always of great importance in 

giving vigor and growth to the plants, and consequently in making 

it possible for them to have strength to overcome the effects of their 

enemies. The date of setting out plants becomes important to avoid 

the enemies. It is possible, for example, to set cabbage in the spring 

at just such time that the cabbage root maggot or worm will attack 

it, because it will be the right date to receive the eggs of the fly 

from which this worm hatches. It is also possible, however, by 

planting cabbage a little earlier or just a little later to avoid the 

attacks of this pest, because the eggs of the flies will have been laid 

at the time of this planting. This is not only theory, but is the re- 

sult of practice of persons giving us reports of such work. 

The date of cultivation and the amount of cultivation become very 

important in preventing and destroying insects. For insects in the 

soil the more cultivation that can be given plants, the better, be- 

cause pests are destroyed by that means, and plants are invigorated. 

The date of gathering a crop may vary according to the methods, the 

occasion, etc., and may be made such that serious pests will be de- 

stroyed or prevented. As for example, in destroying the clover seed 

midge, and preventing the occurance of a second brood. This midge 

feeds in the larval stage in the young seed in the base of the blossom 

of red clover. One midge is at each single floret, but a hundred in 

ahead. Where we see clover blossoms mature imperfectly, and only 

a few florets, or sometimes even none properly developed in a head, 

it means that this midge is present in destructive numbers. If 

clover be cut a week or two earlier than usual the midge is killed 

by being brought to an untimely end, but when clover is permitted 

to remain until fairly ripened or almost ripened, as in accordance 

with the usual time for cutting clover, the midge falls to the ground 

and is ready to go into the pupal state there and emerge as a winged 

creature a short time later. It then lays its eggs in the heads of the 

second crop of clover, and thus destroys the seeds of the crop which 

we wish to mow and thresh for seed. It can be seen that early mow- 

ing of the first clover crop kills the midge in its worm stage, prevents 
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its appearance to infest the second crop, and thus insures seed 

by a means better than any other that can be recommended. 

(4) The immediate destruction of unused parts of plants and all 

fallen fruits is imperative if one wish to avoid their diseases and 

pests of plants of this kind during another year. For example, if one 

should cut off the tops of turnips and leave them in the field, the lice, 

and particularly the eggs of lice which infested these plants, would 

be left there to become the source of continued infestation next year. 

If cabbage heads be cut out and some of the leaves and roots be left, 

the enemies which may be on and in these parts left, will be con- 

tinued. It is far better to pull stumps and all deformed, worthless 

and diseased plants, and throw them upon a hot brush fire before 

they wilt. If left until after they wilt some of their insect enemies 

may escape from them, and remain to infest the next crop; likewise 

potato vines which may contain the borers which were so destructive 

in the various parts of this State during the past year. Pumpkin 

vines, squash vines, ete., which contain the destructive borers, 

leaves and other unused parts of plants should be destroyed just 

as soon as possible after the most valuable portion of the crop is 

gathered. This is not a remedy but a means of prevention, as by 

this means the pest will not occur in such great numbers another 

year. 

The necessity of the destruction of fallen fruits should be em- 

phasized. In England the most successful orchardists are now 

keeping sheep and pigs in their orchards to destroy fallen fruits 

as rapidly as they drop. It is well known that such pests remain 

for a short time in such fruits. For example, the plum curculio, 

which stings not only plums, but peaches and apples, remains a 

short time, only a few days, in the fruits when they fall to the 

ground. If they be destroyed, the second brood of this pest is pre- 

vented. The same is true of the codling.moth and various other 

insects, and is likewise just as true of various kinds of plant dis- 

eases. It should be here stated that these various means of pre- 

venting insects will, in almost all cases, be those that would be rec- 

ommended by a botanist as a means of preventing destructive plant 

diseases. 

(5.) Clean farming. By this term we mean that kind of farm prac- 

tice by which one gets rid of all rubbish about the premises, board 

piles, brush heaps, leaves, etc., in which various insects, such as the 

long brown stinking squash bug, asparagus beetles, ete., hibernate 

or spend the winter. It is a good plan to rake or scrape together 

all material from the truck-patch and field, and burn it in the fall, 

after the weather gets so cold that the insects are not likely to leave 

it, or in the spring before it gets so warm that these pests fly easily. 

However, care should be observed not to destroy the small snakes 
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and toads that hibernate in such places. These are so beneficial 

that one will effect injury to his own interests if he does not watch 

and preserve them. 

By clean farming, we also mean the destruction of all kinds of 

weeds and all plants that are out of place. Many insects feed on 

all plants belonging to certain respective botanical families, as, 

for example, the lice on the roots of the cabbage and cauliflower, 

feeding also upon mustard. The Harlequin cabbage bug feeds 

upon mustard as well as upon cabbage and cauliflower. The root 

lice of these plants also feed upon weeds as well as upon cultivated 

plants. Thus, it can be seen that if mustard, wild kale, etc., be 

permitted to grow about the premises, even though the insects be 

killed on the cultivated plants by cultivation and other means, they 

will be continued from year to year upon weeds. Some insects feed 

upon various kinds of weeds they do not have cultivated plants of 

certain kinds upon which to feed. An example is the Colorado po- 

tato beetle can live on the ground cherry. The destruction of weeds 

not only insures better crops, but also greater freedom from insect 

pests. The destruction or prevention of volunteer grain and plants 

that are out of place, also means the destruction of insects which 

they carry. If wheat be harvested after it becomes dead ripe, for 

example, and the grains be scattered freely in the field, there is not 

only loss from the wasted grain, but also growth of volunteer 

plants in which the Hessian fly and other wheat-destroying insects 

are almost sure to multiply. 

If old or neglected trees be permitted to grow around the prem- 

ises without care, they support the insects that will constantly 

menace and attack the desirable fruit trees. It is better to avoid 

this by destroying all plants and trees that are not needed. 

This sub-heading of “clean farming” should include the destruc- 

tion of dead trees and branches in the orchard, scraping trunks 

and larger limbs to remove the bark, moss and lichens on trees, and 

other operations which would prevent the insects from finding pro- 

tection for pupation and hibernation. The codling moth, for ex- 

ample, passes the winter in the larval stage within silken cocoons 

beneath the scales of rough bark upon the trunks and larger 

branches of trees. Not only many insects, but those germs or 

spores that cause disease of plants, remain during the winter in 

the moss and lichens on the rough bark, and if each of these en- 

cumbrances be removed, the pests and diseases which they pro- 

tect or harbor are likewise destroyed. The codling moth and other 

insects pupate during the summer-time also beneath the bark of 

trees, and their places of pupation should be destroyed in order to 

prevent their finding safe retreats and expose them more readily 

to the attacks of their enemies. In dead wood there may often be 

20 
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found the disease germs and insects that caused the death of the 

wood, and if the branches be cut and burned at once, the causes of 

the trouble are destroyed, and future difficulties prevented. 

In clean farming, one might also include clean soil, not only free 

from weeds, but also free from disease germs and insect pests. It 

is well known, for example, that potato scab, which causes the 

scabby appearance of potatoes, is a disease due to definite germs 

or organisms that live in the soil for years. When a field is once 

badly infested a potato grower should avoid planting upon this 

again until after he is assured there is no danger of infection. 

(6.) Killing pests while they are few in numbers is not only a tem- 

porary remedy, but is also a permanent means of preventing their 

cecurrence in disastrous outbreaks. Many persons think that when 

insects are few they may be neglected without serious consequences. 

The evils of such negligence often become too plainly emphasized. 

For example, a grower of pickles came to see us a few years ago, Say- 

ing that the large stinking squash bugs were’ destroying his entire 

crop of many acres for the third time that year. He said that they 

had been less abundant in previous years, but this was the first 

season in which they had occurred in such great numbers. He said 

that he had written to the United States Entomologist at Washing- 

ton, and had been told that the chief cause of their prevalence during 

that particular year in that region was the failure of growers to 

attack and exterminate them while few in number during previous 

years. All insects are likely to increase until an outbreak occurs 

as a result of lack of check upon them. Prevent this by destroying 

all that are obnoxious, letting no guilty bug escape. At the same 

time one should know which are his friends and not exterminate 

them. 

Many insects may be prevented by planting trap crops for them, 

as in planting a strip of wheat the last of August in order to re- 

ceive the eggs of the Hessian fiy, and destroying it later. This is 

a means of preventing the pests from laying their eggs in the 

regular crop, which is to be planted soon, and for which they might 

wait a short time. Another example of the trap crop to prevent 

insects from injuring the desired crop is beans scattered through 

the field where cucumbers, melons and squash are to be planted 

in order to attract the flea beetles and serve as preferred food for 

these pests while the desired plants may be so small as to be seri- 

ously injured by them. Yet another example of. trap crop is 

mustard, permitted to grow in the vicinity of cabbage plants, cauli- 

flower, radishes, etc., to catch the lice and root maggots, destroying 

it as soon as it is found to be infested. 

(7.) A variation of the previous method, is sowing a little lettuce 

among cucumber plants. This has been duly reported to us as 
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beneficial in driving away the enemies of the latter. Another plant 

likewise recommended for the same purpose is buckwheat, a few 

grains of which scattered among cucumber hills have been said to 

prevent the occurrence of the striped cucumber bugs. (An auditor 

here said that he had prevented the occurrence of these bugs in his 

cucumber fields by scattering walnut leaves among the plants.) 

Ii. The second great group of preventives is to be called me- 

chanical, By this we mean any obstruction that will prevent the 
insect from getting to the plants. The efficiency of mechanical 

devices depends upon the completeness with which plants are pro- 

tected, especially while they are young. It is well known that at- 

tacks upon young plants are much more serious than upon older 

ones. Among the mechanical appliances that have been used with 

satisfactory results, one should mention wire netting put around 

fruit trees for borers. This should not touch the tree, as there is 

danger of eggs being laid through the meshes of the wire where it 

lies directly in contact with the bark. Paper closely wrapped 

around the tree serves the same purpose, and sticky substances, 

such as raupenleim and dendrolene, are also highly recommended 

as a means of protecting the trees from borers. A similar means 

of protection is a coating of paint made of pure white lead and 

linseed oil, of the consistency of cream or regular house paint, 

and applied to the trunks of the trees, down as far as possible, with 

a paint brush. Professor Alwood, of Virginia, has painted thou- 

sands of trees in this way, and reports that all have been protected 

in a proper manner and none have been injured. 

Among the mechanical devices, we should mention barriers to pre- 

vent climbing cutworms, canker-worms and other insects from as- 

cending the trees. Bands of loose cotton tied around the trees will 

be found effective for this. Also, sheets of paper, upon which tar 

has been spread, fastened firmly around the trees as sticky bands; 

also, metal troughs filled with oil, even sheets of bright, smooth 

tin fastened around the trees will prove too slippery to prevent the 

crawling insects passing over them. Various devices have been 

patented recently and put upon the market for this purpose, but 

they are to be recommended for only a few insects, such as canker- 

worms and climbing cutworms. 

If these are to be effective preventives, the time of year they 

are applied is to be considered. For canker-worms, trees should 

be banded at this time of year, or about the time the leaves com- 

mence to fall, since the females are wingless and climb the trees 

to deposit their eggs. They do this very late in the fall, or very 

early in the spring. There are two kinds of canker-worms, one 

called the fall canker-worm, because it climbs the trees and lays 

eggs in the fall; and the other the spring canker-worm, because it 
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leaves the ground to climb the trees and lay eggs in the early spring. 

Thus trees should be banded both in the fall and spring in regions 

where canker-worms or measuring worms have been recently known, 

in order to prevent the pests from occurring next year. 

Another mechanical contrivance that is worthy of mention, is a 

cloth basket for protecting cucumber plants. Make this by sticking 

the ends of two pliable twigs in the ground in such a way that the 

cross is at the middle of the arch like the central wickets in a 

croquet field. Over this double arch put a piece of closely woven 

mosquito netting or cheese-cloth, and spread earth around the edges 

to hold it down. The plant will need this protection only while 

young enough to keep within its limits. It is, perhaps, the best ~ 

method to keep the plants protected from the striped cucumber 

bug. If the meshes of the mosquito netting be large enough to 

permit the entrance of the pest, it may sometimes crowd through, 

but we have known this to be prevented by dusting the plants with 

air-slaked lime to which a very little turpentine has been added. 

One of the best means of preventing the attacks of the cabbage 

root maggot is to slit a number of pieces of paper from one side 

to the center, and put a pad or disk of paper around each plant 

just after it is set in the ground. When this pad is properly 

placed around the plant, flies can not and will not lay their eggs at 

the roots. 

IIT. Chemical Preventives. The use of turpentine and lime and 
other substances might be called chemical rather than mechanical; 

but other methods are sometimes advisable, such as using a wash 

of potash, soap, acids, etc., in order to kill eggs or pupe and pre- 

vent the next brood of insects, or prevent the laying of the eggs. It 

is especially desirable that in the fall or spring fruit trees should 

be washed with some such material. A wash of the bark of the 

trees with potash in water gives a very satisfactory result in pre- 

venting both diseases and insects during the coming year. White- 

wash applied to the trunks of the trees, as well as to fences, de- 

stroys insects and specially prevents their attacks upon trees. A 

great deal of the value of the lime-sulphur-salt wash for the San 

José Seale lies not in its killing the adult scale, but in preventing 

the young insects from finding a fixing place. Lime or dilute Bor- 

deaux mixture is used as a spray upon the leaves of potatoes for 

flea beetles, not because it is a remedy or kills them, but because it 

is a preventive or keeps them away. Lime is dusted around the 

roots of cabbage, onions and radishes, and prevents the flies which 

produce root maggots from laying their eggs in such places. Sand, 

with a little kerosene added, is a similar preventive of such pests. 

Not only for insects, but also for plant diseases are such chemical 

preventives to be advocated. For example, a mixture of two parts of 
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lime and one of salt, putting a small handful around each plant, 

or in the soil as it is set, is recommended as a preventive of club 

root of cabbage. We have had gratifying reports of formulas pub- 

lished in our “Monthly Bulletin” of the lime and sulphur as a pre- 

ventive of club root. If we were discussing remedies, we should 

here mention nitrate of soda from one hundred to three hundred 

pounds per acre upon fields infested with Hessian fly. The purpose 

of this is to strengthen the wheat, and thus prevent death to the 

grain by the attacks of insects, rather than to remedy the trouble 

by killing the pests. 

LV. Fourth and last in the group of preventives, to be discussed, 

is the general subject of wital means. By this we mean every 

method that will give life, vigor and vitality to the plant. Fertilizer 

in the soil, strong vigorous plants, good seed, good cultivation, prun- 

ing, thinning fruit, moisture, the absence of weeds and other means 

contribute as vital preventives of insects. 

Under this head, however, we wish to emphasize the desirability 

of recognizing and preserving parasites. While parasitic insects 

are not of great importance during every year of their existence, 

they are the chief means by which nature suppresses insect out- 

breaks immediately following those years when such pests appear 

in immense numbers. When a diseased, sickly or parasitized insect 

is seen about the premises let it remain, with the assurance that it 

will soon die, and the cause of its destruction will multiply and 

pass to others of its kind. It is to be regretted that definite means 

for either the propagation or preservation of beneficial insects can 

not be given. 

Under the head of vital preventives, we wish also to emphasize 

the necessity of knowing the higher enemies of insects, and preserv- 

ing them at all times. Among these are toads, frogs and sala- 

manders, serpents of all species, land turtles, ete. Also, birds of 

nearly all kinds that may be found around the orchard or farm. 

These are natural enemies of insects, and feed while we sleep or 

work or rest. Let us learn to know them and preserve them in 

order that Nature’s preventives may be efiective and man’s remedies 

may not be necessary. 

ROUND TABLE-—SECTION B. 

(Conducted by Prof. Surface.) 

DR. FUNK: Regarding what would be remedies and preventives 

at the same time, I agree with what the speaker has said on this 

subject in discussing the lime-suiphur-salt for San José Scale. By 
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applying this material in the early spring you will also destroy the 

eggs of the tent-caterpillar, the bud moth, ete. 

MR. PHILIPS: About this new remedy for San José Scale, 

caustic potash, it does not seem to have been effective. 

PROF. SURFACE: Do not depend on caustic potash. I tried it 

in January and it has not proven effective. There are reports from 

many saying that the lime-sulphur-salt solution has been effective. 

Put it on in the spring or in the fall, or both. 

QUESTION: “I understood Prof. Surface to say that painting 

trees with lead and oil is a preventive.” 

PROF. SURFACE: It prevents borers from laying their eggs, 

but pure white lead and linseed oil should be used, and not common 

paint. 

QUESTION: “I was told by a mechanic who had been working 

on a new house that a man had last year had his house painted with 

lead and oil. Very near to the house stood a fine pear tree. It was 

a very vigorous grower and the painter spattered lead and oil on 

that tree. The owner told him to paint it. In less than a month it 

died. This man told me of another instance of 100 trees, a certain 

number of which he painted, and every tree that was painted died.” 

PROF. SURFACE: Forty thousand trees have been successfully 

painted with lead and oil, but the fact is emphasized that pure lin- 

seed oil and white lead should be used. Doubtless this man used 

only commercial paint. | 

PROF. MENGES: Will it prevent a peach tree borer? 

PROF. SURFACE: No; because it lays its eggs just at or under 

the surface of the ground. This remedy is too severe for the peach 

tree, which is the most easily injured. I should recommend lye, 

in water, for the borer,—a pint or one-pound can in twenty gallons 

of hot water. Pour a quart of this around the base of each peach 

tree. 

PROF. MENGES: I have the borer, have done everything I know 

and cannot get rid of it. It makes little round holes in the bark. 

PROF. SURFACE: If you have the pinhole borer, your trees 

are in a devitalized condition. It does not attack trees in a vigor- 

ous condition. Remove the tree and burn it for other causes besides 

the borer and to keep it from spreading to other trees. It can not 
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be cured except to have your trees as vigorous as they can be. It 

attacks only those trees which are already becoming worthless. 

MR. DRAKE: Will the same rule for treatment of soil for the 

cutworm apply for the wireworm? 

PROF. SURFACE: This is the hardest insect to treat with 

either remedies or preventives, but the same method is to be recom- 

mended for it. It can be killed by slicing potatoes, poisoning these 

slices with Paris green, and dropping them on the ground infested 

with the pests. Keep your live stock away from these potatoes. 

QUESTION: “What is the cause of apple trees turning yellow in 

July and falling off? Remedy for same?” 

Answer : It is simply a symptom of a condition. A yellow 

leaf means an unhealthy condition of the tree, perhaps due to im- 

proper nutriment, fungi, blight or insects. It should be seen by 

an expert or the details should be more fully given. 

MR. D. H. WATTS: As an insecticide, what is the chief differ- 

ence in efficiency between Dalmation and Persian powder? 

PROF. SURFACE: I believe Dalmation powder to be very ef- 

ficient. Persian powder is never good unless fresh. 

DR. FUNK: Is it not the root worm that burrows? 

PROF. SURFACE: I never knew the green cabbage worm to 

burrow into the head, but a species of moth larva does so. 

MR. RODGERS: Is there a preventive for the green cabbage 

worm? 

_ PROF. SURFACE: All extensive cabbage growers are using 

Paris green with success. I should recommend it without hesita- 

tion until the heads are three-fourths grown. There are several 

broods during the year. Kill the early broods and the iate broods 

will not be present. It may be used in a solution of one ounce to 

ten gallons of water, or as a dust, one part to forty parts of lime. 

MR. RODGERS: Will not the Paris green injure stock? 

PROF. SURFACE: If the stock get very much it might, but they 

could hardly get enough, as the Paris green does not stick to the 

cabbage. 

Meeting adjourned. 

State College, Pa., 2.30 P. M., Thursday, Oct. 13, 1904. 

J. A. Herr, Chairman. 

The CHAIRMAN: I am advised by Secretary Martin that the 

sessions for the afternoon will all be held in this room—both sec- 

tions. We will first be favored with a piano solo by Miss Helen 

Atherton of State College. 
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The CHAIRMAN: Next thing in order is from Section B program, 

and we will now hear from Mr. Alva Agee on “Potato Culture.” 

Mr. Agee addressed the Institute as follows: 

POTATO CULTURE. 

By MR. ALVA AGERE, Wooster, Ohio. 

Mr. Chairman, Ladies and Gentlemen: The first point I want to 

make on potato culture this afternoon is, that I am very glad to be 

back in Pennsylvania to meet the institute workers. When I left 

the State two years ago and attended the institutes of some ad- 

joining states that year, I really had that homesick feeling that 

comes to a man who has left those he feels he knows best, but the 

past week away from home has been a week of enjoyment with the 

oid workers and associates from Pennsylvania. 

Now, friends, to come directly to the work, in order that these 

few minutes might be of use to us who go before the farmers de- 

siring to help them to improve their opportunities, I do not pro- 

pose to take up all the points in potato culture, nor shall I try to 

present one person’s views with the thought that I can teach you 

wen in Pennsylvania, but I shall rather dwell on just a few points 

—points on which possibly we might disagree in our teaching if 

we did not confer here together, and all arrive at that form of state- 

ment that will give to our teaching, force. 

I call your attention to the fact that the Northwestern states are 

raising too great a proportion of the potatoes of the country. That 

would not interest us if it were not that potatoes are a profitable 

crop wherever you can get a fair yield and average prices. It is — 

for us institute workers to try and teach our Eastern farmers 

to grow all we have a right to grow that can be profitably grown. 

The first thing is to put the soil in good physicial condition. We 

have learned that. We have learned that it can be readily put 

into condition so that potatoes can be grown with profit. You want 

that soil fairly loose in order that the potato can properly develop 

in it, and one that will hold moisture, and when we fill it with vege- 

table fibre, we have conditions for the control of moisture that 

enable the potato to make its best growth. I have been taught 
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not to use stable manure upon the potato ground, but I have ceased 

to teach that way, chiefly because it is not in accord with practical 

experience. It is true that stable manure will induce some potato 

diseases in some soils, but, as a matter of fact, our successful grow- 

ers, as a rule, are depending quite largely upon stable manure where 

they do not have a natural potato soil. You have some potato soils 

in Pennsylvania that need potash and you have a great many more 

acres that need phosphorus rather than potash. 

We are told that fertilizers should be scattered through the 

ground, over the entire surface, and yet we do not teach that any 

longer, where it is a potato soil, because the potatoes require the 

largest amount of soluble plant food. We give the land a little bit 

of top tillage in order that we may loosen up the soil. We give a 

little top tillage to it when the potato is appearing from the ground. 

I think that the failures right here in Pennsylvania are due to 

poor seed more than anything else. Now, you can tell whether you 

have good potato seed or not. You know that the tuber in the 

ground is going to show its character by the vine above ground. It 

is only an underground branch, and if you have a spindling vine 

above, I do not care how much that potato may get under the soil, 

you don’t want it for seed. The potato that has a strong vine above 

ground will have a good potato for planting beneath, even if it has 

not reached a greater size than a hen’s egg. 

I have heard it taught not many years ago, from the view of the 

botanist, that mature seed is not the best, and yet we have learned 

there is no seed better than that which is mature. I do not believe 

that it is our business to advertise machinery of every sort at insti- 

tutes, and yet I do not hesitate to tell this truth that no automatic 

potato planter will do perfect work; an automatic corn planter is all 

right, but with potatoes you have pieces of uneven size and the au- 

tomatic planter will skip some of the hills and put too much seed 

in other hills. I want a planter that will require two men to 

operate, one man making it his business to see that a proper amount 

of seed goes into every hill. 

We make this mistake sometimes in speaking of tillage as a 

means of retaining moisture, and say that tillage is a means of 

controlling moisture in the soil, and then if we have a dry season 

we will till the surface only, and that will retain the moisture. If, 

on the other hand, we have packing rains, soaking rains, and the 

ground is water-logged, we can loosen it, we can stir the ground, 

loosen it up, so that enough moisture in the sub-soil will rise to keep 

the plants growing. 

Occasionally we are asked whether it pays to thin potatoes. Now 

I believe that notwithstanding the fact that one extensive grower in 

20—7—1904 
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Eastern Pennsylvania makes it a rule to thin—I believe we are al- 

ways safe in saying that it is not feasible—it does not work very 

well. Experiment station work shows no increase in yield. I have 

found it very difficult to thin the plants without shaking them up too 

much. 

A word about the controlling of disease. I think that we want 

to teach men to seek resistant varieties; there is a whole lot in re- 

sistance, just as our good friend Dr. Leonard Pearson, who is doing 

so much for this State in his line, will tell you that certain animals 

can resist disease better than others, so I say we should have varie- 

ties of the humble potato that can resist disease germs; there are 

varieties which will do this, while other varieties cannot. Let us 

seek these varieties. Take the early Ohio potato and the early For- 

tune and you will get a good yield because these varieties have the 

power of resistance. 

As to the matter of blight—early blight, I would rather take a 

resistant variety of potato and plant it very early and push it than 

[ would to go to the expense of spraying with Bordeaux mixture to 

prevent the early blight; but if you will only put the mixture on 

before the germs come and keep the new growth fairly coated, it is 

profitable. 

ROUND TABLE ON POTATO CULTURE. 

(IN CHARGE OF MR. AGEE.) 

MR. CLARK: I would like to ask Mr. Agee this question. It 

is a matter that is agitating the buyer and seller of potatoes. 

Potatoes are sold in our town by the carload, through Pittsburg 

commission men. Cars that have been loaded with potatoes in Mr. 

Agee’s country, I do not know whether just his part of the country 

or not; they come from the Northwest and from Michigan. The 

question is, whether we can take these potatoes out of the cars and 

place them in the cellar safely? 

MR. AGEE: I do not know how to tell with certainty that a 

potato will grow. I do not know how to tell whether a potato is 

in good condition to place in the cellar; that seems a damaging ad- 

mission for one who has made that single thing a specialty of his 

life, and yet it is so. In some cases you can tell by an examina- 

tion of the potato that they have not fully ripened; that kind of a 

potato may heat in the car or the cellar. 

MR. CLARK: Do you think that the transfer of these potatoes 

from the car would be safe? 

MR. AGEE: I think the damage has probably been done while 



No. 7. DEPARTMENT OF AGRICULTURE. 307 

they are in the car. I have shipped a great many potatoes to Vitts- 

burg in hot weather, and when we have to push them upon the 

market just as rapidly as possible to keep them from rotting on our 

own hands. You will do well not to store any potatoes for eating 

until the tuber has so well ripened that there is very little blemish 

upon it as a result of handling. 

MR. HUTCHISON: I would like to inquire if the scab on pota- 

toes don’t come from the blight. 

MR. AGEE: 0, no. 

MR. CLARK: I would like to ask what kind of manure you deem 

it advisable to use. Would you use cow-stable manure? 

MR. AGEE: The stable manure is all right for potatoes; some 

of our good, hard-headed growers are using that every year. We 

have got to watch their judgment. I can say this, that fresh manure 

tends to introduce scab; it tends to introduce a little too much 

nitrogen. 

A Member: Does the potato take up its plant food in the con- 

dition that it gets it from the soil? Is it possible that that plant 

food is in just the same condition as it is when it is taken from the 

soil? That is something that puzzles me to know. 

MR. AGEE: Certainly; when you get too deep in there, we are 

in a field that I know nothing of. I know that the potato is just 

like a branch above ground. We know this, that the plant will take 

far more nitrogen out of the soil if it has a good supply there, than 

it will take if there is a scant supply; I won’t say relatively more. 

It seems, if I got the idea right from Prof. Butz, to require so much 

longer time to reach the stage when it is ready for reproduction, 

that we do not get the large tuber that we want. 

MR. HUTCHISON: How would you prevent the blight? 

MR. AGEE: I have sprayed only for the early blight; the remedy 

for the late blight is the same. The early blight produces a germ 

that multiplies when the temperature is up in the nineties. The 

late blight multiplies when we have a temperature along in the 

seventies, with a low moisture. In my locality, we don’t have the 

late blight, only about one year out of eight, so we do not pretend 

to protect ourselves from it, as we do from the early blight. In 

this part of Pennsylvania you have both the early and the late 

blight. If growing an early crop for early market, I do not think 

I could recommend to you that you spray to prevent early blight. 

You will prevent it somewhat; it might pay you and it might not. 
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For the late blight, you simply use Bordeaux mixture, composed of 

four pints of copper sulphate and four pints of lime in fifty gallons 

of water. 

A member asked a question about storing potatoes. 

MR. AGEE: We simply bulk them. As a matter of fact, if you 

want to save your potatoes for the spring market, after they get 

ripe, you can put them into cellars, thousands of bushels in bulk, 

and they will do very little sprouting until after the first of March. 

That is our commercial way of handling our potato crop. 

Adjourned until this evening. 

State College, Pa., Thursday Evening, October 138, 1904. 

Hon. W. H. Brosius, Chairman, called the Institute to order at 

7.30. - 

Mrs. H. A. Surface and Mr. H. E. Saunders entertained the audi- 

ence with solos, which were much appreciated. 

The program for the evening consisted of illustrated lectures, the 

first of which was given by Mr. Crosby, of Washington, D. C., a 

Synopsis of which is as follows: 

NATURE STUDY AND AGRICULTURE IN THE PUBLIC 

SCHOOL. 

By MR. D. J. Crossy, Office of Hxperiment Station, U. S. Department of Agriculture, Washington, D. C. 

(Mr. Crosby illustrated his lecture by stereopticon slides. Owing 

to the fact that Mr. Crosby spoke without manuscript, and that the 

room was so darkened as to prevent our official stenographer from 

taking notes, only a general outline of the lecture can be given in 

this connection.) 

The speaker began by reviewing very briefly the American system 

of agricultural education, showing the progress that has been made 

in recent years toward the development of instruction in agriculture 

in the secondary and elementary schools. This progress has been 
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accomplished through the united efforts of officers of the United 

States Department of Agriculture, the Agricultural Colleges and 

Experiment Stations, State Superintendents of Public Instruction, 

county superintendents of schools and others engaged in educa- 

tional work. 

The work in school gardening at the State Normal School at Hy- 

annis, Mass., was described and illustrated for the purpose of show- 

ing how such work can be profitably correlated with letter-writing, 

composition, arithmetic, business training and social training. Sim- 

ilar work in the Normal School at Washington, D. C., with which 

the United States Department of Agriculture is co-operating, was 

described for the purpose of showing methods of training teachers 

for gardening. The young women in the senior and junior classes 

of the Normal School are required to learn by precept and practice 

some of the details of propagating and growing plants in the potting 

room and greenhouses of the Depariment, and to apply this infor- 

mation in caring for gardens at their homes. These gardens are 

inspected and photographed by the instructor in charge of this 

work. The young women also participate in directing school garden 

work in the grounds of the United States Department of Agricul- 

ture, where boys from adjacent schools have vegetable plots, and 

in the improvement of school grounds in different parts of the city. 

Some of the school grounds in Rochester, N. Y., were shown for 

the purpose of illustrating what children are doing with little or 

no financial aid for the beautification of school grounds and the ad- 

jacent streets. In the vicinity of one school, a mile of shade trees 

and lawn between the curb and the sidewalk have been planted and 

cared for by the pupils. 

The efforts to introduce agriculture into the elementary schools 

of the country were briefly reviewed, attention being called to state 

adoption of text-books in North Carolina, Alabama, Florida and 

Georgia, and county adoption in Virginia and Maryland. Mention 

was also made of outline courses in agriculture prepared for the 

teachers in Illinois, Indiana and Missouri, and of clubs of boys and 

girls which have been organized in Ohio, Illinois, Iewa and Texas, 

to conduct simple agricultural experiments. 

It was argued that before much can be done toward the successful 

introduction of nature study and agriculture into the rural schools, 

teachers must be given better training for this work and the schools 

~ themselves must be improved. Considerable attention is now being 

given to courses for teachers in the agricultural colleges and normal 

schools of Missouri, Michigan, Massachusetts, Illinois, New York and 

North Carolina. The improvement of schools could be brought 

about by increasing their revenues so that teachers could be better 

paid and retained for a number of years, and by abandoning smal} 
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districts and establishing centralized schools with modern school 

buildings and a number of teachers. In such schools it would be 

feasible to employ a teacher of science who would be capable of 

giving instruction in the elements of agriculture. 

Whatever else is done, the pupils of the rural schools should be 

familiar with the publications of their own experiment stations and 

of the United States Department of Agriculture, so that they may 

be in a position to secure the information they need regarding any 

agricultural problem they have to solve. 

One of the great drawbacks to progress in the improvement of 

schools, and the introduction of agricultural teaching in them is 

the conservatism of the rural people themselves. An effort should 

be made on the part of the agricultural colleges and other educa- 

tional institutions, to arouse these people to the necessity of im- 

proving the educational facilities of their children in order that a 

general upward trend may be given to country life. 

OUR INSECT FRIENDS. 

By PROF. H. A. SURFACE, Economic Zoologist, Harrisburg, Pa. 

(This address was illustrated with fifty lantern slides, and, of 

course, the great value of the lecture consisted in points shown by 

the illustrations.) 

Insects have played an important part in the economy of man, 

not only in giving wearing apparel and employment to thousands 

of persons, as does the silk industry, and most valuable food as 

well as employment, as the bee industry; but minor employments 

of which we have but little knowledge engage many persons. 

Among these is the gathering of cochineal, which is a scale insect 

used for coloring cake, candy, etc., which must not be poisoned. 

Among the insects that are used as food for man in different 

parts of the world are beetles and their grubs, especially by uncivil- 

ized and semi-civilized men; fly larvae, which we have seen dried and 

powdered, and eaten extensively by the American Indians, especi- 

ally in the Yosemite Valley, and grasshoppers, or locusts, which are 

gathered and dried for food by the American Indians, especially 

during a time of scarcity. It was doubtless the grasshopper, in- 

stead of the Cicada, which was used as food and called the locust, 

as is mentioned in the Scriptures. 

Insects are also used for ornamental purposes, as some South 

American tribes make clothing of the bright wing-covers of certain 
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beetles. They are used for medicine, as the blister beetle or Span- 

ish fly, from which is obtained the tincture of cantharides. They 

are also effective in preventing disease, as the dragon fly, which cap- 

tures and kills mosquitoes, and thus prevents the spread of ma- 

laria, which is carried by the latter insects. 

Insects produce food directly, as does the honey-bee, and indi- 

rectly by fertilizing flowers of various kinds, as do the bees, wasps, 

flies, butterflies, moths, beetles, etc. They also produce food in an 

indirect way (2) by becoming the food of fishes, frogs, edible fowls 

ete., and especially by fertilizing our fruits. 

The chief way in which insects are beneficial is by preventing the 

loss of the property of men, and this they do mostly by preying upon 

destructive insects. Among those that are predaceous are the 

mantis, assassin-bug and many other true bugs (Hemiptera); lace- 

wing fly, ant-lion, various beetles, especially the lady-beetles and 

ground beetles or caterpillar hunters, robber flies, certain wasps, 

hornets and others. These insects should be recognized and pro- 

tected whenever possible because they aid in suppressing the out- 

breaks of those species that are most injurious. The best way 

to learn to know them is to see the specimens themselves. Submit 

material to entomologists for identification and obtain informa- 

tion concerning the same. All questions upon such subjects will 

be answered cheerfully and freely by the speaker. 

Among the most beneficial of insects are those that are called 

parasitic. The predaceous insects might be called external para- 

sites, while those to which we refer at present are called internal 

parasites. Among these are various kinds of flies, such as the 

tachina fly, minute wasp-like insects such as the Braconids, and 

larger wasp-like insects like the Ichneumon flies. These have been 

so beneficial at certain times when there were severe outbreaks of 

injurious insects, that they were almost the sole factors in sup- 

pressing such outbreaks. Three years ago, when the stinking 

squash bug destroyed nearly all the squash, cucumbers and musk- 

melons in certain parts of this State, we were asked if these pests 

would be present another year. In attempting to answer this quest- 

tion, we examined many of the bugs in the fall and found, practically, 

all of them attacked by internal parasites, chiefly the tachina fly. 

It is needless to say that the parasites did their work so well that in 

accordance with our prediction the squash bugs did not appear the 

next year in destructive numbers, nor even the second year. 

It is not infrequent that entomologists, in keeping cocoons of moths 

or chrysalids of butterflies over winter from which to obtain fine 

specimens in the spring, find that instead of gorgeously colored 

Lepidopterous insects emerging from their cages, they have small 

brown wasp-like insects which have lived as parasites in the speci- 

mens which they desired to obtain. These are Ichneumon flies, and 
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the part that these and other internal and external parasites play in 

Nature is so important that the earth would become uninhabitable 

for mankind in less than ten years time were it not for their pres- 

ence. Fortunately, birds, which are also valuable allies of the 

farmer, do not prey to any great extent upon the beneficial insects. 

In this discussion, the insects which are scavengers in removing 

decaying organic material and other offensive substances should not 

be ignored. The burrying beetles, rove beetles, tumblebugs and 

fungus gnats have their important parts to play. 

While all farmers and fruit-growers should learn to recognize 

the beneficial insects, birds, ete., which aid them in suppressing 

their pests, it is unfortunate that very little can be done from a 

practical standpoint toward propagating these creatures. This is 

owing to the nature of their food. Only where it is abundant is it 

possible to propagate the parasites, and as soon as the food is re- 

duced in amount, the parasites become accordingly reduced in num- 

bers. 

The illustrations shown were all made by the speaker, mostly 

from specimens either in the Museum of the Pennsylvania State 

College or in the collection which he has made as Economic Zoolo- 

gist, at Harrisburg. 

In conclusion, he said that while this was a subject dealing with 

small things, it at least would help us to see some of the great 

results of these in Nature, and we should thus “Call not that mean 

which a Father’s hand hath made.” 

Court House, Bellefonte, Pa., Friday Morning, Oct. 14, 1904. 

Mr. Matthew Rodgers, Chairman. 

The CHAIRMAN: The first thing upon the program this morn- 

ing will be a paper by Prof. Franklin Menges, entitled, “Methods of 

Cultivating Hay and Leguminous Crops.”* 

The CHAIRMAN: We find the next subject on the program is 

“Ege Production,” by Mr. J. T. Campbell. 

The following paper was then read by Mr. Campbell: 

EGG PRODUCTION. 

By MR. J.T. CAMPBELL, Hartstown, Pa. 

In order to achieve permanent success in any branch of agricul- 

ture, the heart, head and hand must be united in the work. No 

“Tae very valuable paper read by Prof. Menges, was not furnished for this bulletin. 
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branch of agriculture depends more upon the little things for suc- 

cess than does poultry keeping. Three primary factors need to be 

considered in the profitable production of eggs—breeding, housing, 

feeding—any one of which, if neglected or slighted, will tend to 

make the business unprofitable. 

The breeding of poultry to increase the egg yield has now reached 

a point where there is little excuse for wasting time and energy 

upon mongrels or unlikely breeds. By the expenditure of a few 

dollars we are able to command stock that has been bred in line 

for many years, with the principal object of increasing the laying 

qualities. Then, by coatinuing to breed within the strain, even 

the inexperienced amateur may hope for good results and the per- 

plexing problems of breeding will, in a measure, be solved. 

Only the lively, hustling, get-up-early, stay-up-late-hen is the 

really profitable hen. The profit from many a farmer’s flock is con- 

sumed by a lot of antiquated hens and surplus roosters. The hens 

should be housed as cheaply as comfort and convenience will permit. 

Houses built of rough lumber and covered all over with roofing felt 

are serviceable, comfortable and economical. We are able to erect 

very satisfactory houses at a cost of forty to fifty cents per hen 

capacity. We can build them for less than half this sum, if we 

take our own timber from the woods. We have successfully solved 

the problem of eliminating the moisture from the buildings in 

winter by proper construction. Our experience with cotton cloth 

in place of glass is very favorable to the farmer. Simplicity is the 

first law of poultry house construction. We have no use for elabo- 

rately planned partitions, ventilations, alleyways, etc. We tried 

these things in our early experience, and they and a lot more ortho- 

dox poultry rot, which cost us dearly, were long ago consigned to 

the junk and garbage heaps. 

The questions most often asked the successful poultryman, and 

perhaps the one hardest to answer satisfactorily to the hearer, are 

with regard to feeding. Successful feeding for eggs must, to a 

great degree, be worked out by individual experiment. Local condi- 

tions largely control the problem. To my knowledge, there is no 

best feed or method of feeding definite enough to be adopted with- 

out limitation; yet there are certain fairly well-defined principles 

followed by successful poultrymen generally. Two important fac- 

tors are digestibility and palatability. Only what a hen consumes, 

in excess of what is needed to maintain her system, can be converted 

into eggs. Skill in feeding consists chiefly in inducing the hens to 

consume large quantities of proper food, without clogging the 

appetite. Herein is greatest success, but this can be learned only 

by actual experience. The narrow ration is most profitable. At 

the West Virginia Experiment Station, in a seven months’ feeding 

21 
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experiment with the Asiatic, American and Mediterranean classes, a 

pen of Leghorns receiving a ration with nutritive ratio of one to 

five, gave a profit of $33.88 over a similar pen fed a ration of one 

to eleven. The cost of producing a dozen eggs with the narrow . 

ration was 5.4 cents, and with the wide ration 10 cents. The aver- 

age weight of 100 eggs from the narrow ration pen was 12.08 

pounds, and from the wide ration 11.94 pounds. Dividing the period 

of this experiment, the pen receiving the narrow ration gained 51 

pounds, while the fowls receiving the wide ration lost 40 pounds, a 

total of 91 pounds in favor of the narrow ration. 

Corn is the most highly digestible of the grain feeds, aaa is gener- 

ally the cheapest. Besides, it is exceeding palatable. It, therefore, 

forms the basis of our ration. The peculiar effect of a corn diet 

upon the egg yield leads many thoughtless and short-sighted people 

astray, and even some of the scientific men have been deceived 

thereby. Milk causes the fowls to consume more feed, hence, has 

both a direct and an indirect feeding value. This is very well 

proven by recent experiments at the Indiana Experiment Station, 

particularly with regard to growing chickens. In our own experi- 

ence, when the milk was taken away, the egg yield was decreased 

far out of proportion to the food value of the milk. At prevailing 

prices, animal or beef meat is one of the cheapest poultry foods, 

and we find it profitable to feed it quite liberally. It is part of 

economy and convenience to feed a mash throughout the year. The 

by-product feeding stuffs are cheaper than whole grains. They also 

help to get the desired narrow ration. A mash often renders un- 

palatable foods palatable. The mash is fed in the evening to give 

the hens increased appetite; to secure exercise of the hens in the 

morning, and on account of convenience; theoretically, a ration 

composed of 125 pounds of corn, 100 pounds of corn meal, 50 pounds 

of animal meal and 50 pounds of alfalfa meal would be a first-class 

egg ration. It would be highly digestible, palatable and contains 

food in three forms. Probably, on the average farm, there would be 

serious objection to such a ration. We have been able to get the 

greatest profit by feeding a highly concentrated ration, approach- 

ing closely the danger line. Not all hens will stand this high feed- 

ing, but the loss sustained from the few that succumb is more than 

made up by the increased egg yield. Feed highly, market the hens 

at an early age and replace with others. 

The teeth of a cow or other farm animal are important factors 

in determining profit. Sharp grit is the hen’s teeth. Hens without 

sharp grit allow a sufficient portion of their food to pass undigested 

to greatly reduce the profit. We have little use for condimental 

and patent foods. While these foods may possess some value, their 
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cost is many times greater than their real value. We prefer to 

compound our own feeding stuff and save money thereby. 

The loose condition of the bowels, resulting from high feeding, can 

be corrected by the use of charcoal. Charred corn is ideal. Make 

it black. This applies with special force in winter feeding. 

Whether it pays to feed for winter eggs is a debatable question. 

While we have had success along this line, we question whether it 

is,.on the whole, profitable or advisable to follow up the work. 

We find more clear gain at 15 to 18 cents during warmer months 

than at double these prices during the winter season. Hens forced 

during the winter will lay less eggs during the warm season. 

To produce winter eggs, the hens must have warm quarters and 

plenty of room. These things, together with the costly feeds and 

the ceaseless round of labor, tend to make the profit from winter 

eges small, especially with large flocks. Recent experiments oat 

some of the stations confirm these opinions. Our present method 

is to select, at the approach of winter, a few of the more promising 

birds as winter layers, giving them the best of attention, while 

the remainder are carried through the cold weather as cheaply 

as it is consistent with their comfort and health, having them in con- 

dition to be forced to their fullest capacity during the warm season. 

The winter care, if eggs are the object, should approach, as nearly as 

possible, summer conditions. Much more feed is required to main- 

tain the hens during cold weather, and it is often difficult to induce 

the hens to consume enough extra feed to produce eggs. Variety 

is essential. Plenty of animal meal or beef scraps, various by- 

product feeding stuffs, corn, wheat, oats, especially cooked wheat 

and oats, green vegetables (table beets are best), warm water or 

milk, grit for fowls and keepers, some exercise, a lot of “gumption,” 

all used in combination with patient effort, brings eggs in winter. 

We have conducted some experiments in forcing an early moult, 

and conclude the practice is unprofitable. While we succeeded in 

moulting the hens at the time desired, the hens thus treated laid 

no more eggs than those untreated, and we lost the eggs the treated 

hens would have laid during August and September. Plenty of 

oyster shells, where the hens have access to them, insure good shells 

on the eggs. 

Getting the best prices for the eggs produced is another part of 

the subject. 

The CHAIRMAN: The next thing in order on the program is by 

Mr. R. D. Barclay, on “Bee-Keeping.” 

The following synopsis was presented: 
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LBEE-KEEPING. 

By Mn. R. D. BARCLAY, State College, Pa. 

The importance of the bee-keeping industry is little realized. 

There are in Pennsylvania to-day nearly 29,000 farms reporting 

bees. There are over 160,000 colonies of bees in the State. The 

total value of these bees is over $500,000, and the honey produced by 

them in 1899 was worth $300,000. The average number of pourds 

of honey produced per colony in Pennsylvania is only 15.6. It is 

possible, with improved methods of handling, to increase this aver- 

age to 30; but this increase cannot be made so long as the present 

ignorance in regard to bees continues. When this average is raised, 

the value of both bees themselves and their produce will be in- 

creased. The value of every colony of bees in this State would then 

be nearer $5.00 than about $3.00, as it is to-day. The honey pro- 

duced, because produced in a more attractive form, will be worth 

much more per pound. The industry is capable of wonderful de- 

velopment, but with the present state of knowledge no improve- 

ment can be effected. 3 

Improved methods of operation must replace those at present in 

vogue. Improved bees must replace those now occupying the hives 

to be found about the farms. The present black, or German bee, 

must be supplanted by better races. The Italian bee is the im- 

proved bee of this country now. The black bees are ugly to handle, 

because they will not stay on their combs while these are being 

examined. They are also much more inclined to sting than the 

Italian. The Italian bee seems much more able to resist the sev- 

eral diseases which trouble the honey-bee. I have here a small 

colony of the nicest Italian bees I have seen. These bees came 

from Mr. E. L. Pratt, of Swarthmore, Delaware county, and you 

will see that they are very gentle and cling to their comb much 

better than the common black bee. Mr. Pratt is the most promi- 

nent queen breeder in this State. (Showed bees on comb, with 

queen.) 

As most of you are likely aware, there are three different kinds 

of bees in a hive—the queen, the drones and the workers. The 

queen is a perfectly developed female and lays all the eggs which 
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produce the bees. She is capable of laying two kinds of eggs, fer- 

tile and unfertile, the first producing workers, or queens, and the 

second drones. This production of drones from unfertilized eggs 

is one of the most interesting phases of the economy of the bee. 

The queen develops from a fertile egg, in a length-wise-shaped cell. 

The development of her sexual organs is due to special feeding she 

receives while in the larval state. The drone is the male bee. 

Queens mate with the drone once for life. The copulation takes 

place in the air while both insects are on the wing. The drone’s 

reproductive organs remain in the queen and the drone expires im- 

mediately after the mating. There are many more drones about 

than ever mate with queens, and these surplus drones are driven 

from the hives by the workers when the need for them is no longer 

felt and when the honey supply begins to decline. 

The worker bees are undeveloped females and they attend to 

all the duties of the hive. For the first sixteen days after they 

hatch they do inside work exclusively. After that time they be- 

come field bees and carry honey, pollen and propolis from the field. 

The bee-hives in use to-day are most of them relics of a former 

generation. Many bees are still in box-hives. If they are in mov- 

able comb-hives the pattern has long since ceased to be used by the 

best bee-keepers. The modern bee-hive allows every comb to be 

moved about and the relative positions of the combs changed. The 

manufacturers of bee-keepers’ supplies are inclined to devise a great 

many useless little parts for hives which are always in the road, or 

lost, and have to be stored when not in use. It is not these I recom- 

mend, but simplicity in hive construction and at the same time hives 

capable of examination without unnecessarily disturbing the bees. 

Hives should be capable of almost unlimited expansion or contrac- 

tion. Contraction is allowed by the movable comb and expansion is 

possible when every hive can be placed above or below any other— 

with hive bodies which can be tiered up. 

Many men to-day try to handle bees without the necessary precau. 

tion taken even by the best bee-keepers and then think bees are a 

bother to handle and do nothing but sting. A good bellows-smoker 

is a necessity if bees are to be handled with any comfort. Such 

an instrument consists of a bellows attached to a fire pot. The 

bellows forces air through the fire pot and blows the smoke out the 

top. A smoker can be bought for from seventy-five cents to a dollar 

and is worth it. The hooks which come attached to smokers are 

very much in the way and hook into one’s flesh as often as into any- 

thing and had better be left off. The smoker can be held by the 

bellows between the knees, where it is always ready and convenient 

when wanted. 

The greatest menace to the bee-keeping industry to-day is disease. 
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Bees are subject to several diseases. The one which is doing its 

deadly work in this State to-day is foul brood. Perhaps black 

brood is also here. This is merely a malignant form of foul brood, 

and is caused by the same germ. Foul brood will be found in many 

places in this State, where few think it exist, and it is spreading. 

Its chief manner of dissemination is through the honey. The other 

diseases of bees are pickled brood and paralysis. Neither of these 

are very dangerous and their occurrence is local. The first men- 

tioned diseases spread like wild-fire. Black brood, in New York 

State, has wiped out, within the past few years, a very large percent- 

age of the bees. That state now has competent State Inspectors, 

and the disease is under control. Wisconsin, Michigan, California 

and other states are fighting foul brood with state aid. That is 

what is needed in this State. The methods of combating the dis- 

ease are well tried and entirely successful. This State must check 

this disease if bee-keeping is ever to be successful throughout the 

State. Disease is to bee-keeping what the San José Scaie is to hor- 

ticulture. 

To conclude, then, the essentials for the advancement of apicul- 

ture in this State are education, improved bees, more convenient 

and adaptable hives, and, greatest of all, suppression of disease. 

ROUND TABLE—SECTION B. 

(CONDUCTED BY MR. BARCLAY.) 

A Member: How long after the first swarm does the second 

swarm come out? 

MR. BARCLAY: Eight days, as a general rule. 

MR. BIRD: I would like to ask in regard to introducing a new 

queen into the hive, what course do you take to protect that queen 

with the hive full of black bees? 

MR. BARCLAY: First, be very careful that there are no queens 

in the hive, then introduce the cage, which consists either of the 

cage in which the bee was sent through the mail, or a similar cage 

into which the queen is transferred, preferably removing all attend- 

ant bees that have come with the queen in the mail; then, if there 

is candy at the end of that cage, allow the bees access to the out- ~ 

side of the cage by tearing off the wrappings which you will likely 

find over them. The bees, in four or five days, will get acquainted 

with that queen. Or tobacco smoke is recommended; blow it into the 

hive; blow it right on to the queen and turn her right down between 

her friends. Be sure the old queen is out of there. You will have 

no success unless she is. 
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MR. LIGHTY: I would like to ask Mr. Barclay if the German 

brown bee is identical with the black bee which he so heartily con- 

demned. 

MR. BARCLAY: Yes, the brown German bee is the same thing. 

MR. BRODHEAD: I would like to ask Mr. Barclay if there is 

much foul brood in the State of Pennsylvania? 

MR. BARCLAY: Iam very much afraid there is. 

QUESTION: “Compared with other states, do you think there is?” 

MR. BARCLAY: Perhaps not more in percentage, perhaps more 

than there is in New York State, where they have good legislation. 

PROF. SURFACE: I want to say on that point that it is preva- 

lent in many hives and colonies throughout our State, and the 

keepers do not know of its presence, and they never will know of 

its presence until experts are sent out, as in New York State. It 

is for the interest of bee-keepers to have a man sent out over the 

State to wake up the bee-keepers and to get legislation to help 

wipe out the disease in our State. If we are going to have honey 

or fruit we must do this. 

MR. BRODHEAD: I will state that I lost sixty-five stacks of 

bees, and lost them by foul brood. 

MR. NELSON: Speaking of the fertilization of the queen, and 

the time for laying afterwards, don’t you find that the fertilization 

acts much sooner than was stated? It is my experience that young 

queen bees invariably lay on the tenth day, and that means fertiliza- 

tion on the third day; I have found it so in about 75 per cent. of 

observations to be the case. z 

MR. BARCLAY: Did I understand you to say that from the 

tenth day of their hatching they begin to lay? 

MR. NELSON: Yes. 

MR. BARCLAY: I have talked about that subject with Mr. 

Swarthmore, who is a queen-breeder, and is right there to see what 

is doing every day, and it is his idea that they fly out from the 

fourth to the sixth day, ordinarily. 

The Chairman suggested that ‘as Prof. Menges was obliged to 

leave soon, it would be desirable to ask him any questions applying 

to his subject, so that he might have an opportunity to answer them 

before leaving. 
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ROUND TABLE, 

(CONDUCTED BY PROF. MENGES.) e 

MR. HOWDEN: How can we plough under grass so thick that a 

mower will not cut it? 

PROF. MENGES: I expect that the gentleman I referred to, 

Mr. I. B. Smith, might answer that better than I can. That is the 

second crop of grass that he raised on the land that I am talking 

about, and the turf had not been hardened so much, and the roots 

were not so long and strong that it could not be easily plowed down. 

If that turf had been six or seven years old, I think it would have 

been quite a job, but Mr. Smith succeeded very well in plowing it 

down. 

MR. STOUT: I would like to inquire if the same inoculation 

you spoke about in your paper that will start alfalfa to grow in a 

field—do you plow that under with the same bacteria? 

PROF. MENGES: Yes. 

A Member: Would you sow alfalfa in the spring? 

PROF. MENGES: Yes, I would be willing to sow alfalfa in the 

spring, in the month of May. 

A Member: On low ground, where common clover does not 

thrive, what would you use in the way of seed in starting a perma- 

nent meadow? 

PROF. MENGES: I did not read that part of my paper; I would 

advise either to sow the white clover—use the white clover and the 

alsike clover. I would not use the red clover in a meadow. And, 

another thing, I would underdrain a meadow of that sort. 

QUESTION: “Have you any knowledge of the so-called ‘Irish timo- 

thy,’ and would you advise it as a permanent pasture?” 

PROF. MENGES: Ido not know it by that name; if there is any 

one here that can tell me any other name for it, I might be able 

to tell you something about it. 

I have a question here: “What is the price of alfalfa meal and 

where can it be obtained?” I don’t know; that question, I think, is 

for Mr. Campbell. 

QUESTION: “How many seeds per foot square would the one-haif 

bushel of timothy seed give, and would it be policy to have one- 

fourth of this number of plants?” 

PROF. MENGES: I don’t know how many seeds that would be; 

I have that in my paper, but I think I skipped it, I don’t re- 

member; but I tell you the trouble with the farmer is 
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--[ am answering this in a general way—we don’t sow seed enough; 

that is the trouble. 

I have had a lot of experience along that line; I have seen Mr. 

Haldeman’s grass field, and he sowed thirty pounds of mixed seed; 

that I gave you this morning, and I tell you now that that land was 

well-nigh covered with seed, and the grass is so thick on the ground 

you can’t see through it, and that man made four tons of hay this 

summer from an acre. 

Another thing about this matter is, that we do not test our seeds; 

every seed that the farmer sows ought to be tested; I don’t care 

whether it is corn or oats or rye or what it is, it ought to be tested. 

I have this question: “Does not the time that wheat is sown in 

the fall have much to do with the catch of timothy?” 

I will say in answer to that that the trouble is that the wheat 

takes possession of the ground and the timothy has no other place 

to grow; and another trouble is it is often covered too thick and 

can’t come up. 

MR. HUTCHISON: How does it come that you can raise three 

tons of hay to the acre under that condition? 

PROF. MENGES: We very seldom do it. 

MR. HALLOWELL: I want to say that we have never lost a 

crop of timothy in seeding previous to the first of October, making 

hay raising one of our staples. 

PROF. MENGES: What county? 

MR. HALLOWELL: Bucks ccunty. 

PROF. MENGES: I come from the eastern part of the State, 

from the York Valley, and I must say that we have had only about 

one-third and one-half crops year after year, and whenever the 

method that I advocated here this morning has been adopted, it 

has been successful, invariably. I know of a man who has intro- 

duced this method of grass raising on a farm, that I regard as one 

of the poorest, on red shale land. He sowed forty acres to it 

and last summer when we didn’t have very much grass to begin 

with, that man on that thin soil had a stand of a ton and a half 

and two tons to the acre. The soil is poor; it is not rich. 

MR. HERR: I live within eighteen miles of this place (Mr. 

Emig’s) and I will state that I can’t get little enough seed on; the 

timothy seed is not covered at all. You can go through that field 

and see any amount of timothy growing there. 

21—7—1904 
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QUESTION: “Has not alfalfa been grown successfully for years on 

river bottom land that is subjected to annual overflow, extending 

over several days?” : 

PROF. MENGES: Not successfully. 

QUESTION: “Do not horsemen prefer hay from timothy cut late?” 

PROF. MENGES: Not if they know their business. 

MR. RAYMOND: A friend here indicates that in his practice he 

found that the cattle did not eat the dry red-top that you indicated 

as growing, and usually on low-bottom land. 

PROF. MENGES: I don’t advocate using dry red-top. 

MR. SEEDS: There is one thing I would like to ask. If you had 

a field that you wanted to get into grass for pasture, would you 

plow it without putting it to rye or wheat or anything else? 

PROF. MENGES: I would, yes. 

MR. HUTCHISON: In a meadow clearing? 

PROF. MENGES: Yes. 

QUESTION: “Is it not a fact that the great majority of the best 

-timothy meadows in this country, yielding two tons of hay per acre, 

are gotten by sowing the seed with wheat or rye?” 

PROF. MENGES: Probably that is the case now, but I do not 

think it is the best way; at any rate, in all the experience that I 

have had and the observations that I have had, I have found the 

other way vastly better. 

MR. WYCKOFF: Would you recommend the inoculation of soil 

to be sown with alfalfa by growing soil from a growing alfalfa field? | 

PROF. MENGES: Yes; I would. 

QUESTION: “About how much soil would you recommend to be 

sown from the already growing alfalfa field?” 

PROF. MENGES: That would depend upon the distance I would 

have to bring it. 

QUESTION: “What is the least you think would be advisable?” 

PROF. MENGES: Well, I don’t know; I would not like to say 

that a bushel would be enough, but if I were doing it I would do it 

in this way: I would take, say, a hogshead or barrel of soil and I 

would soak it in water, and would draw the water off clear and 

I would soak my seed in the water for the purpose of inoculating 



No. 7. DEPARTMENT OF AGRICULTURE. 323 

the seed with the bacteria, and then, just as soon as possible, l 

would spread the seed out on the barn floor and I would get it dry 

as quickly as I could and sow it at once; that is the way I would 

do it. 

MR. PHILIPS: Personally, I have little knowledge of alfalfa; 

but it is an important question in the institutes all over the State. 

Prof. Cooke is not present or I would let him talk. He has been 

eight years—I think that is the number—as the Director of the 

Experiment Station in Colorado, where they are exceedingly proud 

of and familiar with alfalfa culture. All Pennsylvania is trying 

it. The Professor, in his paper this morning, did not recommend 

the sowing of alfalfa upon meadow-land or upon any land where 

water would stand forty-eight hours at any time of the year. Now, 

wouldn’t you rather preach the doctrine as Prof. Cooke does, and 

say that on no land that is sufficiently well-drained, that water will 

not stand upon it for ten days at anytime of the year is not adapted 

to the growing of alfalfa. 

PROF. MENGES: I didn’t read that part of my paper. 

QUESTION: “Will alfalfa grow successfully upon any land high 

or low, where water will stand within three feet of the top of the 

ground; in other words, will alfalfa thrive with wet feet?” 

PROF. MENGES: No; that is right; that is all right. 

QUESTION: “What will you do with the now almost universal 

plantain in our meadows?” 

PROF. MENGES: If you have enough grass there the plantain 

will not get there—you keep the grass there and the plantain will 

not grow. 

MR. HOWDEN: That is one thing I can’t agree upon. I have 

got a meadow just as thick as it can be, and the plantain is 

coming in. 

PROF. MENGES: I referred to a meadow this morning with 

which I am acquainted ever since I know anything, and I know there 

is only one spot in that meadow where plantain grows, and that is 

a little place right along the road that is very seldom plowed. I 

haven’t see any other place. 

MR. McHENRY: If that will eradicate the plantain, why do they 

have it growing up there on the college ground? I saw the seeds 

growing that length (indicating) yesterday. 



324 ANNUAL REPORT, OF THE Off. Doc. 

PROF. MENGES: I don’t know; you had better ask the college 

men why they have it growing. 

MR. McHENRY: Would it be in order to make a motion in re- 

gard to our afternoon meeting at this time? If it is in order, I 

will move that we meet at half-past one instead of half-past two. 

Motion was seconded and agreed to. 

ROUND TABLE—SECTION A. 

(CONDUCTED BY MR. CAMPBELL.) 

MR. SCHWARZ: I want to ask Mr. Campbell whether beets are 

to be fed raw or cooked, or how? 

MR. CAMPBELL: Feed them raw. Cut them in two, with a 

hatchet, and stick them against the side of the wall; the hens will 

do the rest. 

QUESTION: “What is the price of alfalfa meal and where can it 

be obtained?” 

MR. CAMPBELL: That is a new food product. I know of no 

place at this time this side of Chicago where it can be obtained. No 

doubt, before spring, all the wholesale feed stores iw the cities will 

be handling it. What I have came from Omaha, Neb., but the ex- 

cessive freight charges are against getting it there. In carloads, 

it will cost about seventy cents per hundred pounds; in hundred- 

pound lots, one dollar per hundred pounds. As soon as we can get 

it from the wholesale feed stores—nearby stores—why, we can 

afford to feed it. It is made from alfalfa, grown by irrigation, and 

lots of it is just as fine as flour. It analyzed from 28 to 24 per cent. 

of digestible protein at the Nebraska Experiment Station. The 

manufacturers of this meal guarantee it to contain 14 per cent. of 

digestible protein. 

MR. WALLACE: I would like to ask whether a warm mash fed 

in the morning is better than a mash fed at night? 

MR. CAMPBELL: I want to feed the mash in the evening, be- 

cause the hens digest it more quickly and come off the nest in the 

morning with a better appetite. 

MR. SCHWARZ: I would like to ask whether that price for 

alfalfa meal is not excessive, and, if so, why is not our home-grown 

clover seed chopped up just as good? 

MR. CAMPBELL: Because it has not got the feeding value and 

we cannot manipulate it in the mash as we can this material. 
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PROF. WATTS: A few years ago I conducted an egg test, one 

upon a single-comb Brown Leghorn and another upon a single-comb 

White Leghorn. The single-comb Brown Leghorn so far excelled 

the White Leghorn in laying that I have since disposed of all my 

White Leghorns. I would like to ask what is known concerning the 

variability of different strains of the same breed? 

MR. CAMPBELL: That is a big question. It would take the 

whole half-hour to discuss that question. We cannot, as farmers— 

and I am treating this from a farmer’s standpoint—we cannot 

undertake to determine this. The only thing a man can do to-day 

is to study and profit by what the other fellows have already done. 

We have strains—single strains of White Leghorns bred in a con- 

tinuous line for thirty years. It is just like breeding for the dairy 

cow. We must start right in where the other fellow is leaving 

them or where he is, and then continue to breed this old strain. 

As soon as you begin crossing strains you get left. Stay within the 

strain; when you get a laying strain, stay within that strain. A 

stock-breeder will know what I mean by that. 

MR. HOOVER: Isn’t it a fact that hens, as a rule, are a good 

deal more productive by using warm food during the winter, and a 

good proportion of that food, animal fats? Is it not quite a help to 

them to produce eggs? 

MR. CAMPBELL: Yes, it is. I want to say first, that perhaps 

i did not answer Prof. Watt’s question satisfactorily. There is no 

reason why the Brown Leghorn should not be as good as the White 

Leghorn, but she is not; the reason is, she has not been bred to that 

fine point of egg-laying. 

There is a man down here at Leona who holds the world’s record 

on pure Plymouth Rocks. I can’t give his name now, but I can 

find it. He has got that by years of breeding within that strain 

and keeping what he wants in view all the time. 

A Member: What do you regard as the cheapest and most satis- 

factory feed? 

MR. CAMPBELL: The animal meal is the cheapest feed to-day 

that is on the market, when we take the digestible nutriment that 

it contains into consideration. If you will refer to Bulletins Nos. 

81 to 85 from the Experiment Station at Morgantown, West Vir- 

ginia, you will find some valuable information on this point. 
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ROUND TABLE ON BEE-KEEPING, RESUMED. 

MR. BARCLAY: The first question is, “Do you advise clipping 

the queen?” 

The way to answer that is, that it depends upon what you want to 

clip her for. If you expect to be present soon after the swarn re- 

turns, which is the result when the queen is clipped, I believe clip- 

ping is the best thing; but if you want to hive your swarms and do 

not want to have them come back, do not clip. 

The next question is, “Whether a drone hatched from a fertile 

worker egg is capable of fertilizing the queen?” 

Well, that question is asked from a misunderstanding, I think. 

A drone hatches from an unfertilized egg, from which all drones 

must come, whether the egg is laid by a virgin queen or a fertile 

queen, or a worker, which I have not discussed, that drone is con- 

sidered to be as capable of fertilizing a queen as any other drone. 

QUESTION: “Isn’t it a fact that the workers put the egg into the 

queen’s cell cup?” 

MR. BARCLAY: I think not. It may be in some cases, but, as a 

rule, in what are known as free constructed cells, cups made for 

forming the superstructure, the queen lays directly in the cell cup. 

QUESTION: “Can ee or any one actually see the queen lay in 

the queen’s cell?” 

MR. BARCLAY: I think so. 

QUESTION: “Where do the bees collect wax?” 

MR. BARCLAY: Bees do not collect wax; wax is a product pure 

and simple of the honey-bee. The wax is secreted in glands on the 

inside of the abdomen of the worker and comes out between the 

scales of the abdomen as little light scales. The bees, when they 

are making wax, consume a quantity of honey that is lying in along 

—clinging together by the feet, and in that way the wax in a few 

hours will begin to ooze out, as it were, between the scales of the 

abdomen and then is removed by the feet and manipulated by the 

mandibles of the bee. 

PROF. SURFACE: How many pounds of honey to one al of 

wax? 

MR. BARCLAY: It seems that bees during certain conditions 

can manufacture wax much cheaper than at other times. By experi- 

ment, we can’t say any more definitely than from ten to twenty 

pounds; ten to seventeen, perhaps, we had better say. 
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PROF. SURFACE: Of honey to one pound of wax? 

MR. BARCLAY: Yes; the comb often has other uses besides 

the use of wax. 

A Member: How are the women to use the smoker according to 

Barclay’s patent method? 

MR. BARCLAY: I hardly know how to answer that question 

unless they wear bloomers; they might have a hook in front of the 

dress; I don’t know whether that would be practicable. 

QUESTION: “Would a loose sting give any venom?” 

MR. BARCLAY: That depends very much on how old the sting 

is. The sting will, in time, dry up, so as to have no reflex nervous 

action in it; within a few hours it would probably sting. 

QUESTION: “Does the bee-keeper become immune to the effects 

of stings?” 

MR. BARCLAY: He becomes immune to the extent that there 

is no swelling for a few moments after the sting is received, but 

at the time the sting is received it hurts just as much, whether you 

have been stung for forty years as it does the first time, but the 

after-effects are not so severe. 

QUESTION: “Can you give us any information about bee-stings 

as a cure for rheumatism?” 

MR. BARCLAY: I never had rheumatism, but I had some testi- 

mony on that point only last Friday from a man who has been keep- 

ing bees for a long time who has been troubled with rheumatism. 

In his experience, bee-stings have not seemed to increase or to 

diminish the rheumatism any. 

QUESTION: “In what manner do you ascertain how the bees lay 

Six eges per minute?” 

MR. BARCLAY: Prof. Foltz says he has watched them lay at 
that rate for hours. 

QUESTION: “How many eggs will one queen lay, and how is this 

known?” 

MR. BARCLAY: As I have said, they will greatly increase from 

about the 15th of February on an average until, say, the 20th of 

June, then greatly decrease until about the 1st of October and that 

would probably make our average considerably less than 500 eggs 
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per day during that period, and it would vary, of course, with the 

length of her life. I am not enough of a mathematician to caleu- 

late that off-hand, but it can very easily be done. 

QUESTION: “How could you change bees from the black to the 

Italian?” 

MR. BARCLAY: By removing the black queen and the introduc: 

tion of the Italian queen. I hardly have time to discuss the matter 

of the introduction of the Italian queen. 

QUESTION: “Is the queen able to law drone eggs or worker eggs 

at will?” 

MR. BARCLAY: That is somewhat of a disputed question; it 

would seem funny if I answer that she is able to control the fertili- 

zation which results in controlling the sex of the egg or the pro- 

geny. Higher organized animals are not able to do it, but I think 

that it is generally accepted that the queen can control the fer- 

tilization of the egg which in time controls the sex. The queen will 

lay drone eggs in worker cells if she has no drone cells in which to 

lay them. 

Adjourned to 1.30 o’clock P. M. 

Bellefonte, Pa., Friday, 1.30 P. M., October 14, 1904. 

The session was called to order by Deputy Secretary Martin, 

who announced that Mr. Clark, not being well, Mr. Billings, of Erie, 

would act as Chairman. 

The CHAIRMAN: Gentlemen, a great many of us are certainly 

interested in the session this afternoon. The first topic on the 

program which we will take up is, “The County Chairman.” This 

discussion to be opened by the Hon. Jason Sexton. 

MR. SEXTON: Mr. Chairman and members of the Farmers’ In- 

stitutes from the different counties and the county chairmen and 

managers of Farmers’ Institutes, who our Deputy Secretary and 

Director of Institutes holds largely responsible for the success or 

failure of the institutes of the several counties, | am certain we 

shall be ready and willing to admit that without the right man in 

the right place managing the institutes in the separate counties, 

his work would be very much curtailed and even the Department 
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ef Agriculture could do but very little. We are all liable to make 

mistakes; it would be strange if we did not. 

This subject of the management of institutes in the separate coun- 

ties, in my opinion, ought to have been brought up when we had the 

greatest number of chairmen present; but as it was not taken up, 

and we have been continuing these sessions for several days already, 

ve can’t blame our people if they wanted to get off home, and I am 

going to make a very short matter of this, and then we will listen 

to the discussions of others afterwards. I supposed that, probably, 

the Director would want to publish what we had to say on these 

lines, and so I wrote out a few thoughts. 

Mr. Sexton then read the following paper: 

THE COUNTY CHAIRMAN. 

BY HON. JASON SEXTON, North Wales, Pa. 

That the success of our farmers’ institutes depends largely upon 

the work done and interest taken by the county chairmen, is ad- 
mitted by all institute workers, as well as by the farmers and gen- 

eral public who attend. The Department of Agriculture and the 

Director of Farmers’ Institutes may do all in their power to aid us 

in the separate counties by sending us competent lecturers and 

practical farmers to teach our people and give instruction in our 

separate lines of work on the farm (and no State sends out to its 

Farmers’ Institutes a more practical and better equipped set of 

men), yet I am convinced that their usefulness is often curtailed 

and the practical results at many institutes falls far short of what 

they should and would be, if the chairman of the board of managers 

was always the right man in the right place. I know these men 

who come to us as teachers are not slow to observe, as they reach 

the localities where the institutes are to be held, whether the 

men who have the institutes in charge, and are largely responsible 

for their success have taken the interest they should and prepared 

the way, not only to properly receive the speakers sent by the 

Director, but whether the farmers, large and small, with their 

families, have had notice of these meetings and been invited and 

22 
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urged to be present, ask questions and take part in the discussions, 

thus getting the whole neighborhood interested—men, women and 

children, and in this way bring them under the droppings of some 

agricultural knowledge, and new ideas that will set them think- 

ing as they return to the farm. 

As there are others to follow me on the question of local manage- 

ment, I will make this paper short. As I do so, you will pardon me 

as I make some personal allusions to my own experiences during the 

past twelve years in overseeing the work of the institutes in my 

county, which have ranked—if not first—among the first, as the 

records of the Department will show, in interest and attendance of 

any county in the State. For some years the work was left entirely 

for the member of the Board of Agriculture representing the county, 

with such help as he could enlist among the more progressive 

farmers of the localities where the institutes were to be held. But 

few, indeed, were the farmers in those early days of our institutes, 

even among our best farmers, that believed any good would come out 

of this new movement to teach “book farming,” as they seemed 

pleased to call the efforts that were being put forth by the Board of 

Agriculture to better the condition of the farming classes. 

Many good farmers stood aloof and turned a cold shoulder to 

every effort we were making to better the condition of the tillers 

of the soil; and if they attended our meetings at all, it seemed to be 

more for the purpose of criticising what was said and done rather 

than admit that there was anything for them to learn from discus- 

sions of the simple questions pertaining to the farm and farm life. 

But, thanks to persistent efforts of the old Board of Agriculture, 

and the now very efficient Department of Agriculture, those days 

and years have gone into history, and the men who then looked upon 

our work with suspicion and some contempt, fearing we might lead 

their sons astray into the wilds and mists of “book farming,” are 

now, not only better farmers, but our most earnest supporters of the 

institutes, and each locality is vieing with the other as to which shall 

get the next one. Our experience during these years has taught 

us that the county chairman is an important factor in the line of 

making the institute a success or failure. But; thanks to the wis- 

dom of the Department, he is no longer alone responsible for its 

success, but has associated with him a representative of each agri- 

cultural organization in the county, whose help he very much needs. 

But even they depend largely upon the chairman to attend to the 

details, and expect him to appoint committees, help make out the 

programs, look after the payment of bills, entertain the State 

speakers and local help, the securing and arrangement of the hall, 

and dozens of other matters that will need looking after weeks and 

months before the time of holding the institutes. The newspaper 
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men must be seen and secure their good will, and get a local notice, 

if possible, without paying the price of an “ad.” He must lay out 

plenty of work for his workers and then see that they do it, and if 

they do not, he must spare time to do it himself. He must, like 

the great Napoleon, have marshals that can plan and lieutenants 

that can execute. He must see to it that the hall or place of meet- 

ing is in such condition that the audience can be comfortably seated. 

He must see that the speakers are provided with good hotel ac- 

commodations or good quarters, where proper hotels can not be had, 

as is the case in some localities. He should see to it, after the 

speakers have been notified, how they can reach the nearest railroad 

station where the institute is to be held, that good teams are there 

to meet them, and that on time, so they can reach the institute 

early, that the chairman may have a little time for consultation, 

which sometimes is important, and it will also give time to introduce 

them to his committee and as many farmers as possible, who are al- 

ways glad to meet them. The chairman of the board should always 

be a fit man to preside at his institutes, and should have his co- 

workers close at hand to advise with at anytime. However, should 

he feel that he is not competent to preside, he should appoint some 

one he knows isacompetent person to fill the position, for many of 

us know that much of the success of an institute depends upon the 

presiding officer; an incompetent presiding officer will never get 

the best work done or the greatest good out of any institute—who- 

ever he may be, he should study, in advance, the duties of a presid- 

ing officer. He should be a fairly good parliamentarian, and see to 

it that the business of the institute is conducted in order and with 

dispatch, never allow business to lag or be run on slip-shod methods, 

as is sometimes done. I have often thought it would be well to 

have the old adage, in large letters, hung over the platform of every 

farmers’ institute, where all could read, that “order is heaven’s 

first law.” The chairman should adhere to the program as nearly 

as possible, announcing the subjects and introduce the speakers in 

a few well-chosen words, especially if they come among us as 

strangers. He should time each speaker according to the length 

of the program, and have the courage to call him down, even 

though he be a State speaker, who insists on giving a lecture or 

read a paper from an hour to an hour and a quarter long. He 

should see to it that not a moment goes to waste—always having 

something on hand to entertain and interest the audience, and to 

use up every spare moment. But, should there be a lull, or the 

audience become restless, he should be ready at once to entertain 

them with some music, or a short recitation, such as the young 

people are always ready and pleased to give us. We should make 
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this their opportunity, which they are always glad to improve, thus 

largely adding to the interest of the institute. No wise board of 

managers will ignore or neglect our young people, when they make 

up the programs, but will see to it from the start that they have 

plenty given them to do in the way of committee work, such as 

selecting and preparing the music and recitations, and giving them 

the usher work to look after, which is very important when the 

halls are crowded. We should be sure and make the young people 

feel at home and have them understand that we need them. 

You will pardon me if I go back to what I believe should be the 

preparatory work, in order that our institutes be made to accom- 

plish the most good, and reach the greatest number of our farmers 

and their families—for every county chairman knows that no insti- 

tute will be a success if the farmers in the locality are not interested 

and willing to work to accomplish that end, for where no thought or 

preparation is given for weeks in advance, in nine cases out of ten 

such institute will prove a failure. I have found, as a rule, the 

farmers in the locality where they are wanting an institute held, 

are ready to help make it a success if they are given to understand 

what is required of them, and that their institute will not run itself. 

Hence, the county chairman should call them together, at least six 

weeks before the date of the institute, and explain to them what 

it will be and what will be expected of them, and awaken their local 

pride by telling them of the success of institutes in other places, 

thus putting them on their mettle, so that, after the first or second 

session, the largest hall in town would be too small—we want to 

impress upon them that the responsibility of the institutes rests 

entirely with them. Their efforts have generally brought out the 

best people in the community, and few, indeed, are the farmers 

in these days who feel themselves too wise to attend our institutes. 

At these meetings, I suggest they get the ladies interested and 

secure of them the loan of as many house-plants as possible to 

decorate the hall and platform. I also urge the farmers to bring 

as much as possible of their products for exhibition—all these add 

much to the interest of the meeting, and always at the close a peti- 

tion is presented asking for another institute. 

The chairman should also be wise enough to adapt himself to 

the peculiarities of the people in the different localities where insti- 

tutes are held. In most counties the make-up of the people in 

some sections is entirely different from other sections. For in- 

stance, in one part of my county is a community of Quakers, in an- 

other is a large settlement of Schrenkfelders, in another a large 

German settlement, where the farmers and their families still talk 

the Pennsylvania Dutch; they are industrious and among our best 

farmers. Several years ago they asked for an institute in their part 
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of the county—of course they were entitled to one. I was loath 

to go there, for I could hardly speak a word of German, and could 

understand but little of it; there was among them not over a dozen 

farmers that knew what an institute was like, or what it ought to 

be. At our first meeting I could see no way out, only to give them 

a session or two, where they could discuss such questions as they 

chose in their native Dutch, and I provided speakers for them who 

were competent to handle their subjects in their native tongue. 

The plan took well, and from that time on we have had no more 

earnest supporters of our institute work than these Pennsylvania 

Dutch. Several institutes have since been held there. I have some- 

times thought it would be wisdom on the part of some of our State 

speakers if they would take a few lessons in the school of adapta- 

tion, as their teaching, I am sure, in certain localities would be 

much more appreciated if they could get down in close touch with 

the people. I have attended institutes, and so have many others, 

where, seemingly, no preparation whatever had been made, where 

the speakers, when landed at the nearest station, found no one to 

meet them, in fact could find no one that knew anything about it. 

After securing a conveyance to carry them two or four miles, they 

finally found a cold hall, where the chairman was just building a 

fire, and not more than a dozen farmers on hand with the time for 

opening already past and seats all covered with dust, not fit for men 

with decent clothes, to say nothing about the ladies. Now, the 

chairman was a good, clever soul—but not an up-to-date institute 

worker; but such cases we are glad to know are very rare. That 

such institutes are not profitable, either to the community or De- 

partment, goes without saying, and neither the chairman or com- 

munity have any claim to expect great results. I apprehend that it 

is to remedy some of these defects and better some of the existing 

conditions that the Director has brought this subject to our notice, 

and this matter up for discussion, thus hoping to aid each county 

chairman to do his best in preparing for and conducting our insti- 

tutes, that our farmers and their families, in fact all who attend, 

may get the greatest possible good out of them. The benefits al- 

ready derived by the farmers of the State from these institutes are 

beyond computation; yet there is great room for improvement if 

all interested do their full duty. 

One other suggestion, and I will bring this rambling talk to a 

close. It is this: The county chairman should make it a point to 

always be in close touch with the Department of Agriculture—es 

pecially with the Director of Institutes, who is ever ready to aid us 

in all matters pertaining to the institute work, and is only too glad 

to do so. And he also has a right to expect every county chairman 
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to co-operate with him as he endeavors to give us the very best in his 

power. 

The CHAIRMAN: Our next topic is “Institute Committees.” This 

topic is to be taken up by H. W. Northup, of Lackawanna County. 

MR. NORTHUP: Mr. Chairman, Ladies and Gentlemen: We are 

here this afternoon in this quiet place and we have come together to 

discharge our duty. Now I want to say to you that I am sometimes 

troubled with the gift of continuance, but I will not do that this 

afternoon; it is not an uncommon thing for the Chairman to have 

to rap me down. 

I like to see the people and see the farmers; I like to see their 

families in the farmers’ institutes. I would like to talk to you with- 

out a paper. I never could do anything with a paper and some- 

times I have wished that what I have said did not get on to the 

record. However, I am going to read this paper as I have got it 

here, and if I just drop off now and then a minute and interline 

something, you will excuse me. 

Mr. Northup then read the following paper: 

THE ORGANIZING OF INSTITUTE COMMITTEES—THEIR 

WORK AND IMPORTANCE. 

BY MR. H.W. NORTHUP, Dalton, Pa. 

The farmers’ institute of to-day is a progressive measure in agri- 

culture. They have become extensive in their work, and their 

numbers have largely multiplied. The agricultural report of 1903, 

shows very clearly that they are held in nearly every part of the 

United States. Out of the 52 States and Territories, there are only 

three states and three territories in which they are not held. The 

attendance has increased during the past year, over that of the 

previous year, 820,000. The interest manifested in the farmers in- 

stitutes is seen in the action of the legislatures of the several 

states, and of the officers having control of the work, in making ap- 

propriations for their support. They vary from $35 dollars in the 

Territory of Hawaii, to $20,000 dollars in the State of New York. 

Pennsylvania, our home state, held last year 327 farmers’ insti- 
tutes; and these institutes had 831 sessions constituting the regular 

arrangement. Beside these, about 75 independent institutes were 

held by farmers’ clubs, granges and county agricultural societies. 
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This is simply a bird’s-eye view of the enormity of the work. We 

shall now consider some of the methods for carrying on or con- 

ducting these educational gatherings that are so helpful to the aver- 

age farmer. In the little county of Lackawanna, the youngest in 

the sisterhood, and in fact not considered an agricultural county, 

we are holding 12 days of farmers’ institutes every year, and there 

is a demand to-day for more of them at other places in the county. 

I suppose the reason of this is because we are located among the 

hills and mountains in a rough part of the State. But a better 

reason is, that we are near one of the richest anthracite coal fields 

in the world; and have an excellent market. It pays to farm intel- 

ligently anywhere, but especially so, when circumstantial advan- 

tages are all in one’s favor. We are running the business for the 

dollar that is in it, and with us, “knowledge is power.” Ours are 

all two-day institutes. They work the best; give the best results, 

and proportionately cost the least money. We aim to make the 

first day equally as attractive in all the exercises, the information 

quite as practical, and secure a class of speakers who compare fav- 

orably with those who are to follow. In this way of doing, we get 

a full house the first day, and especially the very first evening. It 

requires some work on the part of the chairman and his associates, 

but that which costs nothing is usually considered worth nothing. 

It is the next thing to an impossibility for the chairman to do 

all this work alone. He must have some good, well-tried and trust- 

worthy helpers that are fully interested, in order to make it a com- 

plete success. These constitute his committees for executive work. 

They should be located right on the field, and some of them right 

near the place where the institute is to be held. They should all be 

well organized; for it becomes necessary for the chairman to meet 

them a number of times before the institute exercises take place, 

for special consultation. It is through these committees that the 

chairman ascertains just what the farmers in each locality mostly 

want. Where the papers and recitations are to come from, and 

the character of them; also just how many are needed. Where and 

how the hall or church will be secured, warmed and lighted, at 

the proper time. To know whether or not a local choir can be se- 

cured to furnish all or part of the music. To know if the church 

pastor will be expected to be present to open the service and give 

prestige and dignity to the occasion. To know where teams and 

drivers will be secured to carry speakers and others at the exact 

time and place; also to know where and when entertainment will 

be furnished for these. It is largely through these committeemen 

that the institute will be advertised. The large handbills will be 

placed in the different postoffices and most conspicuous places by 

these helpers. Fifty printed programs are sent out to a commit- 
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teeman in each locality where the institute is to be held, and they 

are sent out by mail to different farmer friends, especially inviting 

them to attend all the sessions. These programs are made up by 

the chairman under the eye and dictation of the local committeeman 

where the institute is to be held, some time previous, so that the 

committeeman is a partner in the concern. These belpers are also 

the question committee. They assist the chairman in soliciting and 

reading the questions, so that the question-box is constantly replen- 

ished. 

We sometimes use our committee, previous to holding the insti- 

tute, by having them solicit exhibits from their farm neighbors of 

fine samples of fruit, flowers, vegetables and grain. At the time the 

institute is held, these are displayed on tables and labeled, showing 

the variety and the name of the producer who furnished them. This 

becomes a very interesting part when the farmers assemble, to 

see who can furnish the best and most attractive display. This 

leads to a great many comments and furnishes one of the best 

places for farmers and their wives to visit that can be found in the 

church or hall. I say in the church, because all of our institutes 

are held in churches. Our people think the better the place, the 

better the deed. The churches are willingly offered to us, because 

we pay five dollars for the use of them for two days and this helps 

to pay the sexton for his services and makes a very comfortable 

place for the people to meet. Its a very convenient place for re- 

freshments, for the. Ladies’ Aid Society serve meals in the basement 

or church parlors, and it is helpful to them in their good work. 

In our county, we have only farms enough to entitle us to four 

days of appropriation from the State, so we must be in readiness 

to bear the expense of the other eight days ourselves. We must 

raise at least $100.00 dollars by voluntary contributions in order 

to secure $100.00 more from the commissioners in our county, in 

accordance with the act of the Legislature of March 28, 1851. By 

so doing we have a membership fee of fifty cents for farmers and 

twenty-five cents for their wives and daughters each year, and when 

this is paid, they are entitled to membership in our order and have 

special privileges granted to them. We experience very little diffi- 

culty in raising this amount. Our committeemen act as solicitors, 

and in a very few minutes the full quota of the institute in session 

will be provided for. At the close of our institutes, or when they 

have all been held, we have a day appointed at the court house, 

when all the officers of our society and the committee from each 

institute meet together to present bills and settle accounts. We 

have always had money enough and we never fell short. 

In order that we may do a little something as an appreciation of 

the faithful services of our committeemen, we send three of them 
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each year as our delegates to State College, at the commencement 

exercises, and pay their car fare. They seem pleased to go, and 

this makes a nice little outing. The importance of their work as 

committeemen cannot be estimated. They are always helpful to 

the chairman and his assistant. With the exception of our first 

and last days of the twelve, we are usually holding two institutes 

each day. This makes an abundance of work, and only for the as- 

sistance of these helpers we never could make things harmonize and 

succeed. This is carrying on the farmers’ institute on business 

principles, and it works all right. It is said of a certain general, 

in the fierceness of a struggle, when the battle was raging, he took 

in the situation with his field-glass and saw that his troops were re- 

treating. He stood erect in his saddle, and shouted at the top of 

his voice: “The eye of your commander is upon you; he expects you 

to conquer or die.” His subordinate passed those words down the 

lines, and sudden defeat was turned into a grand victory. The 

same is true with the active institute chairman. In the time of 

emergency his committeemen gather around him and bring sure 

success and victory out of defeat. They are not to be dispensed 

with in their valuable services in carrying forward this institute 

work. They stimulate an interest in speaking to their neighboring 

farmers about improved methods of conducting farm work, and in- 

spire them with an interest to be present at the yearly gathering 

when the farmers’ institute is to be held. They tell them about the 

different speakers that are coming, and that they do not want to 

miss the opportunity of hearing them. All these things work to- 

eether for good and are helpful to the agricultural interests of the 

county. When the farmers’ institute is held at a place where there 

is no public house to entertain the speakers and other strangers, 

then they come up heartily and meet the emergency by inviting these 

to partake of the hospitality of their own farm homes. It is often 

a very elaborate entertainment, too, for the farmer of to-day 

dwells in comfortable quarters, and he is prepared to make others 

comfortable. In this institute work the committeeman himself is 

more largely benefited than any other farmer, from the fact that 

he is doubly interested. He spends more time in investigation and 

study which tends to make him an apt scholar when opportunity 

favors. In our county, we had a progressive farmer who was a 

dairyman, but he had limited advantages in seeking an education. 

He came to the farmers’ institute and afterward was made a com- 

mitteeman. He heard Prof. Watson, of State College, speak at 

Moscow on, “The Selection of a Dairy and the Feeding of a Balanced 

Ration.” He became doubly interested and immediately sent to the 

College and got a bulletin on cattle feeds. This he studied by lamp- 

light many times until the midnight hour. To-day he can formulate 

22—7--1904 
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a balanced ration almost equal to a professional dairyman, and he 

owns the finest herd of Ayershire cows in Lackawanna county. It 

pays to be a committeeman in a farmers’ institute when there is a 

desire for agricultural information and application made on the part 

of the farmer to receive it. 

In order to have successful institutes, the committee should have 

full confidence in the executive ability of their chairman, and the 

co-operation mutual. One cannot succeed well without the help of 

the other. It is far better for the chairman to resign his position 

as soon as circumstances will permit, when he discovers that there 

is an element of antagonism working against him in the institute 

committee, rather than to persist in holding his position to the 

detriment of the work. In our agricultural society, the chairman 

does not always appoint his committeeman. In accordance with our 

by-laws he is elected each year by the local institute, to represent 

their interests in the regular meeting. But in that meeting the 

chairman can appoint others to assist when it meets with their 

approval. Our committees, however, have always worked in har- 

mony with the chairman, and our institutes have been for years a 

satisfactory success. For all of this, much is due to the able and 

satisfactory management of the Director of Institutes, Hon. A. L. 

Martin, who has sent to us an excellent class of lecturers, and fur- 

nished a sufficient amount of advertising material, for which we 

are all very thankful. The ordinary farmer is many times greatly 

helped by his attendance at the institute. Mr. George T. Powell, of 

the State of New York, was at one time the Director of Farmers’ 

Institutes. He relates the following circumstances: At a certain 

place, the institute meeting was to be held, and it was a fearful 

rainy day. Only two persons beside himself came out. He walked 

- up and down the platform for some time, questioning, in his own 

mind, just what would be best to do. He decided, however, that he 

had better go down and speak to these two men. He did so, 

and asked them how far they came. One had walked seven miles 

in the rain, and the other not quite so far. He then decided that if 

farmers would come that far in the rain, he would go on with the 

institute alone. His first topic on the program was a talk on the 

silo. He gave it as faithfully as he would to a full house. At the 

close, one of these farmers came up to Mr. Powell and said: “Would 

you advise me to build a silo under discouraging circumstances. 

I have a farm, but it is mortgaged for more than it is worth, and 

I am about discouraged.” Mr. Powell told him that he could build 

a silo on the inside of his barn for $40. If he could spare a cow and 

sell her for $40, that would be money enough to built it. A number 

of years afterward, Mr. Powell came into that neighborhood and 

he enguired about this farmer. He was told that the man had built 
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a silo. He had the mortgage all paid off, and had money in the bank. 

This was all brought about by his attending the farmers’ institute 

that rainy day. The benefits derived from farmers’ institutes are 

seen in every locality. The farmer of to-day is living in the most 

progressive age the world has ever known, and if he is not better 

prepared to meet the requirements of his business than his fathers 

were it is simply his own fault. The opportunities for receiving 

agricultural instruction, as provided for by the farmers’ institute, 

is comparatively at his own door. The progressive farmer is gath- 

ering up this useful information and applying it to his own farm, 

and to his own home. 

The CHAIRMAN: Our next topic and the last on our program 

for this afternoon is, “Advertisement of Institutes.” This topic will 

be taken up by Mr. George A. Woodside, of Warren county. 

The address of Mr. Woodside is as follows: 

ADVERTISEMENT OF INSTITUTES. 

By MR. GEORGE A. WOODSIDE, Sugargroeve, Pa. 

Mr. Chairman, Ladies and Gentlemen: I realize that I am prob- 

ably the youngest chairman here to address you, and I feel wholly 

incompetent to do it, especially as the two preceding speakers have 

stolen a good deal of my thunder. 

In the advertising of institutes—I would have changed the subject 

a little—I would have said “My way of advertising institutes,” for 

it is my way of which I shall speak. I will speak of the June meet- 

ing of the Board of Institute Managers. About two weeks before 

that meeting I got twenty-five postal cards, took them to the print- 

ing office and had this printed upon them: “Farmers’ Institute of 

Warren County. Farmers’ institute managers will meet in the 

grand jury room at Warren, Pa., on Tuesday, June 14, at 1 o’clock 

P. M., for the purpose of selecting places of holding the two farmers’ 

institutes during the coming winter. Any party or grange wishing 

an institute in his locality, should be present and come with a 

statement of what his locality will be willing to do towards making 

the institute a success.” 

Now, we have nineteen granges in our county, and we do our insti- 
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tute work very largely through the grange. I sent one of those 

cards to each one of our granges. 

We have always had more applications for institutes than we have 

been able to supply. This year we had, I think, five or six applica- 

tions from that many granges for that many institutes. Of course, 

we could oniy grant two of those requests. Now, what has this 

to do with advertising? It gets it before the whole county and 

every grange in the county, and I have found it a good way to ad- 

vertise through the grange; these cards are read in every grange 

meeting and that advertises the institutes all over the county. 

Previous to the organization of the present Department of Agri- 

culture, we never had a farmers’ institute outside of Warren. Very 

few farmers ever attended those meetings; I know I never went 

there. They were not advertised. Nobody knew of them, but since 

the organization of the Department of Agriculture, and Mr. R. J. 

Weld being the first party to take up the work, we Lave never held 

a meeting in Warren, but they have always been held outside, in the 

smaller towns; and out in the country there have been six or seven. 

We get them out in that way all over the county. In the places 

that get the institute the member or the person that comes down 

there and asks for it gives me a report of their success or failure, as 

the case may be. Whenever they are successful in getting one, 

of course it is advertised in their grange. All summer they are 

preparing for the work, talking about the institute for the coming 

winter. 

About two months, according to the time fixed or the particular 

instructions in the bulletin, the chairman is expected to visit the 

place where the institute is to be held. In our county, we generally 

appoint our local committees at the June meeting. 

It is left to me, as chairman, to make these appointments when 

I visit these places where the meetings are to be held. I have 

already visited the two places where we are to give institutes the 

coming winter and appointed my local committees. I visit them at 

their grange meetings and appoint these committecvs. There were 

seventy-five members of the grange present, and it was advertised 

to seventy-five people right there. After I have appointed my com- 

mittees I explain to them what is expected of them, that they will 

be expected to make all necessary arrangements for the preparation 

of the hall or place of meeting and for meeting the speakers and 

selecting the material for the program, that is the local papers, 

recitations and discussions. They get this work done at least a 

month before the meeting and send it to me, and I make up my pro- 

grams myself. And right along that line I want to speak just 

a minute and say that if a grange will serve meals, or any society 

will serve meals, I advertise it in the program; and I want to say 
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right here that in appointing my committees I appoint good, large 

committees. I don’t believe in just two or three; I appoint from 

eight to ten on my committees of the most representative farmers 

and their wives in that locality. That, I think, is a good plan; the 

other people see these names on there and they say, well, if they 

are interested in that I guess it is all right, and I guess we will go. 

I get not only fifty programs, but I calculate to get several hun- 

dred programs printed. It don’t cost a great deal more to get sev- 

eral hundred than to get one or two hundred, even if you waste 

a part of them, I would rather waste a lot than not to have enough. 

First, I get my committee to get a list of names, or get the chair- 

man to go to the postmaster in the community where the grange 

is going to be held and get the postoffice address of every farmer, 

or go to the assessor and get the addresses in that way. When I 

get my programs ready I maii lots of them; I believe it pays to 

let them know what is going on. 1 get the programs ready a 

month before hand, so that I can send a few to the Department and 

a few to the speakers; then, later, I mail one to everybody 

whose address I have been able to get anywhere near the place 

where the meeting is to be held. I enclose, with the program, 

an invitation card. I have had some printed that suit me a little 

better than those furnished by the Department, although I use those 

too as far as they will go. 

Now, when the large posters come, which the Department sends— 

those large ones—I used to fill up the blank spaces by hand, but 

last year I took them to our printer and got him to set the type so 

that with one impression he could fill in the date and place, ete., on 

the large programs, and paid him a dollar for doing it. It was a 

good deal plainer, better and cheaper than I could do it by hand. 

When I got these ready I posted them up, and then I sent one-half 

to my local chairman at one place and the other half to the other 

local chairman. 

When I first organized my committee, I explained to them that I 

wanted them to be very careful in putting up these large posters, 

to put them up so they would stay; instructed them to put them up 

with lath or something on the top and bottom. The other day, as 

I was coming home from one of the places, I saw a poster of a 

farmers’ institute, nice and white, clean and good, out on the south 

side of a building, where it stood the weather for nine months in 

our county. I wondered who had come into our county and was 

running an institute there. As I got closer I saw that it was one 

of my advertisements of 1. own institutes that I had put up nine 

months ago. It was put up, as I have said, with sticks on each 

side and top and bottom, and it stayed there. That is the way to 

put up these large posters. 
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That is about all I think of at present. 1 have prepared no paper 

and I do not think of anything more to say in regard to advertising 

the institutes. If there are any questions, I can answer them better. 

MR. NORTHUP: I hope you won’t think we send out only fifty 

programs and that that is the end of our work up there. That is 

only, in reality, just the beginning of it. I would neglect anything 

else rather than to neglect giving out those programs, and plenty 

of them. We always make it a point to attend to that and see that 

they are well distributed. 

There is another thing. Allow me to just continue a little bit 

while I have the floor. We have to get all the chairs out and get 

them ready and properly arranged before hand, because there will 

be a crowd in there by and by, and if you attend to this in season 

and get everything in proper shape, why, then you can seat the 

people when they arrive. 

The CHAIRMAN: Is our Committee on Resolutions ready to 

report? - 

MR. HILL, Chairman, Committee on Resolutions, presented the 

following: 

RESOLUTIONS. 

Whereas, The laws relating to hunting and fishing are, at this 

time, regarded by a large majority of the farmers of this Common- 

wealth as inequitable and possibly unconstitutional, and 

Whereas, It is our desire to secure legislation that may relieve 

us of many perplexing conditions under which we now liye, the 

damage we sustain, the danger to life and destruction of property, 

and earnestly desiring relief from these conditions; 

Therefore, be it resolved, by members of this Normal Institute, 

That a committee be appointed to draft a bill that will be equitable, 

and restore to us the rights we are deprived of and should enjoy 

untrammeled by the unwise, unjust and inequitable legislation as it 

now exists. 

Whereas, The equipment of the State College and Experiment 

Station for accommodating and instructing students is in no wise 

equal to the demands, and 

Whereas, There is a growing demand throughout the State for 

enlarged facilities here for scientific agricultural education, and 

Whereas, The college authorities have pledged themselves to give 

special attention to the training of youth for farm life, making ample 

provision for this special work as soon as funds are provided, and 

Whereas, We believe that the wants and demands of this State 

will not have been met until this college is able to each year train 



No. 7. DEPARTMENT OF AGRICULTURE. 343 

thousands of our boys and girls instead of hundreds, and that this 

State will not do its full duty until it puts hundreds of thousands 

of dollars into this work annually; 

Therefore, be it resolved, That this body insists that the next 

Legislature make provision for carrying this into operation by an 

appropriation commensurate in amount to the importance of the 

subject and the needs at stake. 

We thank the Bellefonte Central Railroad for courtesies extended 

us through its superintendent, Mr. Thomas. 

We are grateful, further, to Mrs. H. A. Surface and others for 

music so nicely rendered. 

Resolved, further, That we bespeak the continuance of the Nor- 

mal Institute plan and bespeak a more generous appropriation for 

the work. 

We sincerely appreciate the recognition and many courtesies ex- 

tended to our body by Dr. Atherton, President of the Pennsylvania 

State College, and of others associated with him, in so efficiently 

carrying forward the good work now being done, and in contempla- 

tion by this institution. 

Whereas, It is reported that an attempt will be made in Congress 

to repeal the Grout bill, recently enacted into law by the United 

States Congress; 

Therefore, be it resolved, That we, the Farmers’ Institute Man- 

agers and Lecturers of Pennsylvania, are unalterably opposed to any 

legislation to decrease the efficiency of this law. 

Your Committee on Resolutions desire to congratulate the Board 

of Institute Workers and Managers upon the establishment of this 

important and efficient agency for the general promotion of approved 

advanced agricultural education and best methods for promulgating 

the same. It is a subject for congratulation that we have at our 

head, as Director of Institutes, a broad-minded, progressive, amiable 

man. We extend our thanks to the Department of Agriculture of 

Pennsylvania for its co-operation in this highly important educa- 

tional movement. 

To the local manager, Col. John A. Woodward, for the excellent 

arrangements made for the comfort and entertainment of those at- 

tending which contributed so much toward the unexcelled success of 

this institute, and to the commissioners of Centre county and the 

people of Bellefonte fur courtesies received, we extend hearty 

thanks. 

(Signed.) M. N. CLARK, 

W. F. HILL, 

'G. G. HUTCHISON, 

Cemmittee on Resolutions. 
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The above resolutions were adopted as presented, with the ex- 

ception of the one pertaining to the Grout bill, which, on motion, 

was so amended as to request the Senators and Members of Congress 

from this State to oppose its repeal. 

ROUND TABLE ON COUNTY CHAIRMAN. 

MR. STOUT: Mr. Chairman, I ask whether it would not be ad- 

visable to call the roll of those present and give them each a few 

minutes, so that they may have the opportunity to express their 

sentiments. 

MR. SEXTON: Mr. Chairman, I think that suggestion of Brother 

Stout is a good one, because there are a whole lot of chairmen that 

we would like to hear from. We expect to hear from these chair- 

men; we do not all agree on the same lines and do not all work on 

the same lines. 

MR. HERR: I think that the suggestion of Mr. Stout could 

hardly be carried out at this late hour. There are some very import- 

ant questions that might be asked on this first topic. I have been 

in conversation with a number of the county chairmen, and have. 

been asked quite a good many different questions, and some of those 

questions have not been touched by the gentlemen who spoke on 

that subject. 

It was moved and seconded that the speeches be limited to three 

minutes each, and that the preference be given to those that have 

not already spoken. The question being put, it was agreed to. 

PROF. HANTZ: I have been asked what I would do in case you 

ask some lady or gentleman to write a paper and that party never 

puts in his or her appearance. I had that expericnce. What are 

you going to do about that? 

A Member: Let him go. Use the time for something else. 

MR. McHENRY: Mr. Chairman, I hope I will not exceed the 

time. There are a dozen and one questions—more than that, that 

have not been touched on at all in regard to the making of programs, 

conducting our meetings and all those things, and whether a man 

is allowed to get up and talk for an hour and a half when others have 

not talked at all. I think one of the first things needed is a con- 

denser, and I think it would have been of use right here, a lightning 

condenser. It does seem to me that if we put into use the education 

we have got, and take it home and give it to our people, we would 

have better institutes. I think it is the duty of the chairman to 

call down every man that is exceeding his limit and not allow a 
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man to talk when there are others that have not had the opportunity 

to talk at all. I know it takes nerve, especially with the State 

speakers, but it ought to be done. There is one question that I 

would like to know something about, and would like some one to 

tell me, and that is, what is the best manner of preparing a pro- 

gram? I will say this so that you will understand what I mean. 

I have always made it a rule to make use of our local talent as far 

as possible; have them take part. Now, I have been rather censured 

for allowing local talent to get on to questions that some fellow has 

been sent out there to take up, probably, with a great, long essay 

prepared, which he wanted to get off. I would like to know what 

the practice is on this question. 

PROF. OWENS: I think a good way is to make out a program and 

put on the hour when each speaker is supposed to speak to fill your 

program, and when the time is up, the chairman should close down. 

This gives the people outside an opportunity to know just when the 

subjects in which they are interested are to come up, and it enables 

them to plan to be present. 

MR. FENSTEMAKER: What compensation shall the county 

chairman allow himself out of the appropriation for running the in- 

stitute? In making my return after the institutes in Lehigh county, I 

had about $19 left, and it was suggested to me that it was an unusual 

occurrence, and from what I have heard from different chairmen in 

that matter, I think I am on the right track. Now, the question 

with me is, shall I raise the different items, advertising items, some- 

thing for music, etc., so that something may remain for myself to 

pay for my services? Is that done? I would like to have the ques- 

tion answered. 

The DEPUTY SECRETARY: I presume, so far as I am able to 

judge from the reports coming from the different counties, that a 

large portion of the work accomplished by the chairmen of the in- 

stitutes of the different counties is performed without any remunera- 

tion whatever. In fact, I doubt very much if the institute managers, 

in general, receive enough personal funds to pay their actual meal 

expenses in this work—their dinners and suppers. I doubt it very 

much, and I regard the expenditure of $12.50 per day, which is de- 

voted to this branch of the work, as a very light expenditure. My 

counsel to the chairmen of the institutes is, expend that money judi- 

ciously for the advancement of the work of the institutes in the 

several counties. Mr. Fenstemaker succeeded remarkably well, and 

1 could not but commend him as an exceptional man in carrying on 

so good an institute; and in making that commendation it was no 

censure to the county chairmen elsewhere, most of whom expended 

23 
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all this money and probably could have judiciously expended more 

for the promotion of the institute work. 

Mr. Nelson stated that there was a great variation in expenses; 

that this year there were three institutes in the western part of his 

county; that he made three or more trips and that the best he could 

do as to expenses was at least $5.00 a trip and that he would not 

have had any money left if he had allowed himself anything at all; 

said he made it a point to have his account cover the $50 and if 

anything can be saved he makes a contribution of that to his county 

agricultural society; says that it really goes into the institute work, 

every dollar of it. 

MR. SEEDS: I want to say that as I have traveled through 

life, there are two men I have always looked up to; one is the volun- 

teer fireman and the other is a chairman of a farmers’ institute. 

Something has been said this afternoon about cold halls, ete. In 

my experience, I have never found such a hall, but I have always 

found them heated in time and comfortable. You talk about ad- 
vertising your institutes, you talk about doing this and doing that 

to make them better, but out our way they are crowded and you 

have to turn people away. In some places in Pennsylvania, I 

have known them to charge fifteen cents at the evening session 

and still keep the house crowded. The county chairman has 

done everything that he can do as far as I can see, and I look at him 

as I look at the volunteer fireman. At Tyrone there was a fire, and 

those volunteer firemen fought that fire and stopped it within a 

wall’s breadth of my house. One more word I want to say. I do 

not know when I have attended a meeting that has been so much 

of an inspiration to me as this meeting has. I have gone along 

through life and tried to study the problems of agriculture and I 

am here to-day realizing that I have got started, realizing that I do 

not know anything compared with what is to be known in the future. 

I do not know when I have attended a meeting that has done me 

as much good as this meeting has, and I want to thank Brother 

Martin for keeping in line with New York and some of the other 

states, for I tell you we need it. 

MR. KAHLER: I think a personal invitation is a good thing. 

I very much approve of the card business; I think that is a very 

good idea. 

MR. STOUT: I want to say that I have a little thing here that 

will illustrate the idea of concentrating what is to be said on a 

subject in the fewest words. I often think of the words of Burns: 

“O wad some power the giftie gie us 

To see ourselves as ithers see us.” 
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The story I have in mind is of a section foreman who used to 

send in very long reports to the superintendent of his division when- 

ever an accident would happen on the road and the train get off the 

track. The superintendent finally got tired of these long-winded 

reports and instructed the foreman that when he had a report to 

make in the future, he should “boil it down.” So not long after, 

when a train got off the track, the foreman reported as follows: 

“Off again; on again. Finnegan.” I think this well illustrates the 

idea of concentration, and that it is something very much needed in 

our institute work. 

MR. McCLELLAN: In our county, which is a pretty large county, 

we have a long ways to go from one institute to another. The dis- 

tances vary from fourteen to twenty-three miles between the two 

institutes, which makes our county a very expensive county to hold 

institutes in. I make it a point to try and get the ministers in- 

terested as much as possible. I find if they take part, the rest 

of the people will take part. Iam nota granger, and I do not recog- 

nize any organization at all in the business; I recognize the farmers 

and the farmers’ general welfare and that is the way that I try to 

reach the people. Sometimes it costs us only $2.50, but generally 

we pay $5 for the building in which we meet. 

The CHAIRMAN: Does your local committee ever run you up to 

$35 on an institute? 

MR. McCLELLAN: I do not allow the Jocal committees to run 

me up on anything. I pay for the house and pay for the transporta- 

tion of the speakers. 

A Member from Lancaster County: In our county we have a 

good deal harder work to get out a satisfactory attendance than in 

some of the other counties. I have a great deal of faith in the local 

farmers’ clubs and in getting the young people enlisted, getting 

them out in the evening, if not in the day; then you get the older 

persons to bring their neighbors along and get these persons enlisted 

and interested in the work; tell them what is to be done. The man- 

ager of the institute should try to bring up those topics in which the 

people are most interested, for instance, we have a great tobacco 

growing county, so in our county it wil interest the people if the 

speakers speak on tobacco. 

MR. McGOWAN: I feel that Berks should have a word in this 

and I will concede what I might say to my friend, Dr. Funk. 

DR. FUNK: Mr. Chairman, I don’t know as I have much to say 

on this subject. I understood that this was to be for the county 
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chairman more especially. We have in our county such an efficient 

county chairman that I think our institute cannot help but be a 

success, and I appeal to Secretary Martin to say if we do not have 

a success in Boyertown. 

MR. MARTIN: You certainly are all right there. 

DR. FUNK: I would wish to say one word in regard to our 

method of advertising. We adopt this method: In addition to the 

programs, we get out a large number of additional programs, in 

addition to those assigned to the county chairmen of Pennsylvania. 

Last winter we had 4,000 printed; got these printed a while ahead, 

about a week before the time of the institute, and we have a large 

local committee, with about eighteen or twenty or more on it, so 

as to get a large number interested, over an area of twelve or four: 

teen miles. We get them together and divide up in schoo! districts, 

and get each one to name all the public schools that come within 

his jurisdiction, and then we furnish all these schools with from 

twenty-five to fifty programs to be distributed in those schools— 

give them to the teachers, so that the teachers may give them 

out to the children to take home. Now, they read just what the 

whole performance is to be; they talk it over and know all about it. 

We find that when the day comes they just pour into us so that we 

can’t accommodate them. We had to get the Lutheran church last 

year. Had over 900 people there, as Mr. Martin will tell you; he 

was there that evening. 

The CHAIRMAN: With your permission, we will call on Mr. 

Hutchison to give a tive minutes’ talk on his work, if it is in order. 

MR. HUTCHISON: This is somewhat of a surprise to me; I 

have kept quiet from the beginning of this institute and listened 

just as quietly as I could, but made a little noise sometimes, but 

have been very much interested in the work. I have been holding 

county institutes, or helping to hold them, for some seventeen years, 

and the trouble now is that we can’t get houses large enough to 

accommodate the people. Our houses are always full. 

The work that I am engaged in now for the Department of Agri- 

culture is not a new work; it has been going on for some two years, 

I believe. It is new to the people generally; it has not been brought 

before the farmers of the State as it should be, I think, or they 

have not had the information that they should have in regard to it. 

The buHetins have been published and distributed, but it has not 

been placed before the public in the newspapers and the people have 

not been taking the interest in it that they will in the future. 

In reference to the feed law, any feed that is prepared from whole 
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grain, such as corn, oats, rye, barley or any of the cereals is all 

right, but the moment that there is any mixture goes into it, such 

as bran or middlings or corn-cob meal or oat meal or any of those 

by-products from the oat meal manufacturers from the great State 

of Ohio, then the law lays its strong hand on the manufacturer, 

unless the packages show clearly what they contain. The law says 

that they shall give the amount of protein and the amount of fat 

that is in the chop or meal, whatever it may be. 

The CHAIRMAN: Suppose the analysis is not placed on the 

back; how are we to proceed? 

MR. HUTCHISON: I will take, for instance, the manufactory 

known as The American Cereal Company, in Chicago. Their manu- 

factory is in Chicago and they have different mills throughout the 

United States. Now, if they put up a mixture they will have it 

analyzed, or should have it analyzed, and place it on the back of the 

sack the analysis, giving the protein and the fat, as I said before. 

They allow them in this State to place a tag on. They have a tag 

placed on the sack in place of the analysis being stamped on. The 

Secretary allows them to place a tag on with this analysis on it. 

I will say for the people who manufacture goods out of the State, 

the majority of them have the analysis on. I cannot say that the 

analysis that is found in the last bulletin compares exactly or that 

it comes up to the analysis that you see on the sack or bag. That is 

the matter that the Secretary is considering now, I believe about 

bringing suit against some of these people who are not complying 

with the law. 

Send to the Department of Agriculture and they will mail you 

Bulletin 122. I want you all to send for this bulletin; it will give 

you a great deal of information on this subject. If you want more 

information, send for Bulletin 87; that is a larger bulletin and gives 

some of the percentages. Those interested in the value of different 

feeding stuffs should send for it. 

PROF. WATTS: I would like to hear from Mr. Agee. I think 

he has had the most experience in institute work. We have had a 

great deal of valuable discussion during this hour and I would like 

to have Mr. Agee tell us what his idea is of the best way to run an 

institute from beginning to end. How an institute should be con- 

ducted, just a sentence or two on each point. I think he can do 

that; let us have that. 

The CHAIRMAN: We should be pleased to hear from Mr. Agee. 

MR. AGEE: If that subject had been given to me an hour ago, 

with the intimation that I was expected to spend five minutes upon 
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it, I might have done it, but I am afraid I couldn’t do it justice with- 

out some little thought. The farmers’ institute work has developed 

in recent years, and the variation in the development is one of the 

most curious things, as I have studied it ina number of states. We 

have some that are under autocratic rule absolutely from the centrad 

head, and our people say that that is all wrong, and yet when I have 

seen an institute so conducted, I have sometimes thought and said 

it is a mighty good thing to have some autocratic work in insti- 

tutes, and yet you know I come from Ohio. I think that Pennsyl- 

vania has one of the best modifications of these various systems 

that you can find anywhere. You want a central head; you must 

have an organization and have the men capable of doing the work; 

otherwise it is not efficient or economical. On the other hand, insti- 

tutes, as a rule, cannot be successful unless the local men take the 

heat and burden of the day and make them go. Well, now, how 
would I have an institute run? First, I would have a program 

suitable to the audience from beginning to end, regardless of the 

feelings of those who went on the program. That means just this, 

that if I had a local man who knew more, was a specialist, and 

knew more than the State lecturers knows on a certain subject, he 

would have just as much time on the program as the State lecturer. 

On the other hand, if I did not have that local man there, but had 

one who thought he knew as much, but really did not, and would be 

a bore, I tell you I would sit down on him and keep him off that pro- 

gram, even if I did have to live with him for the rest of the year. 

I dont believe any man is cut out for an institute worker unless 

it is in him to know when he is tiring his audience. 

PROF. WATTS: I would like to say that I never attended a 
better Normal Institute than I have here in Pennsylvania. I don’t 

say this was the best, but I do say that it has been very gratifying 

to me. 

The DEPUTY SECRETARY: Mr. Chairman and Institute Chair- 

men and Lecturers and all interested: The past four days to me 

have been an inspiration in this work. I am impressed with the 

thought and idea that we, in Pennsylvania, have at least taken 

one step forward in the line of elevating agriculture, which is the 

burden of our work. 

My friends, the photograph of your kindly feelings and courteous 

treatment, as well as the photograph of your presence and the work 

accomplished and carried through these four days, as presented in 

this program, is fixed in my mind, and I feel quite certain that at 

this particular time in the history of institutes in Pennsylvania, 

when we are approaching the season in which our instructors will 
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go forth throughout Pennsylvania, into the different counties, that 

they will go equipped as they never before have been to carry on 

and forward and ever advancing this great work. That is an in- 

spiration to me, as well as a pleasing thought. And I will only add 

that the one thing that has nerved and strengthened and given to 

me energy and courage to attempt to move forward in this work is 

the support and courteous treatment extended to me by the County 

Chairmen of Institutes everywhere, without an exception. I do 

not feel that, as I look back over these five years, my friends, that 

I am deserving of the kind treatment bestowed. I think I can see 

many times in which I might have bettered the situation. I might 

have done some things that would have aided some county chair- 

man, laboring and struggling under difficulties; I might, perhaps, 

have done something more helpful to him in his arduous work. On 

the other hand, I have seen some lecturers that I might have given 

a more helping hand at times. 

I look back over all these things, and remember how kind and 

courteous you have been to me during all this arduous work and 

how, to-day, we are moving on heart and hand in this great work, 

the greatest ever entrusted to man for the advancement of mankind 

—the elevation of agriculture. 

Now, thanking you for all the kindnesses extended, we shall sepa- 

rate from this place, so far as I am concerned, with the kindest feel- 

ings and the brighest hopes for our advancement in the future. 

On motion, the Normal] Institute adjourned. 

A. L. MARTIN, 

Secretary. 
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PROCEEDINGS OF THE ANNUAL MEETING OF 
Ee ss LA TH. BOARD) OF AGRICULTURE, 
HELD IN HARRISBURG, PA., JANUARY 24th 
BOND) 25th, 1905. 

Tuesday Morning, January 24, 1905. 

The Board met at 9 A. M. January 24, in the Auditorium of the 
Board of Trade, Vice President Jason Sexton in the Chair. 

On motion of Mr. Hutchison, duly seconded, a Committee on Cre- 
dentials was appointed by the Chair. 

The CHAIRMAN: I will appoint as such Committee Brothers 
Herr, of Clinton, Clark, of Westmoreland and— : 

MR. HERR: Mr. Chairman, I am not eligible to serve on that 
committee. ' 

The CHAIR: Has your term expired? 

MR. HERR: Yes. 

SECRETARY CRITCHFIELD: In view of the fact that there is 
likely to be a contest, I would suggest that the Chair appoint, at 
least, one or two of the older members of the Board. 

The CHAIR: I appoint Brothers Clark, Hutchison and Snavely. 

A member suggested that five was the usual number. 

The CHAIR: Brother Blyholder, of Armstrong. 

MR. BLYHOLDER: My term has expired. 

MR. CLARK: I would suggest Mr. McGowan. 

The CHAIR: Is he present? 

MR. CLARK: Yes. 

The CHAIR: Brothers McGowan and Temple. 

Mr. Clark, the Chairman of the Committee on Credentials, re- 
quested the presentation of all credentials promptly to the Com- 
mittee. 

The CHAIR: What is the further pleasure of the meeting this 
morning? 

MR. HERR: I move that we go on with the work, even if the room 
is cold. 

The motion being seconded, it was agreed to. 

The roll of members was called by the Secretary, and at this first 
roll-call and a subsequent call, the following persons answered to 
their names, a quorum being present at the first roll-call: 

N. B. Critchfield, R. I. Young, Norris G. Temple, A. I. Weidner, 
S. S. Blyholder, H. G. McGowan, John A. Woodward, M. E. Conard, 
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S. X. McClellan, J. W. Nelson, J. A. Herr, H. V. White, C. B. Hege, 
Geo. G. Hutchison, Matthew Rodgers, W. H. Brosius, Samuel 
McCreary, H. C. Snavely, P. S. Fenstemaker, A. J. Kahler, W. C. 

Black, M. M. Naginey, R. F. Schwarz, J. Sexton, J. A. Eschbach, A. T. 
Holman, W. H. Stout, J. F. Boyer, E. E. Tower, J. Newton Glover, 
D. M. Pry and M. N. Clark. 

The CHAIR: The next thing in order is the reading of the min- 
utes of our last meeting. 

The minutes of the last meeting were read by the Secretary, and, 
on motion, were approved as read. 

The CHAIR: We are now ready for the report of Specialists and 
Standing Committees. First, the report of the Botanist, Prof. W. 
A. Buckhout, of State College, Pa. 

The SECRETARY: Prof. Buckhout will not be here; his report. 
however, is in my hands. If it be desired I can read it. 

At the request of a member, the report of the Botanist was read 
by the Secretary, which is as follows: 

REPORT OF THE BOTANIST. 

By PROF. W. A. BUCKHOUT, State College, Pu. 

The correspondence of the Botanist for the year 1904, has been 
very similar to that of previous years. The inquiries numbered 
118; of which 44 were for the determination of plant specimens, 21 
were respecting weeds, sometimes an example being sent with the 
inquiry, 15 concerning fungi, 14 forestry and related topics, 3 re- 
garding seeds, and called for naming the kinds sent, 5 proved to be 
cases due to insect injury, while 16 were of a miscellaneous char- 
acter. 

For the most part these inquiries were so similar to those of 
previous years, and have been so frequently adverted to in previous 
reports, as well as in current periodicals, that it is quite unneces- 
sary to reconsider them here. Let me say, however, before passing, 
that, while there is some evidence of a better understanding of 
what has already been done in such cases and of what is already in 
print and available concerning them in reports and bulletins pub- 
lished for general dissemination, a very large number of people seem 
to be quite ignorant of it, and we are prone to think that they have 
something entirely new and that their experience is unique and 
peculiar. In many cases the subject matter of their inquiry has 
been thoroughly considered before in all its aspects and is well» 
treated of in some bulletins which can be had for the asking. Hence, 
I often refer an applicant to one of these bulletins and advise him 
to get it. In your Department of Agriculture, the series of bulle- 
tins, which has now reached upwards of 130, comprises a great 
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variety of topics, and in large: part, is still available to deserving ap- 
plicants. Similarly, the Farmer’s Builetin series of the United 
States Department ‘of Agriculture has reached over 2090, and com- 
prises a practical Ww orking library of great value for the gardener, 
fruit grower and farmer. This literature should be more widely 
known and more frequently taken advantage of. 

The particular cases which were somewhat out of the ordinary 
routine, and are worthy of individual mention are as follows: 

(1) Planting Black or Yellow Locust. This tree is of great utility 
because of its rapid growth and the durable character of its wood. 
In earlier days it was in great request, and a locust grove was a 
desirable adjunct to a Pennsylvania farm. Some of these old 
groves are still in existence, sprout growth or occasional seeding 
producing new trees as the old were removed. But in large part 
they have been cut away and not allowed to reproduce. The gen- 
eral revival of interest in forestry has led to information on how 
to grow this tree. 

Locust seed is generally easy to obtain and not expensive. It 
should always be well scaided before planting, and such seeds as 
do not swell up and soften, discarded, since they will not germinate, 
er, if so, very slowly and uncertainly. The young seedlings require 
no special care or handling and may be transplanted as easily as 
fruit trees. Sprout growth to be made most useful and productive 
should be carefully thinned out and trimmed during the first few 
years, else the crowding will be so great that no symmetrical trunks 
will be formed. The greatest drawback to growing locust trees, 
is in the attacks of the boring beetle, which often so riddles the 
wood as to make it useless or greatly impair its durability. It has 
been claimed that large plantations are not so much subject to the 
beetle injury as are single trees or small groups. 

(2) An “interesting case of wood determination came into my 
hands and was satisfactorily concluded. A small piece of wood, 
said to be part of a counter in an old store, was much disputed by 
local wood-workers, some calling it biack cherry, while others 
claimed that it was mahogany. These two woods, although very 
different, so closely resemble one another in texture that the only 
positive determination is made by microscopic examination. <A 
thin cross section of the specimen, compared with similar sections 
of known black cherry and mahogany examined under the com- 
pound microscope, showed clearly that it was mahogany, although 
the probability of this kind of wood in the particular situation 
where it was found seemed rather remote. The results were so 
striking that I made photo-micrographs of them. It is easy to see 
how a very important legal question of this character might arise. 

(3) Of the large number of plants received for naming, but few 
were out of the ordinary. There is considerable new interest in 
the collecting and also the raising of various plants used in the drug 
trade. Those who are interested in this should by al! means get 
the bulletins upon this subject; and, if cultivation is to be under- 
taken, it would be the greatest folly not to very carefully consult 
these epitomes of experience. The cultivation of ginseng, golden 
seal, etc., is so radically different from that of ordinary garden 
plants, that the novice will surely fail unless he prepares himself 
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thoroughly before hand. There is much trickery and deceit, as 
well as downright dishonesty, among the dealers and exploiters 
of this industry. 

Of the weeds of the year, the most_interesting was dodder in 
grain and clover fields. It probably came in every case from seed 
impurity, and its growth was vigorous and destructive because of 
the favorable weather and soil conditions. Dodder is a noxious 
parasite, entwining and strangling the plants about it. Fortunately 
with us it seldom flourishes except in small patches often not more 
than a foot or two square. It should never be left to seed but 
should be cut, left to lie until dry, and then burned. A little oil 
sprinkled over it, if necessary, will make it more inflammable and 
secure a thorough burning from which no seed can escape. One 
or two weeds not commonly or widely known, and hence somewhat 
new on my list may, perhaps, be spreading, but I think not. It is 
very gratifying to know that the keeled garlic (Allium carinatum), 
which was detected in Bucks county, along the Neshaminy creek, a 
few years ago, does not seem to be gaining any ground On the 
contrary, I am informed by Mr. N. E. Arnold, of Grenoble, who first 
detected it, and gave the facts which I published in Bulletin No. 
58, Pennsylvania State College Experiment Station, that it is not 
only not spreading, but seems to have sensibly lost vigor in the 
places where it was formerly growing; indeed it is now a rather rare 
plant. When we remember what a serious nuisance the common 
garlic (Allium vineale) is over the southeastern part of the State, 
we may well congratulate ourselves that this new intruder, which 
has much the same noxious qualities, seems likely to fail to become 
established and common. Joss, as a weed in lawns, is sometimes 
very troublesome. If the plot of ground is quite small the most 
satisfactory remedy is to remove the old surface and resod it; but 
for larger areas the only relief is to break up the surface and reseed 
it, using liberal amounts of fertilizer. Even then several years 
may be required in order to work a complete transformation and 
eradicate the moss. Mere pulling up the moss, accompanied by no 
other treatment is quite ineffective. 

(4) A number of specimens of depauperate or malformed growths 
of leaf and stem were received from different sources. They fall 
under the head of peculiarities due to physiological causes; thatis, to 
excess of water or some cther food constituent, to some poisonous 
substance, or some unfavorability of light, temperature, ete. The 
conditions of plant growth, while they are somewhat variable and 
elastic, cannot be varied beyond a certain point without disaster. 
Too great heat or too little, excess of water or some fertilizing 
material react upon the plant causing it to produce curled or drop- 
sical leaves, unduly shortened or elongated joints, or perhaps, an 
entirely unusual and abnormal form of growth. A good example 
of the latter was shown in a Japanese or Boston ivy. Normally this 
plant clings closely to a wall by delicately branching tendrils with 
sucker tips, and growing at the joints only. The plant under ob- 
servation was killed back by the severe winter weather. When 
the new growth tardily appeared in midsummer, it did not develop 
leaves of normal size and shape until during the last few weeks of 
the growing season. Then, instead of the usual delicate tendrils, it 
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threw out a profusion of coarse, matted aerial roots, much like 
those of a trumpet creeper or Englishivy. Other plants of the same 
species and growing under similar conditions of light and soil de- 
veloped none of these aerial roots; and the most probable explana- 
tion of this particular case is in the unusual and unfavorable condi- 
tions under which this injured plant was forced to grow. Cases 
of this sort are not unusual, but they are commonly quite local, and 
of not much practical importance. 

I am always glad to correspond with those who are interested 
in plants and plant growing and continue to offer the services of 
the Botanical Department of the College and Experiment Station 
to all reasonable requests. 

The CHAIR: You have heard the report of the Botanist. What 
will you do with the report? 

MR. HERR: I move that the report be received and placed on 
file. The question being put, it was so ordered. 

The CHAIR: The next in order is the report of the Pomologist, 
Cyrus T. Fox, of Reading, Pa. 

Mr. Fox not being present, his report was passed. 

The CHAIR: The next thing is the report of the Committee on 
Fruit and Fruit Culture, by J. F. Boyer, Chairman, Freeburg, Pa. 

Mr. Boyer read his report, which is as follows: 

REPORT OF COMMITTEE ON FRUIT AND FRUIT CULTURE. 

By J. F. BOYER. Chairman. 

The year 1904 may be set down as a record-breaker so far as the 
winter is concerned. The spring also was unfavorable; especially 
is this true of the strawberry, which was almost an entire failure in 
some parts of the State, while in other parts a partial crop was 
secured. Raspberries in most parts of the State were only about 
fifty per cent. of a crop. The Gregg and Cuthbert were, in many 
parts, killed to the snow-line. Blackberries also suffered from 
the effects of the severe cold winter. Wilson’s Early and Early 
Harvest were killed to the ground, while such varieties as the 
Taylor and Snyder bore a medium crop. Currants produced a fair 
crop. 

The apple crop was a full one in most parts of the State and the 
keeping quality was fine. Prices remained low and in many parts 
of the State the summer varieties were left to rot under the trees. 
Even some winter varieties did not yield enough money to pay cost 
of marketing, while choice varieties sold at a fair price. 
Pears.—This fruit was a fair crop in most parts of the State. 
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The quality also was fair. Blight remains to be the most destruc- 
tive element to this crop. The crop of peaches was an entire failure 
in hundreds of orchards, while other orchards in the same district 
bore full crops of first-class fruit; the keeping quality was extra 
fine. The causes of these various conditions was due to the severe 
winter. 
Where the orchards were located at an elevation of about 1,000 

feet above sea level, a full crop was secured, while in the same dis- 
tricts, orchards located at an elevation lower than 800 feet above 
sea level were not only winter-killed in the fruit buds, but hundreds 
of trees were kiljled entirely. Grapes in most parts of the State 
were a fair crop. 

Quinces are not producing as well as usual and for that reason 
are planted sparsely. 

Plums.—It is scarcely necessary to make allusion to this crop 
since it is so well known, that in 1904 the Japs won. It is, however, 
true that some varieties, such as Lombard and Imperial Gage and 
a few other varieties made a fair showing; but nothing in compari- 
son to the Japan varieties. Especially is this true of Burbank, 
Abundance, Wickson and Willard. It remains to be known what 
the outcome will be when all the Japan plum trees planted at the 
present time come to bearing. I fear it will be like the Kieffer 
pear and Ben Davis apple, quantity, not quality. 

Cherries.—This fruit was a fair crop in some parts of the State 
and an entire failure in other parts, like the peach, good and poor 
crops in the same locality. It does best on loose, warm, elevated 
soil. Sour varieties or that of the Morello type seem to be hardier 
than the sweets, from the fact that they can be grown on low grounds. © 

The year 1904 may be classed as a profitable one to the careful 
grower. Prices were fairly satisfactory for all fruits, except apples, 
of which too many common varieties were pressed on the market, 
together with a large per cent. of windfalls, blown down just a 
little before picking time. 

There seems to be two classes of fruit growers. The first class 
are those who grow the fruit; the second class are those who allow 
it to grow. The first class are those who nurse the tree from the 
very day it is planted until the fruit is gathered. They are close 
observers, doing the proper thing at the proper time. They watch 
every detail in the business. Their fruit farms show thrift; and 
being a progressive class of people they are a credit to this Com- 
monwealth. They area class of people who will not listen to theory; 
they want practical everyday information. They don’t want to be 
told how rapid the San José Scale increases, but how fast it can 
be subdued. They do not care to be told how fast or slow this 
scale moves from one tree to another; but want to know how soon 
it can be prevented from doing so. They do not care how long they 
live at this present day; but want to know how soon they can be 
destroyed. They want our practical men to come right down to 
business; less talk about its habits and more and better plans for 
its extermination. 

The second class are those who plant trees, cultivate very little, if 
any, and depend on Providence to grow their fruit. They only visit 
their orchards about the time they expect the fruit to be ripe. Their 
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fruit, if any, nearly always goes begging for a market, and in many 
cases does not cover cost of marketing. - 

If there is any truth in the saying that the “big fish eat the little 
fish,” I feel sure it can be truthfully said to hold in fruit culture on 
account of the scale. 

In conclusion, will say that while the fruit, not properly grown, 
goes begging for a market and has a tendency to lower the market 
for the better class of fruit, yet there is absolutely no reason to 
feel discouraged, for as long as people eat, fruit growers will find 
ready for sale for their products at remunerative prices. 

A Member: Mr. Chairman, I regard it as a very excellent report; 
{ do not know what the custom is as to the adoption of it, but I 
think it is a report which we ought to be proud of. 

On motion, the report was ordered received and placed on file. 

The SECRETARY: In regard to the election of officers, perhaps 
it will be necessary for me to make some explanation. Our meet- 
ing was called to convene on Tuesday instead of Wednesday, for 
the reason that I received from a number of members of the Board 
communications suggesting that it would be a good thing to have 
the meeting of the State Board convene the same week with the Live 
Stock Breeders’ Association. The first communication that I re- 
ceived in regard to ihis matter was from Mr. Bayard, the Secretary 
of the Live Stock Breeders’ Association, and afterwards I received 
communications from a number of members of the Board suggesting 
that we have a kind of joint meeting, so that the members of each 
Board, the State Board of Agriculture and the Live Stock Breeders’ 
Association, could have the advantage of the discussions at the two 
meetings. 

In order that this might be accomplished, it was unecessary for 
us to begin our meeting on Tuesday instead of Wednesday; and you 
will observe that the act of Assembly creating the Board provides 
that one-third its members shall go out of office on the fourth Wed- 
nesday of January in each year. If we should proceed to the 
election of officers at this time, the persons who are here as mem- 
bers-elect would not have the right to vote, because they do not 
succeed to their positions upon the membership of the Board until 
the others go out, which will be to-morrow, and I think, possibly, 
it would be better if this matter of the election of officers were to 
be postponed until to-morrow, so that no question could be raised 
hereafter as to the legality of the proceedings of the Board. 

I make this suggestion and then the Board can do just as they 
think best in regard to the matter. 

MR. HERR: Mr. Chairman, I move you that to-morrow morning 
at 9 o’clock be the hour fixed for the election of officers. 

The motion was seconded by the Secretary, and the question being 
put, it was agreed to. 

The CHAIR: The next order on the program is Unfinished Busi- 
ness. Is there anything te be brought before this Board in that 
line? There does not seem to be. 

24 
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The CHAIR: New Business. It rather seems to me that that 
should be taken up after the organization of the Board to-morrow. 

The SECRETARY: Yes; that would be better. 

The CHAIR: If there is no objection, we will let that order of 
business lie over. 

The CHAIR: Miscellaneous Business. 

The SECRETARY: Mr. Chairman, I wish to say that we have had 
two very excellent reports presented to this Board, and I have no 
doubt that thoughts have suggested themselves to some of the mem- 
bers that they would like to express in the way of general discus- 
sion. These reports will be published and the discussions that 
take place upon them will also be published, and they make very 
valuable farm literature. I havn’t any doubt that some very ex- 
cellent things might be brought out and I hope that there may be 
a general discussion of these two subjects. 

PROF. SURFACE: Mr. Chairman, I heartily agree with the Sec- 
retary in his suggestion as to the value of these papers, and wish 
to say that some things came to me while the report of the Botanist 
was presented. The point I have to make is this, that in that ex- 
cellent report of our Botanist, mention was made of a very objec- 
tionable and pestiferous weed known variously as fire-weed, or the 
paint-brush, and also sometimes called hawk-weed. It is not what 
is properly known as hawk-weed. That is a different weed; but 
this is also sometimes known as hawk-weed. Reports have reached 
me that this weed grows so thickly that sheep can hardly get their 
roses down to the ground between them and there are entire fields 
that are being abandoned in certain sections in the southern coun- 
ties of the State. 

It is a plant that has some of the characteristics of the dandelion; 
the seeds are carried like dandelion seeds and they float out over 
a field of woodland and work down into the soil, so that when a 
fire sweeps over it, the seeds are not destroyed; they work down 
into the soil in the process of germination, then they spring up, 
and that is the way they are carried and spread over the fields 
where they are not subject to the usual methods of destruction. I 
know of no remedy for them except to keep them constantly cut off 
so as not to permit their blooming or going to seed. it will demand 
three or four cuttings a year for three or four years to keep them 
down.. 

Another weed that I have found starting generally over the 
State which is very destructive, is the so-called horse-nettle or 
Jerusalem cherry (Solanum carolinense). In Maryland that weed 
is so abundant that entire farms have been forsaken because of 
its presence there. It grows up to a height of a foot or a foot and 
a half and it has a blossom similar to that of the potato plant. 
It belongs to the same botanical family as the potato, tomato, night- 
shade, tobacco, the egg plant, the jimson weed and a number of 
others. It has a kind of branches on the stalk, branches and leaves 

that are long, sharp and prickly, and no stock will eat it. Its fruit 



No. 7. DEPARTMENT OF AGRICULTURE. 363 

is a yellow berry full of seeds and about the size of the end of a 
man’s finger, or about the size of a potato ball. 

It is very hard to eradicate. It is a very serious pest, and it is 
important that every person should be able to recognize this pest, 
because if it once gets a start on one’s premises, it will be very 
difficult to destroy. I have heard of persons who have been able 
to get rid of it by putting the field into cultivation with corn, pota- 
toes or some other hoed crop, and just as soon as any green leaf of 
the weed starts, cut it down; keep the fields under the cultivator and 
keep.it cut right down so that the leaves do not have a chance to 
start. 

While I am speaking of this, I wish to say, Mr. Secretary, that 
this last summer I met with a gentleman who had an entire field 
which had been closely covered with Canada thistles. He had 
turned Angora goats into this field and found that they would feed 
upon the thistles, and when they got tired of feeding on them, he 
would sprinkle a little salt over them and the goats went at them 
again with apparently fresh relish. In that way he was able to 
keep them down. I think these three points are worth reporting. 

DR. THAYER: I would like to ask if that is not poisonous to 
stock. 

PROF. SURFACE: No; not poisonous to stock. Stock will, not 
eat them. The proper name of it is horse-nettle, or Jerusalem 
cherry—the scientific name is Solanum carolinense. 

DR. TOWER: Speaking of this paint-brush, Susquehanna county 
is full of it. In speaking of sheep not being able to get their 
noses down, that is correct. I have seen it where there were places 
half the size of this room where it was so thick they really couldn’t 
do that, so that the statement is correct. i 

PROF. SURFACE: Mr. President, that is the way I learned it; 
I believe it to be the one of the most serious coming pests of the 
weed crop of Pennsylvania, and where I have seen it, it is just as 
I have described it. 

MR. CLARK: The Committee on Credentials is ready’ to make a 
partial report, if you are ready to hear it. 

The CHAIR: We are ready to hear the report. 

A partial report of the Committee on Credentials was presented 
to the Board by the Chairman, which is included in the supple- 
mentary report on page 433. 

MR. HUTCHISON: Mr. Chairman, I move that these gentlemen 
be elected as members of the Board as reported by the Committee. 

MR. CLARK: I second the motion. 

The motion was stated by the Secretary. 

MR. HERR: I rise to a point of order, that you made yourself 
some time ago, whether to-morrow morning is not the proper time 
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to act on that report, at 9 o’clock. If we cannot elect the officers 
of the Board, it seems to me that we cannot take in members. 

The SECRETARY (Acting as Chairman): That is right; the point 
of order is well taken, and any action upon this report will be de- 
ferred until to-morrow morning. 

MR. CLARK: I would like to know if there are any other creden- 
tials to be presented. If there are, I request that during the day 
they be handed to some member of the Committee on Credentials 
so that if we see proper we can call the Committee together and get 
this matter arranged so that at a very early hour to-morrow morn- 
ing we can make our report. 

A suggestion was made by a member that the Board might act on 
the reception of delegates already reported on by the Credential 
Committee. 

The SECRETARY: I think it will be all right to act on the recep- 
tion of delegates. 

List of delegates was read by the Committee on Credentials. (See 
report of the Credential Committee, page 433.) 

The CHAIR: What is the pleasure of the Board in regard to this 
report? 

MR. CLARK: I move that this report be accepted and that these 
members be elected as delegates. 

A member suggested that the name read as Jacob Boyer should 
read John F. Boyer. 

MR. CLARK: I would make a word of explanation here. There 
is a gentleman on the floor who is a delegate from Indiana county 
in place of Mr. McHenry. He was called from his home about a 
week ago last Monday morning to go to California to the bedside of 
his oldest son, and he wrote back and asked them to send down a 
representative to take his place and have the same privilege as a 
member of the Board. Their society also sends in a similar request. 
We have no precedent to go by, but as a matter of courtesy, this 
committee will accept the gentleman to sit with us-as a delegate 
from their society, if this organization sees proper to elect him. 
That was the sentiment of the Committee. He will only have the 
privilege of sitting and talking but will not be permitted to vote. 

It was moved and seconded that the persons whose names were 
mentioned in this report be received as delegates and accorded the 
privileges of the floor. Motion agreed to. 

The CHAIR: It has been our custom to appoint a committee to 
wait on the Governor and to notify him that the State Board of 
Agriculture is in session and that we desire his presence. As this 
has been the custom, we will appoint that committee now. We ap- 
point as such committee, Mr. Blyholder, Mr. McClellan and Mr. Fen- 
stemaker. They will please, during the forenoon sometime, wait 
on the Governor and let him know that the Board is in session and 
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desires his presence. Undoubtedly he is very busy, and it is doubt- 
ful if we can get him here with us, but I think it is well enough to let 
him know, as a matter of courtesy, that we are in session. 

MR. HERR: I have an inquiry to make concerning the fruit 
business. We all heard that the members were requested at our 
last meeting at Bellefonte to bring samples of fruit for exhibition 
at the meetings of the Board. I just closed my institute Saturday 
afternoon, and was obliged to leave Monday noon in order to get 
here in time and the matter slipped my attention; but I expected 
at the time that the Secretary would notify the members in the 
program that a committee had been appointed for the examination 
and identification of fruit, a committee of experts, and a card notify- 
ing the members to bring in these samples of fruit. As I received 
none, it slipped my memory. I do not understand that that exhi- 
bition was only to be made at the fall meeting, when fruits are 
plenty, but it should be made now. It was also stated that a proper 
place would be provided to exhibit that fruit. I do not know—I 
haven’t heard any of the members say that they have any fruit here. 

- At the time that was mentioned, I thought that ought to have been 
on the program, so as to call the attention of every member of the 
Board to it. 

The SECRETARY: In response, I can only say, that the Chair- 
man failed, for some reason, to send the names of the committee, 
if such a committee was appointed, to the Secretary, and so I don’t 
know that any committee has been appointed. 

MR. HERR: I think the Secretary ought to appoint the commit- 
kee: 

The SECRETARY: The motion was that the Chairman appoint 
the committee. All committees are appointed by the Chairman. 
That is one of the standing rules of the Board, unless otherwise or- 
dered by the Board. 

MR. HERR: The Governor is the Chairman and unless his special 
attention was called to it, he had no knowledge of it. 

The SECRETARY: The Secretary, as a matter of course, would 
consider that it was the duty of the Chairman who presided at the 
time the motion was passed. The Secretary is not willing to agree 
that it is his duty to do anything that is not prescribed, or that is 
not set forth by the Board itself. I can hardly conceive how it is 
possible that the gentleman from Clinton county would think that 
it was the duty of the Secretary to take charge of this matter. 

MR. HUTCHISON: Was it not for the fall or summer round-up 
that these exhibits were to be made? 

MR. HERR: The resolution did not say so. 

The SECRETARY: No, it says “exhibits at meetings.” 

MR. HERR: To put all matters of doubt at rest, I move that the 
Secretary of Agriculture, who is the Secretary of our Board, be 
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authorized to appoint such committee for future meetings of the 
Board. 

The motion being seconded, it was agreed to. 

On motion of Mr. McClellan, a Memorial Committee was ap- 
pointed by the Chair to take action on the death of Mr. George T. 
Henry, an ex-member of the State Board from Clarion county. 

The SECRETARY: The whole proceeding in regard to this fruit 
business is quite clear in my mind, as much so as if it had occurred 
yesterday. When we were about to conclude the meeting of the 
State Board, before the round-up meeting was organized, Mr. Herr 
arose in his place and called attention to the very fine exhibit of 
fruit that was standing just to the left of the seat which was oc- 
cupied by the Chairman, and he suggested that it would be a very 
excellent thing that exhibits of fruit should be brought here in 
order that persons who were well acquainted with the varieties of 
fruit growing in the State of Pennsylvania might name certain vari- 
eties that were brought, the names of which were unknown by the 
producers; and after talking a little while, upon this subject, he 
made the motion that a committee be appointed, whose duty it 
should be—this committee to be expert fruit growers—whose duty 
it should be to name the varieties that were presented to the meet- 
ing, and specially requested in his remarks that he be not placed on 
that committee for the reason that he did not consider himself an 
expert. I make these remarks in order to call it to the recollection 
of all, so that you may know just exactly when this matter took 
place. After he concluded, some remarks were made by Dr. Funk 
about a certain black apple that had come into Pennsylvania from 
Arkansas, and this apple he commended very highly. 

A Member: Do I understand that farm products are included in 
this motion? 

The SECRETARY: No, the exhibit there consisted of fruit and 
vegetables. There were some very fine potatoes up there, and Mr. 
Hutchison took occasion to suggest that possibly they were not 
all of the same size, and then the motion consisted of fruit only— 
that a committee be appointed to name certain varieties, as I have 
stated. 

MR. McCLELLAN: The resolution that was just carried, carries 
with it farm products, does it not? 

The SECRETARY: No, I do not so understand it. I understand 
that Mr. Herr’s motion was confined to the inspection and naming 
of certain varieties of fruit not known to the producers; that was 
to be the duty of this committee of experts. 

MR. HERR: I suggested only a committee on fruits; it is not likely 
that a committee who would be experts on fruits would be also ex- 
perts on farm products. I want to make a suggestion that here- 
after the programs call our attention particularly to that and state, 
if it is so that it can be, that a place will be provided for that fruit. 
If these matters are called to our attention, we should be likely to be 
more prompt in bringing our fruit, and I rise to second the motion 
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of Mr. McClellan that a Memorial Committee be appointed upon the 
death of George T. Henry, ex-member of the Board from Clarion 
county. I would also suggest that such other members of the Board 
as may have died during the year, be included, if there are any 
others; there are no others that I can recall. 

The motion was agreed to. 

The CHAIR: We are under the head of Miscellaneous Business. 
Is there anything further to be brought before the Board under this 
head? . 

The SECRETARY: The record that I made of that motion (the 
motion in reference to a committee on fruit at the time the motion 
was made) is as follows: “On motion, the Chairman was instructed 
to appoint a committee composed of experienced horticulturists and 
fruit growers to name the varieties of fruit brought to these meet- 
ings and to report on the exhibit of fruit and vegetables.” I was 
under the impression when we were talking a moment ago, that the 
vegetables were not included. 

MR. HERR: Well, that is all right, only I think you ought to have 
another committee for vegetables. 

MR. HUTCHISON: Mr. Chairman, I move you that a committee 
be appointed by the Secretary on vegetables. 

The motion being seconded, it was agreed to. 

The Secretary made a statement that Dr. Thayer had been invited 
to come here and discuss a certain question: Are you prepared to 
read your paper? 

DR. THAYER: Yes. 

The SECRETARY: If there is no objection now, I shall be very 
glad to hear the Doctor’s paper on the subject of “Clovers in Penn- 
sylvania.”’ : 

The CHAIR: It is a very important subject and I hope the Doctor 
will come forward and read it. Iam very anxious to hear it myself. 

Dr. Thayer came forward and read his paper which is as follows: 

THE CLOVERS AS FERTILIZERS, INCLUDING THE PRODUC- 

TION OF ALFALFA. 

DR. I. A. THAYER, New Castle, Pa. 

No problem confronting the farmer to-day is of more importance 
than that involved in the restoration and maintenance of soil fer- 
tility. When sufficient live stock is kept to consume the grain and 
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roughage produced on the farm, and the manure is carefully saved 
and restored, at least seventy-five per cent. of the fertilizing con- 
stituents removed in such crops will be restored to the land. A 
small part of the remaining twenty-five per cent. will be added to 
the available fertility through the disintegration of the insoluble 
compounds of the mineral elements of fertility, due to the operation 
of this decaying vegetable matter and the admission of air by fre- 
quent cultivation. Still, at best, there will remain a deficiency to 
be made up. In so far as the grain and roughage may be sold from 
the farm, instead of being consumed thereon, and the manure re- 
turned, of course, this deficiency will be augmented. To what ex- 
tent the soil is depleted in the removal of some of the common farm 
crops, the following statement will show: 

Fertilizing Constituents Removed. Pounds per Ton. 
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Thus, if a clover field produces two and one-half tons of hay per 
acre, we remove from that acre 103.5 pounds of nitrogen, worth 
515.45, 19 pounds of phosphoric acid, worth 95 cents, 110 pounds of 
potash, worth $5.50, or a total value of $21.90. If this were sold at 
$10 per ton and the value of the fertilizing constituents removed 
were deducted, there would remain $3.10 for the work of harvesting 
and marketing. But if fed to the dairy cow the protein alone in 
that two and one-half tons, at seven cents per pound, would be worth 
$25.69, and the manure returned would be worth $16.47. Of course, 
in the removal of the nitrogen contained in that two and one-half 
tons of clover hay we do not take the 103.5 pounds wholly out of the 
soil, since a large portion of this had been taken from the atmos- 
phere, and in leaving the stubble and roots of the clover plant we 
probably leave the soil as rich in nitrogen as it was before the crop 
was grown; but we remoye so much that might have been added 
to the soil. The real loss to the soil is probably to be measured by 
the value of the phosphoric acid and potash removed in the hay, 
namely, $6.45. But by feeding the hay and returning the manure to 
that acre, seventy-five per cent. of the total fertilizing value of the 
two and a half tons of clover hay, or $16.47 as stated, would be 
restored to the soil. 
From the tabulated statement given, the results of removing any 
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crop can be estimated. Thus if from one acre we remove one and a 
half tons of timothy hay, we remove $7.72 worth of fertility. Hence, 
to maintain the soil fertility, so much must be returned each year. 
But if that hay were fed, and the manure returned to the field, there 
would be a deficit of but $1.93 in value. 

Contemplating these facts in the light of the history of most of 
our farms in this State from which their products have been re- 
moved year after year for a century, is it strange that our soil is 
failing to produce the crops our grandfathers produced, or that we 
so frequently hear the wail, “farming does not pay.” 

How, then, are these losses to be made up? Not wholly in the 
use of commercial fertilizers, for they are too expensive and they 
give no humus to the soil. Not altogether by the use of stable man- 
ure, since there would be a deficit of twenty-five per cent. of what 
was taken from the soil, even if all products were fed; while the 
fact is that often not one-half of them is fed on the farm. 

It will be well at this point to inquire into the state of potential 
fertility in the average Pennsylvania soils as revealed in the fol- 
lowing analysis: 
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These elements are chiefiy locked up in the water-insoluble com- 
pounds that must be corroded or oxidized to be brought into solu- 
able forms available to the roots of the plants. This may, to some 
extent, be accomplished by cultivation, turning the soil up to the air, 
breaking up the soil grains and thus exposing an increased surface 
to the action of oxygen. Another means of accomplishing this end 
is the introduction of decaying vegetable matter, such as green crops 
or stable manure, since in their decomposition certain acids are 
liberated that attack and corrode the mineral compounds and thus 
render portions of them soluble. This is true of all green manuring, 
and, together with the great value of such growth as cover-crops 
in preventing the waste of soluble fertility, such as the nitrites and 

nitrates that have been formed in great abundance during hot 
weather, shows the importance of always turning in a cover-crop 
or a sod whenever a seed-bed is prepared. The crying demand of 
our old soils for humus to retain moisture and stored sunshine for 
the growth of our plants, to improve the physical condition of the 
soil and make commercial fertilizers and lime more beneficial and 
less harmful, must be heard and heeded by the farmers of this State 
if their operations are to be profitable. Recent observations in 
some of the hitherto richest counties east of the mountains, dis- 
covered field after field whose surface soil is as colorless as is the 
earth six feet below, and whose soil grains are drifting in the winds 
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and washing down the hillside, piteously pleading for humus to 
give them the flush of fertility and plant roots to bind them in their 
place. This condition brought about by neglecting to restore 
humus, and often by excessive use of lime by which the little remain- 
ing humus was burned out, must be speedily changed or some of the 
proudest fields of the State will become practically barren. 

The difference between our fields to-day and the same fields when 
our grandfathers looked upon the golden harvests that brought 
them forty bushels of wheat, a hundred and fifty bushels of corn 
ears or two or three tons of timothy hay per acre—the difference 
between these old eastern fields and the vast prairie empires of the 
west whose thundering train-loads of wheat and becf have sung a 
requiem to our hopes, may be expressed with the one word—humus. 
In the mineral elements of fertility no fields are richer than ours; 
but to unlock this fertility, humus, in all its vital functions, is an 
absolute necessity. And when we remember that the chief ele- 
ment in building the foliage of the plant through which carbon is 
gathered from the air, as well as in building the frame of the young 
animal, is nitrogen; that this element in the forms available for 
plants is not only the most important but the most expensive in 
the market, and the most easily lost, we see the importance of 
possessing a humus rich in nitrogen. With an atmosphere fifty-four 
miles in depth, four-fifths of which is nitrogen, it is not necessary 
to pay the dealer fifteen cents a pound for this element. The hand 
that guides this inexhaustable store across the plains has given us 
plants enabled by a mysteriously organized life to gather this ni- 
trogen from the soil atmosphere and prepare it for the plant. The 
chief plants available in this latitude that possess this power are 
the clovers—the common red, mammoth, crimson, white, alsike, 
alfalfa and the vetches. The clover plant when turned into the 
soil accomplishes all that we have seen accomplished by the non- 
leguminous plants, and very much more. Its longer roots perforat- 
ing the soil far below the average plow-depth, leave openings to ad- 
mit the air, to break up the subsoil and oxidize the mineral com- 
pounds, at the same time the plant pumps back much of the escap- 
ing fertility, especially the phosphates and potash that was out of 
the reach of the plants and roots of other crops. But its chief su- 
periority consists in the fact that it adds to the soil, not only a 
valuable bed of humus, but with it large quantities of nitrogen 
taken from the air, while the non-leguminous plants simply add to 
the soil what they had taken from it, with the exception of carbon. 

The amount of nitrogen appropriated by the clover plant differs 
somewhat with varieties. An experiment by the Cornell Station 
showed that after three months and four days’ growth the crimson 
had gained per acre 155 pounds of nitrogen, the mammoth 145 and 
the common red 103. The alfalfa and vetches are much richer. 
Thus a ton of red clover hay contains 41 pounds of nitrogen, alfalfa 
48 and winter vetch 55. In the above experiment crimson clover 
had gained per acre as much nitrogen as would be found in thirteen 
tons of good stable manure or enough to produce sixty bushels of 
wheat with its straw. 

It is not definitely known what part of its load of nitrogen is 
taken from thé air and what part from the soil, but enough is 
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known to lead to the conclusion that the larger parc. comes from the 
air and is by so much a net gain to the soil. The probability is 
that these proportious will vary with the varying quantities of the 
soil nitrates. It is also a well established fact that the plant is 
enabled to secure its nitrogen by the bacteria, or micro-organisms, 
resident in the nodules on the roots, though their modus operandi 
is not certainly known. However, the conditions of such activity 
are well understood. Moisture, heat, alkalinity and the presence of 
air are some of the prime conditions that must be secured in order 
to promote rapid nitrification by means of the bacteria. The pres- 
ence of phosphate and potash, with frequent cultivation, has been 
found to greatly promote their activity. These leguminous plants 
may exist in a feeble state without showing the existence of nodules, 
and presumably without their specific bacteria, especially in soils 
rich in nitrates; but in the measure of the existence of the root 
nodules, and hence of their bacterial action, will they fix the free 
atmospheric nitrogen and reach a full development. 

Though the fertilizing value of the clovers may not yet be fully 
appreciated, they are coming into favor more and more; yet many are 
discouraged by their failures in attempting to produce it. How 
to secure a clover stand and bring it to maturity is the anxious and 
important question. My own experience and rather extensive ob- 
servation leads me confidently to the conclusion that when we un- 
derstand the nature and demands of the clover plant as well as 
we understand those of our common farm plants, we will have no 
more difficulty in growing it than we have in growing them. Poor 
soil will produce but poor crops of any kind. Unfavorable climatic 
conditions will injure any crop. Any other crop treated as un- 
wisely as we have usually treated the clovers will result in as many 
failures as we experience in growing this. The fact is that clover 
is one of our hardiest plants. It takes hold on the earth, the air 
and the sun more fully than do the non-leguminous plants, and with 
the aid of its bacteria has a distinct advantage over the latter; and 
when its deep-root system is once developed can more successfully 
cope with frost and flood and drouth. 

There are at least four supreme conditions of securing a full 
growth of clover. 

1. The soil must be cleared of stagnant water, and this for two 
reasons: 

First, because water in a compact clay soil will form ice that will 
ruin the plant by heaving. When water freezes it expands and 
must bulge upward. When this occurs the plants caught in it are 
lifted out of the soil or are broken. This, and not the low tempera- 
ture, is what destroys the plant. If no stagnant water is present 
and the soil is loose when the ground freezes and the pressure is 
put upon it, the earth crumbles and the plant escapes injury. But 
in the second place, the water should be removed to admit air. AS 
has been already stated, the bacterial activity cannot go on without 
the presence of air. Nitrification or the chemical union of oxygen 
and nitrogen cannot take place, of course, without the air contain- 
ing oxygen. Hence the absolute necessity of an open soil free from 
stagnant water. Surface drainage will not always be sufficient. It 
must be remembered that the clover roots need a foot or two in 
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depth of earth and will not thrive in stagnant water. In compact 
clay soils, tile draining will be necessary to insure the production of 
clover. In some measure the result here sought will be produced 
by supplying the second condition, namely: 

2. The addition of humus to the soil, either in the form of stable 
manure which is by far the best, or by turning in rye and winter 
vetch sown early in the fall after a summer crop has been removed. 
A top dressing of stable manure, well rotted, will be most effective. 

This will serve to retain moisture, so necessary to the young plant, 
raise the temperature of the soil, prevents heaving, greatly facili- 
tates the work of the bacteria and renders lime and commercial fer- 
tilizers far more effective. 

3. If in testing the soil for acid with blue litmus paper, it is found 
that it is sour, which will be known by the blue paper turning 
red after having been placed in the moist soil for a few minutes, 
lime should be applied in moderate quantities, never more than 
fifteen bushels of freshly burned lime to the acre, evenly distributed; 
or twenty-five bushels of air-slacked lime. If Wampum ground caus- 
tic lime can be procured and applied with a drill, within three weeks 
from the time it was ground, it will give the best results, and in 
this form a thousand pounds will be ample. This should be drilled 
in a week or two before the seed is sown to prevent injury to the 
germinating seed. This will hasten the reduction of the coarse 
manure to available forms and greatly promote bacterial action 
which cannot exist in an acid soil. Should there be no evidence of 
acid present, four or five hundred pounds of the ground lime per 
acre will be of great advantage in mellowing the soil, liberating 
otherwise unavoidable potash, and as a direct food to the plant. 
The addition of a moderate dressing of bone phosphate or finely 
ground bone, with potash, if on sandy soil, will be found very profi- 
table. But stable manure and lime should be the chief reliance. 

4. For best results the clover must be treated as we treat other 
crops—given an open field and a well prepared seed-bed. We give 
the use of the field for a season wholly to corn or oats or wheat. 
We never think of growing a crop of oats and of corn, of rye and of 
buckwheat, or of timothy and of potatoes on the same ground at 
the same time. Yet, in the production of clover, a crop worth more 
than either, we have tried to grow three full crops on the same 
ground at the same time. We have thought it should have a “nurse 
crop.” What we have meant by the term “nurse” it is difficult to 
understand. If we thought it needed protection from the sunlight 
we forgot the fact that sunlight is one of the essential conditions| 
of its growth. It needs a large amount of moisture—452 tons for 
the production of one ton of dry matter—fertility and sunshine, 
and a “nurse” that deprives it of these is not a nurse, but a robber. 
True, we may secure a partial stand where the wheat or rye is weak, 
and especially if the field had been top-dressed with stable manure; 
and if our object is to secure a light stand of plants between the 
tussocks of timothy, this may accomplish that purpose; but a full. 
even stand is the exception, and in our depleted soils is impossible. 
Even on the best of soils where I have been able to secure what 
was regarded as a good stand, I found an open land at the side of 
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the wheat field that had been seeded to clover at the same time, 
from five to ten times as many clover plants on a given area as grew 
among the wheat and timothy. Then again, our custom of sowing 
clover seed on a honey-combed soil in February or March often ex- 
poses the young plants to destruction by frost. Even where a com- 
paratively fair stand is secured, the plants that have struggled for 
existence until harvest time are weak from having been deprived 
of light and moisture by the “nurse crop,” and when suddenly ex- 
posed to the scorching sun and the drouth of July, they perish. 

If the field cannot be given exclusively to the clover and a proper 
seed-bed prepared in the spring, a wheat or rye stubble field may be 
prepared early in July by burning off the stubble and thoroughly 
harrowing it. If a cutaway or disc harrow can be used the burning 
will not be necessary. As soon as the grain can be moved the soil 
is friable and in the best condition for pulverizing. Sow on this 
fine seed-bed at least fifteen pounds of red or mammoth seed, or 
eighteen to twenty pounds of crimson clover, and harrow in thor- 
oughly. If the soil is loose and dry, especially if it be a sandy loam, 
it should be rolled before the last harrowing. The crimson may be 
sown on an early potato field if the potatoes can be removed by the 
first of August. This will prove an‘ ideal seed-bed. Fair results 
may be realized by sowing it among corn before the last cultivation, 
provided the corn is of a small variety and sowed north and south 
four feet apart. 

As shown in a very decisive manner on my own farm in several in- 
stances, there is a wide difference between the growth of crimson 
clover on ground that had previously raised it for two or three 
years, and that on which none had been grown, owing to the fact 
that the first had become well inoculated with its peculiar bacteria, 
while the latter seemed to have very few. On the first there was a 
complete stand three or four times as large as that on the second, 
and the root nodules were proportionately large and more plenti- 
ful. In rare cases it has been found necessary to inoculate the 
field with soil taken from a good clover field and drilled in at the 
rate of two or three hundred pounds to the acre. Careful experi- 
ments have shown this to be successful and thoroughly established 
the necessity of these bacteria to the full development of the clover- 
plant. But in the case of the common clovers this will seldom be 
necessary. Supplying the conditions already named will usually 
insure a fine stand the first year and inoculate the soil for better 
crops in the future. 
A very important measure in developing the root system and af 

ing another security against the heaving out of the young plant, is 
clipping it early in ‘September. No matter when sown, or whether 
it be the first or second year, this measure will be found of great 
advantage. Unless needed for seed or to plow in for green manure, 
the aftermath of red clover should be clipped just before it begins 
heading, thus turning the energies of the plant to the development 
of the roots. JI have seen many promising crops ruined by the fol- 
lowing spring through neglecting this. This clippings, if sufficient 
to smother the plant, may be profitably fed to the dairy, or to 
sheep, swine or poultry. It will be found, as I have repeatedly ob- 
served, that the July sown clover thus treated, will present a bet- 
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ter developed root system by the first of December than will be 
found in the March sown clover under the care of the robber nurse. 

Since I am considering the clovers with special reference to their 
fertilizing value, I cannot close this subject without special men- 
tion of the queen of my fields—the crimson clover. For eight or 
nine years I have grown this exclusively as a fertilizer. Where- 
ever a vacancy occurred on ground devoted to early vegetables, 
among sweet corn, cabbage, etc., | sow in the seed, from early in 
July until the middle of August, and always have a great mass of 
plants to turn in by the latter part of the following May. This 
ground is then rolled down compactly and planted to the later vege- 
tables, potatoes, corn, cabbage, celery and the like. I have thus 
increased the yield of potatoes eighty-two bushels per acre in com- 
parison with unclovered land, otherwise as fertile that lay beside- 
it. In addition to what has been said on the production of the 
clovers in general, I mention somethings especially necessary in 
the production of this. The seed should have been grown in the 
north from plants thoroughly acclimated. Every farmer may grow 
his own, and it would be profitable for him to do so. It is an annual 
and need not interrupt a rotation of crops on the farm; but to be 
ready to turn in in time for a crop of corn or potatoes it should be 
sown near the middle of July. If but a light growth is secured, or 
even if it should be largely destroyed by heavy freezing during the 
latter part of winter or early spring, as a cover crop and a gatherer 
of nitrogen, it will have paid tenfold its cost of production. 

The vetches stand in a class by themselves, not only because that 
in their nitrogen-content they rank the highest, but because they are 
the most hardy to resist unfavorable climatic and soil conditions. 
The hairy or winter vetch is the leader. Sown in September it 
will form a mass that will perfectly cover the ground during winter 
and be ready to turn in anytime in May. It is better to sow it 
with rye, since it is of a viney nature and will be held up by the 
rye convenient for plowing in. Thirty to fifty pounds should be 
sown to the acre with a bushel of rye. 

Logically, I might close my lesson here; but the wants of feeders 
as I have observed them throughout the State lead me to add, as 
a sort of appendix, a word on the production of alfalfa. The 
enormous sum paid every year by dairymen and others for mill feeds 
and by-products, and the consequent small margin of profit left to 
the feeder, calls louder and louder for such fecds as can be grown 
on the farm, meet the demands of an efficient ration, and at the 
Same time enrich the soil. From all the evidence before me, 
and it is considerable, I believe that such a ration may be found in 
alfalfa and corn. <A test was recently made at the Maryland Ex- * 
periment Station. Eight cows, as nearly alike as could be selected, 
were divided into two classes. Four were fed alfalfa and corn meal. 
The second four were fed corn silage, wheat bran, gluten meal and 
linseed meal. At the end of four weeks the first four, fed alfalfa 
and corn meal, had produced two hundred pounds more milk than 
had the second four. Then the feed was changed. The second 
four were put on alfalfa and corn meal, and the first four were 
fed the silage, bran, gluten and linseed meals. At the end of 
another four weeks the alfalfa and corn-fed cows had produced sev- 
enty-five pounds more milk than had the silage and bran-fed cows. 
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A Nebraska test showed that pork produced by feeding corn and 
wheat bran cost $3.75 per hundred. By feeding corn alone it cost 
$2.97, and by feeding corn and alfalfa the cost was $2.62 per hun. 
dred. The same station reports the results of feeding steers on 
three different rations. The first class was fed corn and prairie 
hay and gave a profit of thirty-eight cents per head. The second 
class was fed on corn, oil meal and corn stover, and gave a profit of 
$6.53 per head. The third class was fed alfalfa and corn, and gave 
a profit of $8.66 per head. About once a month I have an oppor- 
tunity of seeing a carload or two of horses brought to our market 
from Nebraska, Dakota, Kansas and Colorado, that have had no 
feed since their weaning but alfalfa and corn. I have never seen 
more superbly developed horses in this State. 

Thus it appears that milk, beef and pork can be produced more 
cheaply with alfalfa and corn than with our present expensive feeds. 
The question that now comes to us from every part of the State is, 
Can alfalfa be produced here, and how? My own experience has 
been limited to two sowings. Though successful, [ do not base my 
conclusions on this. My observation of the experiences of others, 
each under conditions quite different from my own and from one 
another, leads me to believe that on a large majority of Pennsylva- 
nia farms alfalfa can be successfully grown. In a careful examina- 
tion of many farms throtighout three-fourths of the State, I have 
not found one containing more or less soil suitable to alfalfa. 
In some of them such soil is very limited in area, there being possi- 
bly not more than two or three acres, in others, one-half or all the 
land being adapted to the plant. This fact, together with the im- 
portance of its possession, must be my excuse for introducing the 
subject in this connection, and should be the farmers’ incentive to 
the most patient and painstaking efforts to produce it. The produc- 
tion of from four to six tons per acre cf a food worth so many tons 
of wheat bran, and that with the corn our farmers can raise will 
constitute a healthful and efficient ration for all live stock, and 
at the same time double the producing power of the rest of the soil, 
is an object worthy of our highest efforts. 

Since the publication, by our Department, of Bulletin 129, on 
“Alfalfa Culture in Humid Lands,” by Mr. Wing, it is not nec- 
essary for me to consume much time in-giving directions for its 
culture. I limit myself to the briefest statement of the conditions 
of its growth. 
A second bottom six or eight feet above the high water level is 

usually the best, especially if it be an alluvial soil. The subsoil 
should be easily permeable by the roots, not necessarily a loose 
gravel, but such as can be readily cut with a spade. The surface 
should be thoroughly enriched with stable manure. If the soil be 
clay, coarse manure should be turned in with deep plowing late in 
the fall. If underlaid with a solid subsoil, a subsoil plow should 
follow the turning-plow. As soon as conditions will permit in the 
spring, another application of well rotted stable manure should be 
made and well harrowed in. This soil and manure should be as 
clear of weed seed as possible, especially of the finer grasses, such 
as fox-tail and knot grass, for no other plant is so easily destroyed 
by weeds as is the young alfalfa. Lime must now be applied as for 
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other causes. After working the seed-bed to a fine, firm condition 
it should be inoculated with the alfalfa-bacteria by drilling in about 
two bushels of soil taken from an old alfalfa field. This will be 
absolutely necessary to secure a satisfactory stand from the first 
seeding. ‘The cultures prepared for this purpose have not always 
brought the results intended; and since the alfalfa soil can readily 
be procured at small cost, this is the surest and most economical 
procedure. Let these three applications be remembered as the 
supreme essentials to the successful production of alfalfa—stable 
manure, lime and inoculated soil. 

The time of sowing the seed may vary from the last of April in 
the southern half of the State and the middle of May in the north- 
ern half, to the middle of July or first of August. Where the soil 
is reasonably clear of weed seed the earlier date is preferable. 
Where this is not the case the ground should be cultivated fre- 
quently to destroy the weeds and save the moisture until midsum- 
mer. ‘Twenty to twenty-five pounds of seed per acre in most of the 
fields of this State has been found by experience to be about the 
right quantity which, as a rule, should be sown without the so- 
called “nurse crop.” I have practiced both methods, and while on 
the more weedy portions of the field the nurse crop seemed to check 
the growth of weeds somewhat, it also appeared to check the growth 
of the alfalfa as well. Sown alone it proved much more vigorous 
and plentiful. When the ground is dry, or on a sandy loam, it 
should be rolled after sowing the seed and then lightly harrowed, 
or what is better, worked with a weeder. 

In about six weeks or less from the seeding time the plant will 
attempt to go to seed. When the first blossoms appear the crop 
must be clipped. If allowed to run up to seed now it will be ruined. 
In about the same length of time it will again begin to bloom, when 
it must receive the same treatment. If sown in the spring it will 
also need a third clipping in September. These clippings will not 
only prevent its seeding, but will discourage the weeds, mulch the 
soil and increase the root development. In the second year the 
cutting of the crop of hay will be done at about the same periods 
at which the clippings were made, when we expect a half crop or 
more, a full crop being secured the third year. 

Should fine grass appear among tae plants after the first year, if 
may be largely destroyed by diskinz or running over the field with 
a spike-tooth harrow. This should be done just after cutting the 
first crop early in the summer, anc will not only largely destroy the 
grass, but will greatly benefit the alfalfa by loosening up the soil 
and preserving moisture. Sometimes, without any obvious cause, 
the leaves will turn yellow and begin to fall, the plants threatening 
to die out. It should then be mowed off; after this it will fre- 
quently grow up rapidly and assame a healthy appearance. Should 
this feebleness manifest itself carly in the life of the plant, and not 
yield to clipping, one or more of four causes may be suspected, 
either the roots have reached an impervious subsoil or stagnant 
water, or the soil is lacking in lime or bacteria. The discovery of 
the cause will indicate the remedy. 

It must be remembered that the production of alfalfa in Penn- 
sylvania is yet in the experimental stage, though there are many 
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fine fields in the State. We doubtless have much to learn concern- 
ing it. But I am persuaded that an intelligent study of the plant, 
with repeated trials, will result in its production on most farms in 
the State. And when once the clovers are plentifully produced and 
turned into our soils, and corn and alfalfa are grown as our princi- 
pal feeding-stuffs, a new era will have dawned on Pennsylvania 
agriculture, and the -sad refrain, “farming does not pay,’ will be 
heard no more. 

The interest in this subject that I witness in many parts of the 
State, the intelligence and enthusiasm with which trials are being 
inaugurated, leads me to believe that the light of that era is now on 
the eastern sky and that my eyes shall not close upon the scene 
until that sun has arisen and the net profits of agriculture shall 
have been doubled. 

MR. HUTCHISON: I would like to ask the Doctor a question if 
it would be in order. Doctor, do you know the analysis of alfalfa, 
what it is in fat and protein? 

DR. THAYER: Alfalfa hay would analyze 220 to 260 pounds of 
protein. The lowest estimate is 220 pounds, ranging from that to 
260 pounds of digestible protein. 

On motion, a vote of thanks was extended to Dr. Thayer for his 
most excellent paper. 

MR. HUTCHISON: Doctor, had you ever any experience with 
alfalfa meal? 

DR. THAYER: No, not of my own; it is being used, though, 
greatly, and said to be an excellent feed in mashes for hens and for 
cows also. 

MR. HUTCHISON: In December, I found that they were selling 
alfalfa meal and it was giving good results. That was the first lot 
that I came across in my work, and the dealers told me that it was 
very popular and they were beginning to use it; that the farmers 
were buying it and using it with good results. 

The CHAIR: What is alfalfa meal and how is it made? 

MR. HUTCHISON: It is gound-up alfalfa, I presume. 

The CHAIR: Just the stalk, green? 

MR. HUTCHISON: The green stalks. We had a sample of it 
at Bellefonte; Mr. Campbell presented it. There was a large quan- 
tity I came across in Erie; it was being sold to all their farmers and 
they were pleased with it. It was an experiment, they said, in 
buying this lot. 

COL. DEMMING: Has the author of the paper observed the 
difference between alfalfa-fed and corn-fed beef? 

DR. THAYER: No. I could not distinguish the difference in the 
beef submitted, whether it was fed on corn or on alfalfa. 

COL. DEMMING: My experience is somewhat different. I spent 
25 
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five months in an alfalfa section this last year, and I observed that 
the alfalfa-fed beef was dry and insipid, whereas the corn-fed is 
juicy, and otherwise much more palatable. The alfalfa-fed beef is 
noticeably tougher than that which is corn-fed. It may be that I 
was unfortunate in my location, but that was my experience. 

MR. NELSON: Mr. Chairman, some one claimed he could tell the 
difference in honey of black and Italian bees by the taste; of course 
it would not be worth while to argue with him on that point. 

The CHAIR: (Addressing Dr. Thayer) I noticed that you men- 
tioned the growth of some plants or some crops where the use of 
fertilizer might be harmful. Now we would like to know where and 
how fertilizers might be used that would be harmful to crops. 

DR. THAYER: In soils chiefly devoid of humus, all those chemi- 
cals, especially lime, act deleteriously, doing more harm than good 
oftentimes, especially where you have got considerable humus they 
are so much more active. - 

The CHAIR: Another matter, Doctor. Would it be a good plan 
to attempt.to grow alfalfa after cow-peas where you can grow a 
good growth of cow-peas. 

DR. THAYER: It would be a good idea to precede alfalfa with 
cOw-peas. 

The CHAIR: Would you advocate the inoculation of the soil be- 
fore you would grow cow-peas? 

DR. THAYER: O yes; I am ready to attempt some experiments 
another year in that line. 

MR. HUTCHISON: What amount of red clover do you sow to the 
acre? 

DR. THAYER: About fifteen pounds when I have an open field. 

The CHAIR: Would you mix any timothy with it at all? 

DR. THAYER: No, not with mammoth; if you sow mammoth 
clover, that ripens at the same time with timothy. The first year 
or two timothy stands more or less in tussocks; mammoth clover 
will fill those spaces and you will get about as much timothy as if 
there were no clover there. Where you want clover for that pur- 
pose, use the mammoth and sow it right with the timothy. We only 
cut the mammoth clover twice. Alsike clover is said to be a diurnal 
and is very uncertain; sometimes it is diurnal on moist clay soil. 
It will last for a good many years. 

MR. HERR: I would like to ask why it is that very many of our 
farmers recommend sowing at least fifteen pounds of clover seed 
to the acre, and my experience has been that I can grow just as 
much with eight pounds to the acre. I think my experience will 
tell me that I can grow as many tons of clover hay of a good quality 
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by sowing eight pounds to the acre, as I can with fifteen provided 
the field is in condition to receive that clover—in good condition. 

The CHAIR: Any further discussion on this question? It seems 
to me, Doctor, that alfalfa certainly ought to grow where we can 
grow a good crop of crimson clover. We find our neighbors are 
having lots of trouble to grow alfalfa after crimson clover. 

DR. THAYER: O, yes, the crimson has no function really to it 
except to nourish the soil. 

MR. HERR: Prof. Cooke does not give us much encouragement 
unless we have a very dry soil. The long-rooted alfalfa does not 
flourish well in water. He thinks the ground is scarce that is 
adapted to its culture wher, if we dig a post-hole four feet deep, 
water will not settle. 

DR. THAYER: Recent experiments show that clay soil is best. 

MR. CLARK: What are the conditions of these alfalfa fields at 
the present time? 

MR. HUTCHISON: I can hardly answer that question. <A neigh. 
bor near me raised a crop last year, but I paid more attention to it 
the first year, because it was an experiment and a successful one. 

The SECRETARY: Before contracting with Mr. Wing to prepare 
a bulletin upon the production of alfalfa, I invited correspondence 
from farmers all over the State of Pennsylvania. I asked them to 
iet me know whether they were raising alfalfa; and I received’ 
answers from a number of fariners in different sections of the 
State stating that they had tried it, and that they had been fairly 
successful. I remember, from the county of Westmoreland, a reply 
from a gentleman out north of Mount Pleasant, who is cashier of 
the Farmers’ National Bank. 

MR. CLARK: Mr. Mullin? 

The SECRETARY: No, that is not the man; it was some man out 
north of town, north of those churches; I can’t tell his name. He 
said to me that his experiment had proven very successful; and 
so all over the State we have reports of men here and there, stating 
that they are meeting with success in the production of alfalfa in 
a small way. 

MR. NELSON: The subject of clover is interesting because it 
brings out a great many points that do not seem to be understood. 
No clover seed will make a perfect crop on new land up our way until 
about the third crop. Professor Cooke could not understand that. 
If the Doctor can give us any points on that, I would like to have. 
it brought out. Is it not possible that there is something lack 
ing in the ground that prevents its germinating? 

DR. THAYER: I recommend that the seed be obtained from the 
Northwest, from Dakota, Nebraska or, as a last resort, Utah. 

The SECRETARY: I would like to inquire whether the sweet 



380 ANNUAL REPORT OF THE Off. Doc. 

clover is not something we ought to avoid just as we ought to avoid 
the wild carrot. 

MR. NELSON: I would like to have that condition of things at 
my place; | would much prefer sweet clover to wild carrot. 

The SECRETARY: Will stock eat it? 

MR.,NELSON: Well, mine would not eat it. 

The SECRETARY: I have never seen an instance where stock 

would eat it. 

MR. NELSON: Some of our bee-keeper friends claim that where 
stock gets accustomed to it, they will eat it, especially hogs; it 
would be very valuable if they would eat it. 

The CHAIR: In accordance with a previous motion, the Chair will 
appoint as a Memorial Committee, Messrs. McClellan, Herr and 
Hege. I am also requested to state that there are a number of 
members of the Board who are much interested in the bill before 
the Legislature in regard to the new game law, and they would like 
to meet together and have a discussion over the matter, in regard 
to that law. They are requested to meet here and talk that over; 
perhaps they better meet immediately after adjournment. 

MR. BLYHOLDER: Mr. Chairman, we waited on the Governor 
at his office, and found that he is at present out of the city and will 
be unable iO be here before to-morrow forenoon. 

MR. HUTCHISON: I met a great many members and senators 
who made inquiry in regard to our meeting, and the program. If 
it were possible to place a program in each of the postoffice boxes 
on the “Hill,” it might be the means of informing them and might 
result in having some of them meet with us. 

The SECRETARY: We will try to do that so far as we are able. 

On motion, the meeting adjourned to 1.30 P. M. 

Tuesday Afternoon, January 24, 1905. 

The meeting was called to order by Vice President Sexton. 

The CHATR: The first thing in order is the report of the Commit- 
tee on Live Stock,” D. A. Knuppenburg, Chairman. 

Mr. Knuppenburg being absent, his report was passed. 

The CHAIR: The next thing in order is the report of the Veter- 
inarian, Dr. Pearson, of Philadelphia. 

The SECRETARY: I received a letter from Dr. Pearson stating 
that it is impossible for him to be here to-day. 

The CHAIR: The next thing in order is the report of the Commit- 
tee on Apiary, J. W. Nelson, Chairman. 
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MR. NELSON: Mr. Chairman, on account of institute work, I 
havn’t had time to take this matter up until night before last, and 
what I have done I[ have had to do between times. 

Mr. Nelson then read the following report: 

REPORT OF THE COMMITTEE ON APIARY. 

By J. W. NELSON, Chairman. 

In my report, as Chairman, I must begin with the winter of 1903 
and 1904, one long to be remembered and never to be forgotten by 
the apiarist, as well as the pomologist, for their interests are insep- 
arable; a winter the like of which we hope never to have again, 
commencing with cold and dry weather in October and ending in 
cold, wet weather in April and May. The first flight my bees had 
from October 25th, was on January the 23d, or about 90 days, 
during which time the temperature twice was down to 82 degrees 
below zero; but they were all alive at latter date, but much re- 
duced in numbers. The next fly, February 7th, an interval of 15 
days, temperature at 40 degrees 7 A. M., 52 degrees at 1 A. M., 
still all alive. The temperature was below zero eleven times in 
February. March the 13th, some bees flew, an interval of 35 days, 
5 per cent. dead. The next nice day was the 7th of April, an inter- 
val of 25 days, making an almost continuous confinement of 160 
days. Most of the rest were very weak, then followed rainy weather 
till the 16th of June. My winter and spring losses were about 75 per 
cent.; but I think at least two-thirds of the loss can be charged up 
to foul brood. 

The keeping of bees has a double purpose: The direct profit and 
the necessary pollenization of fruits and flowers. Before the snow 
is all out of the lanes or the frost out of the ground, the apiarist will, 
if he watches closely, observe the bees carrying in natural pollen. 
Where do they get it? Off of the willows along the streams which 
produce only pollen, as most of those trees and plants which come 
first produce only pollen, the percentage of nectar increasing as the 
season advances till it reaches its highest point in basswood the 
first week in July. Next to the willows come the aspens, the soft 
maple, the elm, the sugar maple, the walnuts, the oaks, and other 
hardwood trees, producing mostly pollen, and the latter mostly 
honey; nature thus giving a larger amount of pollen in the spring to 
stimulate brood-rearing so that the necessary amount of bees may 
be present when fruit blooms to fertilize the flowers and thus insure 
a crop. 

The extremely wet weather prevented the bees this year in fruit 
bloom doing much more than to fertilize the flowers, and, although 
the white and alsike clover contained the most bloom I ever saw, 
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there were few bees on it and no surplus from that source. August 
was the only month with us that could be called a good month for — 
honey, as September was too cool for honey production, and on the 
21st, a big frost closed the season, which I consider a very poor one. 
Still the bees made at least 50 per cent. on their value, which is 
more than I can make on any other branch of farming. On the 25th 
of May I received some bees from Alabama. Out of 14, 3 from 
nuclei, four were entirely destroyed and at least 33 per cent. of 
the bees of the other 10 were dead and a good portion of the 
‘brood destroyed leaving, save two from nuclei. In spite of the 
poor season, these nuclei became strong, full colonies and gave me 
28 sections worth $4.00 a piece. If this can be done in a cold, wet 
season, unfavorable for honey, without extra care, what can be done 
in a good season with favorable weather in fruit bloom, raspberry 
bloom, basswood, buckwheat and fall flowers. With us the much 
talked of golden-rod is hardly a honey-plant as the bees do not often 
work onit. I have seen fields yellow with bloom and not a bee on it. 

COLOR OF HONEY. 

The early honey is mostly of an amber color; white clover and 
basswood, white. I have had honey during chestnut bloom of a 
blue color, and fall flowers in September on mountains and ravines 
the whitest of all. Buckwheat honey is very dark colored and is 

much admired by many. I get for itas much per pound as for white 
honey. Bees work mostly on buckwheat between the hours of 9 
and 12 A. M.; on sumac until dark. There is a clear, white honey 
made in June which is very bitter to the taste but is not injurious to 
the person. I have had samples analyzed in at least four different 
years, but could never find what it is made from, all attempts to find 
out having proved to be merely guesswork. There is also another 
honey of a black color that the bee-keeper would be glad to get rid of, 
but as it generally comes in very small quantities and is mostly used 
in brood-rearing, it does but little harm, if our friends, the chemists, 
do not succeed in getting it classed as an adulterant. If they do, 
it will do us no end of harm, for no law that can be passed will pre- 
vent the bees from working on the excretions of insects (falsely 
called honey-dew) when the nectar in flowers is scarce and no bee- 
keeper could swear that his honey did not contain some of the stuff, 
nor is there any method by which he could keep it out. 

I have introduced the subject of bee-keeping in all of my insti- 
tutes and find the farmers interested, and as I pass around among 
them I see some beehives mostly empty, and when I inquire the 
cause the answer is, “Oh, they just died;” and that brings me to the 
question of legislation. We need a law and it should be a very 
stringent one to eradicate foul brood. I am not in favor of a 
county law giving the authority to the county commissioners; I 
think it would not be satisfactory. But what I think would be bet- 
ter, would be to divide the State into districts with a foul brood in- 
spector in each district, nominated by at least five of the leading 
bee-keepers of his district, approved by the State Association and 
appointed by the Governor, whose duty should be regulated by a 
commission of ten members, five of whom are to be appointed by 
the president and five elected by the association, all of whom must 
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have a complete understanding of the disease and its treatment; 
said commission to be presided over by the president of the asso- 
ciation. The inspector to be appointed in each district must have 
at least five years experience with not less than twenty-five colonies 
of bees at all times, in addition to a complete understanding of 
bee diseases, there nature and treatment, whose duties shall com- 
mence on the 15th of May and end on the 15th of September, and 
whose compensation shall be $5.00 per day and expenses for time 
actually expended, and shall be paid monthly by the State on sworn 
statements made by him and itemized. The inspector shall be ap- 
pointed annually and shall have the authority to destroy all box- 
hives, and all other hives he may find infected, giving the owner ten 
days notice to transfer and disinfect his bees in which he shall 
assist the owner. In case of refusal to comply with the law by the 
owner, he shall proceed to destroy and disinfect said property and 
shall have the power to arrest anyone who shall interfere with 
him in the discharge of his duties; no compensation to be, in any 
case, allowed as said property is entirely worthless. I would also 
recommend some legislation that would afford some relief from the 
exorbitant rates and careless handling of bees and honey by the ex- 
press companies. 

During the year the bee-keepers of the State met at Williamsport 
and formed a State organization for mutual protection, and to se- 
cure legislation to stop the ravages of foul brood which threatens 
to destroy the industry in the State. A meeting was also held at 
Harrisburg in December. 

In conclusion, let me ask the Department to place in the lecture 
course of farmers’ institutes, men who understand bee-keeping and 
who can give practical instruction on this important branch of agri- 
culture. i hacer epee 

The CHAIR: What will you do with the report? 

On motion, the report was received and placed on file. 

The CHAIR: We will have the report of the Committee on Live 
Stock, D. A. Knuppenburg, Chairman. 

Mr Knuppenburg read his report which is as follows: 

REPORT OF THE COMMITTEE ON LIVE STOCK. 

BY DAMON A. KNUPPENBURG, Chairman. 

In making a report upon the live stock of our State, your Commit- 
tee feel that they cannot do better than to repeat, from the excellent 
report of Dr. M. E. Conard made in 1902, his statistics derived from 
the best obtainable sources of information, of the number and value 
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of the live stock owned within the bounds of our great Common- 
wealth in 1900. The statement is as follows: 

788,000 horses (over two-thirds of which 
are used on farms), @ $75.00, ......... $59,100,000 

61,167 mules (nearly two-thirds of which 
are used on farms), @ $80.00, .......... 4,893,360 

1,200,000 dairy cows, @ $35.00, .......... 42,000,000 
750,000 steers, growing dairy stock, and 

bulls (@ (S29 00Ne cine cs sce eee eee eee 21,750,000 
830/000 sheep. (@ pa:O0: cc... aa kn eee . 32,270,000 
TL00;, 000 swine. (SiG: ores ee oe ies 8,571,000 
6,500 goatss @ Bab0s singe oes eee 22,750 
POUPDLY, 2.2 Shanks « oA tee bo eee 8,236,000 

It is safe to place the value of horses from $10 to 25 higher than 
above stated. There is no immediate fear of overstocking the 
market with good horses, and at the present prices, we suggest that 
our farmers give more attention to their raising heavy draft horses 
that find a ready sale at from $150 to $200, costing but little more to 
raise than a prime steer and the margin of profit is much larger. 

The heavy work of the farm must necessarily be performed by the 
horse and his hardy relative, the mule, and in view of the relatively 
small number of the latter, as shown by the statement, I do not hesi- 
tate to affirm that that there is plenty of room on the farms and in 
the mines of Pennsylvania for more mules. The average price is 
always a little better than for the common grades of horses, while 
the cost of rearing must be substantially the same as that of a horse. 

Our domestic animals are the bed-rock of all good farming, and 
there should be enough of them to consume the bulk of the pro- 
ducts of the farm, and as much more as possible. The gentle-eyed 
cow is the Pennsylvania farmers’ best friend and ally. In fact, 
without her aid and assistance the farm would soon become an un- 
productive waste. Every farmer should get acquainted with his 
cow, study her, learn her genealogy and see that she comes of a 
good family. Family counts with her as much as with human. The 
sire should be pure-bred and intelligently reared. 

There will be no signal success in stock raising, nor in any other 
business, without knowing how to do it. Intelligence and ability 
gleaned by careful thought and study has a money value that shows 
most satisfactory results. The man who is diligent in this way will 
stand among the kings, and his home will be a fit dwelling-place for 
the royal family. No farmer should be satisfied until he knows just 
what each cow and head of live stock is earning for him, and is in 
condition to select and propagate the best. 

Do not neglect the calves. Nature has given them a voracious 
appetite and splendid digestion. Work them both for all they are 
worth the first year and you lay the foundation for something. 
worth while for the future. Inadequate food for the growing 
young animal stunts the growth and detracts so much from the 
value of maturity that it is always poor economy. 
We would impress upon the farmer the wisdom of Dr. Conard’s 

words when he says, “the necessity for raising our own supply in 
order to prevent the importation of disease into our premises,” is 
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just as applicable to our pigs as to our dairy cattle. The pig will 
always hold his place as a source of profit to the farmer as well as 
at the trough, and will feed the man who feeds him. Get the best 
breeds of swine, and give them the care they need and the response 
will always be generous. 

The present high price of wool gives encouragement to sheep 
farming. The sheep must be well cared for, and if intelligently and 
continually looked after will be a sonrce of satisfaction and profit. 

The farmer’s wife is usually the expert in poultry raising and the 
profits of the same should be her personal perquisite that she may 
have her own source of income. The aggregate production of the 
American hen is something fine and monumental. There are two 
things though that she can’t do. First she can’t crow and second she 
cannot lay eggs enough to glut the market. But she will do her 
best. 

The present healthy condition and freedom from epidemics of our 
live stock throughout the State is largely due to the unceasing vigi- 
lance of our State Sanitary Board. In the case of our domestic 
animals, we have always at hand the invaluable advice and service 
of the trained veterinarians, men like Dr. Pearson and Dr. Conard, 
who can help and save the day when we have done our best with- 
out avail. 

Farmers, study your domestic friends; learn all you can about 
their habits, needs and capabilities. Rear them at their best. Train 
them for your purposes. Let them feel that they are your co-work- 
ers and friends, the recipients of your kindness and love and they 
will not disappoint you, but will supplement your work and your 
effort, and like the bread sown on the waters, will send it all back to 

you with interest more than compounded after many days. 

The CHAIR: What is your pleasure concerning this report? 

On motion, the report was received and placed on file. 

The CHAIR: The next thing in order is the report of the Sani- 
tarian, Dr. Benjamin Lee of Philadelphia. 

The SECRETARY: Dr. Lee wrote to me that he would not be here 
but would send his report. The report was not sent to me. If any- 
body else has it, we would be very glad to have it. 

No response. 

The CHAIR: The next thing in order is the report of the Commit- 
tee on Roads and Road Laws, P. 8S. Fenstemaker, Chairman. 

The report read by Mr. Fenstemaker is as follows: 

—T—1904 bo Ot 
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REPORT OF COMMITTEE ON ROADS AND ROAD LAWS. 

By P. 8S. FENSTEMAKER, Chairman. 

This question of better roads is not one of recent date. From 
the remains of roads of ancient nations discovered, it is evident that 
there have been people who had considerable knowledge of the 
science of road-building. The statement is frequently made that the 
condition of the public highways of a people are a true standard by 
which to measure the extent of their civilization. If this were ap- 
plied to our people, and especially‘at an early springtime, our meas- 
ure would not be very great. 

In England, the Saxons and those who came after them for many 
centuries, were not sufficiently civilized to use as models the magnifi- 
cent roads left them by the Romans. History shows us that new 
conditions of traffic have always brought about new conditions of 
road-making. In 1555, the first coach was built that was ever seen 
in England, as was also the first road law enacted. This law, 
among other provisions, provided for the election of surveyors by 
popular vote. These were empowered to exact four days labor 
from every parishioner every year. It appears that from this may 
have originated the present system of annually electing our super- 
visors and the working out of road taxes. 

In 1663, there was placed on the statute book, the act under which 
the first turnpike was established. In 1818, John Louden Maca- 
dam’s system of road-making was adopted; and this, in combination 
with Telford’s, resulted in the construction of good roads. The*work 
of these two great pioneers of road-building must be considered 
together. They broke away from the traditional methods of fol- 
lowing the old roadways, and where possible, laid out new reads over 
gentler ascents through deep cuttings, and clear of soft, low 
grounds. 

Their joint system of constructing roads may be considered a 
reversion to the old Roman system. Telford approved of a firm 
foundation. Accordingly, he dug out the route and made a regular 
bed of rough, close-set pavement with six inches of broken stones, 
which was rammed hard, and over this was laid the upper crust of 
macadam; and to the present day a road thus constructed is at once 
hard, smooth and durable. There is all the difference in the world 
between a road which has been built as a road over a carefully se- 
lected line of country, and a road which has been fashioned out of 
an old road-bed. 

In the hurry of the progression of our country, this question of - 
good roads has been side-tracked by other improvements, of which 
were the railroads. The movement for good roads built by the Fed- 
eral government had hardly begun when the steam railways became 
the post-carriers, and the United States government went out of the 
business of road making. It is only since the introduction of the 
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bicycle, and still later, of the motor car, that our attention has been 
called to the miserable condition of our roads and the inadequate 
laws governing them. The National Good Roads Association has en- 
listed the services and assistance of several important railways ina 
campaign of education in some of the Southern states. 
A special train carries the machinery for sample road-building 

here and there, so the people accustomed to bad roads can see for 
themselves what a good road is, and what it means. They want 
good roads. The railways are interested in good roads because the 
latter act as feeders of railways. They develop the territory 
through which they are built and increase the productive capacity 
by greatly diminishing the cost of marketing crops. 

It is, in the main, an economical question pertaining principally 
to the waste of effort in hauling over bad roads, the saving in money, 
time and energy in hauling over good ones, the initial cost of main- 
taining good and bad ones. Muchas one may differ as to the method 
of road-building, we are undoubtedly of one mind, that the dirt 
road has seen its day, and that all money spent on repairing earth 
roads becomes each year a total loss without materially improving 
their condition. They are’ the most expensive roads that can be 
used. 

The introduction of improved road-building machinery has enabled 
the authorities of some states to build improved stone and gravel 
roads quite cheaply. In a recent publication it is given that first- 
class single track stone roads, nine feet wide, have been built near - 
Canandaigua, N. Y., for about one thousand dollars per mile. Many 

_ excellent gravel roads have been built in New Jersey for one thou- 
sand to thirteen hundred dollars per mile. The materials out of 
which they were constructed were placed in two layers, each being 
raked and thoroughly rolled, and the whole was consolidated to a 
thickness of eight inches. In some states macadam has been built for 
two to five thousand dollars per mile, varying in width from nine to 
twenty feet and in thickness of material from four to twelve inches. 

Telford roads, fourteen feet wide and ten to twelve inches thick, 
have been built in New Jersey for four to six thousand dollars per 
mile. In a section of country where the topography is somewhat 
rougher than in New Jersey, necessitating the reduction of many 
steep grades and the building of expensive retaining walls and 
bridges, and also partly to the difference in method of construction 
and the difference in price of material and labor, the cost of such 
roads will be proportionately greater. 
New Jersey has the reputation of building more good roads for 

less money per mile than any other state in the Union. Their roads 
cost from twenty to seventy cents per square yard—where the 
Telford construction is used, they sometimes cost as much as seven- 
ty-three cents per square yard. 
We would refer those especially interested in road-building to the 

pamphlet on Koads and Road Laws of 1895 and 1908, compiled by 
State Highway Commissioner, Joseph W. Hunter, in which he gives 
many good points that are necessary to be observed in the construc- 

tion and maintenance of good roads. A copy of this excellent pub- 

lication should be in the hands of every supervisor of this Common- 

wealth. 
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Now, as to the personel of the average supervisor, we find in 
many cases that there are nominated and elected to this office men 
who are in need of something to do, regardless of qualification. 
Such supervisors usually employ a lot of people to loaf out a day’s 

wages on the roads as long as they can spare the time from their 
farm work. They generally do the right thing at the wrong time. 
There is a lack of good judgment in both making and repairing of 
roads. Our present system of electing the entire board of super- 
visors annually is very defective in that men thus elected for only 
one year will not make their plans as thorough and far-reaching as 
if they were certain of their position for a number of years. Their 
plans and work will naturally be a make-shift, and besides, their suc- 
cessors may have ideas radically different, so that there is no in- 
centive for them to make plans for an extensive and thorough im- 
provement of roads. We, therefore, heartily recommend the pro- 
vision in what is known as the Hamilton Road Law—to elect at 
least three supervisors in each township, this to be a continuing 
board same as school boards, one being elected each year. Their 
duties should be to supervise road-making, levy taxes and appoint 
road masters who would work under their directions. In this way 
a better class of men would be willing to serve and the fellow who 
simply wanted a job would not find enough in the office to seek it. 
Since the State is going into the road-making business, we may 
obtain some object lessons in various ways, and also learn how to 
exhaust a lot of red tape and public funds. 

Now while we are desirous of agreeing upon some plan for the 
improvement of our roads, let us not loose sight of these two facts: 

1. That well-built roads are costly. 
2. That they will serve more than one generation. 
Is not real estate at present taxed heavily enough for township 

and county purposes, while the meagre rate on personal and cor- 
porate property remains the same from time to time? ‘Telegraph, 
telephone and pipe lines, electric and steam roads are almost 
exempt from local taxation. Will it not be necessary to devise 
some means similar to those applied in the State of New York in all 
districts where these corporations pass through where they are 

taxed for local purposes? 
And still further, the Legislature of that state, at its coming ses- 

sions will be asked to make an appropriation of four million dol- 
lars for immediate improvements of highways; and again to enact 
a bill which will authorize a fifty million dollar bond issue for the 
carrying out of an extensive plan of highway construction devised 
by the State engineer. This program was outlined by the executive 
committee of the Annual Good Roads Convention, of delegates repre- 
senting the various boards of supervisors of the state. This execu- 
tive committee represents 350 delegates from 57 counties of the 
state, and its duties are to prepare recommendations for legislative 

enactment. 
According to the last annual report of our State Highway Com- 

missioner, there have been, under the act of 1903, one hundred and 

seventy-four applications from forty-six counties, aggregating 3724 

miles. Nine and one quarter miles of road completed and accepted 

by the Department; about thirty-two and one-half miles are in pro- 

cess of construction, while twenty-six miles are under contract, but 
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work thereon has not been commenced, and about eighty-five miles 
in preparation for bids and advertising. 

Native stone or stone along the line of the road have been used, 
where it was suitable, for the bottom course of either Macadam or 
Telford, the top course having been trap rock or hard limestone. 
In addition to the above, the Department during the past year has 
supervised the construction of over twenty-four miles in the town- 
ship of Bensalem and Middleton, Bucks county. Both of these 
townships issued bonds to pay for these improvements. 

As no mention is made in this report as to what extent the town- 
ship or contractors put in bids and were awarded the work, as also 
the relative cost of these different roads, we are unable to give this 
very important information. 
Now as to the issuing of bonds to pay for township road recon- 

struction, I doubt whether this is a wise thing to do in a purely 
farming section. We know of a road built on this plan through a 
thickly populated section of Lehigh county, known as the cement 
region, which was constructed to make the cement works more easy 
of access to those interested. This improvement was, however, 
not necessary, as the road is one much traveled. Yet many of the 
taxpayers of this township are greatly displeased since the road is 
constructed with this bonded indebtedness, as also of the uses made 
of this road by automobiles, which incommode other users of the road. 
This abuse has become so flagrant that the authorities have men 
stationed to watch and keep in check drivers of more recklessness 
than sense, and thus endeavor to guard the lives of both the users 
of the road by horse conveyance as well as those using the auto- 
mobiles. These features of the question have made the people a little . 
shy of any further recenstruction even by State aid. 

The motor car has come to stay, and the situation must be faced. 
The automobile has no more rights on the highways than any other 
vehicle. Being a new and unfamiliar machine, it is for the autoist 
to drive so as not to frighten other users of the roads. What is 
complained of is simply the entire disregard of all other’s rights 
that is displayed by many autoists. This attitude is shared by 
every sensible person, including the many estimable gentlemen who 
run motor cars as they should be operated. It may be necessary in 
the near future to pass more stringent laws regulating the manner 
of use of this mode of conveyance on the public highways. 

In order to get some of the sentiments of the people on the new 

road law of 1903, we have sent letters of inquiry to different sec- 

tions of the State, and herewith give a few of the replies received. 

From a supervisor who states that there are four supervisors in 

his township, and that they do not take any interest in the new 

road law. From another, who claims that as tenant or share- 

farmers, as per the customary farm leases, are obliged to pay or 

work out the road taxes, and being, as a class, poor, they object to 

any change that might be likely to cause higher taxation. Another 

supervisor says that the amount of state aid allotted to a township 

is too small to make it worth while considering the matter. 

A taxpayer replies that he believes that strictly agricultural 

communities would, in his lifetime, not derive any benefit under 

the new law, but that suburban districts will become the principal 

beneficiaries. Another, who believes that the people are gradually 
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seeing the value of improved roads, but that a change in the new 
law should be made requiring the county to pay at least twice as 
much as the township; and that when application for State aid is 
made, it would be best to have the State Highway Commissioner 
decide which section of road should be built, instead of the county 
commissioners, as at present, claiming that undue influence is often 
brought to persuade them to improve first such roads that are not 
in urgent need of same, or which are not of the principal ones as 
far as heavy travel is concerned, and thereby disappointing the 
general public. 

The following reply is characteristic of the writer: 

“Dear Sir: Probably the best we could do would be to repeal all 
road laws to date, formulate new ones, providing, among other 
things, for the cash payment of road taxes, secure good workmen, 
under competent supervisors, pay labor weekly, levy a tax on pleas- 
ure carriages $1.00, automobiles $50.00, bicycles 50 cents and trac- 
tion engines $5.00 annually, as a separate road tax, and collect a 
fine of $5.00 from any resident of borough, town or city who com- 
plains of poor country roads. 

“Respectfully yours, 
“W. H-STOUR 

It is very evident from these divers views, that a campaign of 
education in road-building as well as of devising measures to pay 
for them, is of more importance than new road laws. We have 
laws to burn. There is much in our old and new road laws that is 
good. To repeal all would be a mistake. Take for instance the 
acts for the opening of new roads, of vacating and altering roads, 
for obstruction by railroad companies, taking charge of turnpikes, 
bridges, proceedings in road cases, provisions, penalties, ete. These 
have stood the test of time, and can hardly be improved. To repeal 
them and not substitute something equally as good, would be to 
create chaos. Changes will undoubtedly be necessary and can be 
made by amendment from time to time. 

One very glaring defect in Section 10 of the act of 1903 was ob- 

served in an experience we had in endeavoring to persuade a board 

of supervisors to apply for State aid. Two of the supervisors were 

favorably inclined, but could not agree as to which particular road 

to begin operations on. Each favored the road passing nearest to 

his premises. The third member of the board could have been per- 

suaded to favor either one of the roads selected, but as all the su- 

pervisors would not agree to sign the petition as the act requires, 

the project came to nought. 
We would suggest, therefore, that the parts of the act of 1903, in 

Sections 10, 11, 12, 13 and 16 be amended where it reads: “The su- 

pervisors or commissioners of a township,” be added the words “or a 

majority of them.” In the act of 1901, to encourage the use of 

wide tires, in Section 1, there is a provision that every person using 

four-inch wide tires in hauling loads of two thousand pounds or over 

shall be credited by the supervisors of the district with one-fourth 

of the road tax assessed and levied on property of such person. 

Such credit shall, however, not exceed five day’s labor, or its equiva- 

lent in cash. Limiting the amount of the one-fourth credit to five 

days labor or its equivalent, is not enough of an inducement to a per- 

son having a large amount of road taxes to pay, and naturally using 
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the highways more than persons whose one-fourth credit amounts to 
only five day’s labor. We would recommend the striking out of the 
entire proviso relating to the limiting of this one-fourth. 

In Section 2 of this same act, where a penalty of five dollars is 
laid on every person who shall haul loads of ten thousand pounds 
weight or upwards with wagons not having tires four inches wide, 
be amended to strike out the word ten and insert the word five. In 
our opinion no load of two and a half tons or over on wagons having 
tires less than four inches wide should be allowed to pass over any 
public highway. 
We particularly recommend legislation prohibiting trolley com- 

panies from occupying the public highways of a township, if a loca- 
tion elsewhere is possible, and they should be entirely prohibited 
from tearing up ¢nd using any public highway that has been re- 
constructed with State aid. 

It is the opinion of your committee that unless proper precautions 
are taken for the preservation of our public highways reconstructed 
by State aid, by the enactment of some such laws,. the maintenance 
of such roads will in time become more burdensome to the taxpayers 
of the townships than was their construction. 
We have annexed to this report the recommendation of State 

Highway Commissioner Joseph W. Hunter, which we consider 
favorably and worthy of consideration: 

THE STATE HIGHWAY COMMISSIONER’S RECOMMENDATIONS. 

1st. That all applications for road improvement be filed with the 
Department on or before the 31st day of May in each year and that 
the money apportioned to counties on the first day of June in the 
previous year and not applied for by said county, be apportioned to 
the counties that have an excess of applications for the current 
year. This will enable the construction of more miles of roads in 
the counties that have filed applications for road improvement that 
would require more money than their snare of the annual appor- 
tionment. : 

2nd. That the Department be authorized to make complete meas- 
urements of the roads in all the counties of the State, so as to as- 
certain the correct number of miles in each county, as the returns 
that have been made are in many cases decidedly erroneous, the 
counties and townships being unwilling to bear the expense of a 
proper measurement of the reads. This also should be done in 
order that the commissioner can comply with the requirement of the 
act, Section 21, as to the making of a complete road map of the State. 

3rd. The act should.determine what should be taken as county 
bridges and what township bridges. In some of the counties all the 
bridges large and small are erected and maintained at the county’s 
expense. In other counties all the bridges are erected by the county 
and maintained by the township, and in other counties all the bridges 
are erected and maintained by the townships. It has been a diffi- 
cult matter for the Department to determine whether a bridge is 
one that should, by rights, be erected by the county or by the town- 

ship. In most cases the county has been given the benefit of the 
doubt and the bridge erected as part of the reconstruction of the 
road. 

4th. The work of making the preliminary surveys and plans should 
be done by the Department. Nine-tenths of all the surveys and 
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plans sent to the Department have to be gone over and new surveys 
and plans made. There is always a controversy as to who shall pay 
the costs of survey, and in several instances applications are held 
back by the county commissioners because the supervisors have not 
had the survey made, while the act distinctly declares that the coun- 
ty commissioners are to furnish to the “Department an accurate 
plan of the layout, lines, profile and established erate of such high- 
way. 9) 

5th. The office force of the Department should be increased by 
having an additional clerk or bookkeeper, one who should also be 
able to operate a typewriter. At least two draftsmen, who should 
also be civil engineers, should be provided the Department and at 
least four competent civil engineers who shall have general supervi- 
sion of road construction. The compensation of these men should be © 
provided for in the act and they should be appointed by the Com- 
missioner. 

The contingent fund should be large enough to allow the employ- 
ment of additional assistants, civil engineers or surveyors, when 
they are required. 

6th. The law relating to ie election of supervisors should be so 
altered or amended to” permit of having a board of at least three 
supervisors in each township. This is to be a continuing board 
after the first election, one being elected each year. (Hamilton Bill.) 

The time is ripe for making this change; it is demanded from all 
over the State. In some cases supervisors have made application 
for road improvements and those who have succeeded them in office 
have attempted to repudiate the action of their predecessors, caus- 
ing no end of trouble and annoyance. In some instances the super- 
visors have refused to act after being petitioned by the owners of a 
majority of the assessed value of the property in the township. 

The time is rapidly approaching when the work tax in road re- 
pairs in the various townships will be abolished. Of the $4,500,000 
levied and collected for road purposes, one-half is practically wasted 
or thrown away. Under the work tax method the township pays 
one dollar for fifty cents worth of work. 

7th. It should be made a misdemeanor with a heavy fine or im- 
prisonment, or both, for drivers or owners of teams to maliciously 
or intentionally destroy roads reconstructed either by townships, 
county or State, or roads reconstructed jointly by State, county and 
township, either by the use of rough, ice or drag locks, by plowing a 
gutter alongside of the macadam “with a heavily loaded wagon, or 
otherwise. . 

This is generally done in going down a grade. In some instances 
team drivers have been known to deliberately drive on the edge of 
the macadam and tear it up, and when their attention has been call- 
ed to what they had done they have declared their intention of 
tearing the road to pieces if possible. Such men should be arrested 
on the spot and summarily dealth with. 

8th. The wide tire law should be made effective. Narrow tires 
on heavy wagons are destructive to all roads and should be abol- 
ished as soon as possible. 

Broad tired wagons help to maintain stone roads. A penalty 
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should be imposed on all persons hauling loads of greater weight 

than those specified for certain width of tires, namely: 

2,000 Ibs., including weight of wagon, 23-inch tire. 

4, 000 lbs., including weight of wagon, 4-inch tire. 
8,000 ibs., including weight of wagon, 4-inch tire. 

16,000 lbs., including weight of wagon, 5-inch tire. 

Most all counties that are reconstructing country roads have 
adopted wide tire laws with severe penalties for infraction. 

9th. The law should provide some method of compelling prompt 
payment of their respective shares of a contract by the county and 
township. The county’s share should be made a lien on the amount 
of personal property tax that is to be returned to the county by the 
State Treasurer, but I can see no direct method of compelling the 
township to pay promptly, even after they have signed an agree- 
ment to pay their share of the cost and have certified that a “cash 
road tax has been levied.” Last proviso, Section 8. 

10th. Trolley companies should not be allowed to occupy public 
highways if a location elsewhere is at all possible. They should be 
entirely prohibited from tearing up and using a public highway 
that has been reconstructed with State aid, and they should not be 
allowed to interfere with the improvement of a public highway 
already occupied by them, when it becomes necessary to change ie 
gerade of such highway. 

ithe The State Highway Commissioner should have fannie to 
compel supervisors to make a sworn statement as to the expendi- 
tures of the proportion of the maintenance fund which has been 
given them under Section 16 of the act of 1903. 

12th. The time for advertising for bids by the county commis- 
sioners should be made once a week for two weeks and the Highway 
Commissioner be authorized at his discretion to insert the same ad- 
vertisement in a daily paper published in the city of Philadelphia or 
Pittsburg, and in a paper devoted to engineering and contracting 
interests. 

13th. Rural boroughs having a population of 500, or less, or where 
the assessed valuation does not exceed $150,000, should be entitled 
to have a main thoroughfare or road reconstructed in the same 
manner and under the same condition as townships. Provided, that 
an adjoining township or borough shall have reconstructed a road 
to the line of said borough making application. Boroughs, however, 
should not have a share of the maintenance fund, except for main- 
taining a road reconstructed by State aid. 

At this point, Mr. Clark took the chair, and on motion, the report 
of the Committee on Roads and Road Laws was ordered received 
and placed on file. 

The SECRETARY: There are some very important recommenda- 
tions made in this report, and if these recommendations are to go 
from this Board to the Legislature, there should be a motion that 
the report be adopted as well. 

MR. HERR. I move as an amendment that the report he referred 
to the Committee on Legislation. 

The question being on the amendment, it was agreed to. 
26 
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On motion, the privileges of the floor were extended to Hon. W. T. 
Creasy. 

MR. CREASY: Mr. Chairman, the report that has just been read, 
I think is one of the best reports that I ever heard on this ques- 
tion. I have been a member of the Legislature for several sessions 
and have given this road question a great deal of study, and the act 
of 1903, it seems to me, does not meet the requirements at all. I 
had a talk with a number of our common pleas judges, and every 
one seems to be of the same opinion. There is too much red tape 
about it to start with. The road legislation of 1903 was, to some 
extent, forced on the countr) people against their wishes, and it 
has worked out just as some of the country members said it would 
do. It is impossible in the poorer sections of the State, when it 
costs from ten to fifteen hundred dollars a mile, to build a road. I 
want to state to you that not many miles of road have been built 
in many townships in this State. 

The law, as it seems to me, that meets our condition better than 
any, is the law of the State of Massachusetts. The state takes 
charge of her main thoroughfares; that is the idea of our com- 
mon pleas judges in this State. In the State of Massachusetts 
that is done; the state pays the whole bill for the construction of 
the road, and then after the road is built, the counties are expected 
to pay one-fourth. The state takes the county’s bonds and holds 
them until the county can pay them off, covering one-fourth of the 
cost of the road. As it is now under our law, as hundreds of these 
townships are to build these roads, we would have a kind of patch- © 
work business; and as matters now stand I do not know when we 
shall have a system of roads throughout the State such as we 
ought to have. 

The conclusion that the Grange has arrived at is, that the word 
“township” be stricken out of the act entirely, and drop that one- 
sixth that the townships are expected to pay, and let the counties 
pay in accordance with the provisions of the law in Massachusetts. 
You who come from these agricultural sections, purely agricultural, 
know that it is impossible for these districts to make these roads 
as they should be made. The average price of road building in the 

State of New York is $7,500 a mile; in the county of Allegheny I 
think the average cost is $12,000 a mile. Now these roads cost 
money, and it is impossible for the townships to properly take care 
of them. Then after you have these roads built, if you allow these 
narrow tires to go on, they will not last fifteen years. I have seen 
that tried in some sections of our county, because they are bound 
to cut up the roads. Unless they are kept in repair all the time, 
new roads built will soon be as full of holes as the old roads are. It 
seems to me that the farmers ought to try to agree on some plan. It 
seems to me that to wipe out the method of road-building by tewn- 
ships would be a good idea, and then let each county follow its pleas- 
ure according to the public road mileage in each county, then let 
the State build in each county. If you can’t do that every year, let 
the fund accumulate and do it every two years. If the county can’t 
put up the one-sixth, which is the case with a few counties in Penn- 
sylvania, then let the State take those bonds. That, it seems to me, 
would be a plan on which we can act and succeed in establishing a 
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general road system. In that way we can get the main roads made, 
and that is what we want. We can’t expect to have all these little 
by-roads made. 

I was told by the engineers in the State of New York, that it is 
a question of “pull.” I live on a public road that will not be im- 
proved, and I am standing here to represent what I think will be 
for the best interests of the State regardless of my individual in- 
terests. Iam willing as a taxpayer to put up my money to have the 
main roads of the counties improved, because they are inter-State 
roads. They are just as much used for commerce as the railroads 
are, and for that reason, I think that the State should take hold 
of these main traveled roads, and if the farmers of this State 
stand together and adopt some system like that in Massachusetts, 
I am satisfied that they can get it. 

The great contention in this matter for the last few years was, 
that the object of the bill, as it was originally framed, was to allow 
those counties that applied first to get the money, and it was in 
the hands of the Road Commissioner to decide who would get the 
first, ard the upshot of that business would be if it were a law, 
that many counties would not see any of that money for the next 
twenty years, and that is the object, as I understand, to-day. If 
these poor counties cannot build roads, it is to go to the richer coun- 
ties; that is what I am objecting to. I believe one county in Penn- 
sylvania is just as good as another, and for that reason should 
have the assistance of the State. The main thoroughfares of the 
State should be under State control and the State should assume 
the responsibility of their construction, under a method similar to 
the one I have stated, and the State can well afford to do it. 
When you ask about the money, if you will look over the reports 

of the treasurer, you will find there are millions of dollars of sur- 
plus; and besides that, I have ctaimed, and still claim, that lots of 
this money that is put into the State Treasury is money that should 
never leave the county. For example, that additional liquor tax 
which was put on in 1897, and the mercantile license tax, and the 
personal property tax. Now -the personal property tax, which 
amounts to over three millions of dollars, is paid into the State 
Treasury—three-fourths of which is returned, so there is still one- 
fourth left, or about $900,000. Most of that money is raised by © 
taxing mortgages and judgments on the farms and homes which 
are already over-taxed. This additional tax should be used to 
relieve that taxation. So I say that the State can well afford to 
build the different main roads through the State in the different 
counties. It will be but a few years until we get National aid. I 
would not have a road law passed that has something hooked to it 
that if a poor fellow don’t whack up, he don’t get anything. 

The Chair called on Mr. Detrich for some remarks. 

MR. DETRICH: Mr. Chairman, I am not a member of this or- 
ganization, and merely came here to have the pleasure of listening to 
your proceedings. I think one of your committee reports gave us 
some few lessons about discrimination and I noticed it was sug- 
gested that automobiles should be taxed fifty dollars each. Am I] 
right? 

MR. CLARK: Yes. 
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MR. DETRICH: Now as it appears to me, automobiles are bene- 
ficial and are strongly influential toward promoting good roads, and I 
do not think we ought to discriminate against these things. If you 
want the city people to be discriminated against and so set them 
at odds with the country people, you know how it works. 
What the country needs is more capital on the farms. It will 

bring farms up to a higher state of cultivation, and to a larger pro- 
duction, and every person doing business to-day and every business 
man in the State is interested in the best methods that can be ap- 
plied to the work of the farm. One of the most necessary things 
is to have rapid means of traveling from one point to another, and 
this facility is furnished by automobiles better than by any other 
means. Automobiles have wide tires and they are also made of rub- 
ber, and I do not see why this discrimination should come up against 
an automobile traveling on a public road. It is a cheap way to 
ride and a saving of horse-flesh. I am sorry that these discrimina- 
ting allusions came up in reference to the road law. I know that 
the owners of automobiles are among our most earnest workers 
for good roads, and I have been surprised to find that there is a 
feeling against these men. The automobile has come to stay, and 
we may as well recognize the fact, and it appears to me that the 
best thing we can do is to heartily co-operate with those men for the 
improvement of our public roads. 

MR. MARTIN: There is possibly no question that may come be- 
fore the Legislature of more importance than the one now under 
consideration; a question which affects very directly the farmers 
of the State, living, quite possibly many of them, in the more 
remote portions and rural districts of Pennsylvania. It _ be- 
hooves the farmers to look well into the conditions of legislation, 
relative to public highways and into the law which is now in force, 
which looks to the construction of permanent highways. I have 
consulted just recently with the Road Commissioner relative to the 
workings of that law. It is not only his judgment, but the judg 
ment of most of the farmers to-day in Pennsylvania, that the one 
provision in this act which relates to the part which the townships 
bear to this law in petitioning for a road through the supervisors 
and in the paying of one-sixth of the cost of the construction of a 
road, is possibly the lamest point in that law and one which causes 
more trouble and delay than any other portion of the act, and I am 
fully satisfied, as I understand the question, that we ought to take 
up that proposition, and through your Legislative Committee, make 
such recommmendations to the Legislature, now in session, as will 
bring about a modification of the law, such as will give us good prac- 
tical work throughout the State. I would possibly go just a little 
further than some of the gentlemen whose remarks preceded mine, 
and that is, that we will possibly soon approach the time in which 
the State will construct these highways irrespective of the amount 
received from the county and the township. The main road or 
roads in the different counties will be, according to the number of 
miles in the various counties, placed in the hands of the Road Com- 
missioner to make use of the State funds as far as they will go to- 
ward the permanent construction of these roads; and in my judgment, 
my friends, then, and not until then, will you arrive at a system of 
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road construction that will have an approach to permanency and 
durability. 

I simply direct your attention to these questions, for, in my judg- 
ment, as long as the township has to be consulted and has to pay 
a part of the expense, we cannot possibly succeed in establishing a 
satisfactory system of permanent road construction, and what I 
have said corresponds very much with the judgment of the Road 
Commissioner on this point. 

MR. FENSTEMAKER: I would say relative to taxing automo- 
biles, that there is nothing in this report directly recommending a 
tax of fifty dollars. 

MR. McCREARY: We in Lawrence county were fortunate enough, 
or unfortunate enough, I don’t know yet which it is, but we will 
know better perhaps towards spring, after the frost comes out. We 
had half a mile of this new road built last summer; I believe it is the 
only half-mile in the county. I presume that we must have had 
some pull. I don’t know how that is, but I think we just happened 
to ask for it before anybody else; I think that was the reason we 
got it, and we got it on a certain road. I drive over it every time 
I drive into New Castle. They hauled limestone to make this road, 
and it cost a few dollars less than $4,000 for half a mile, and we think 
it cost too much money. This feature of the case may rectify itself 
further along; of course it was new business, and there didn’t seem 
to be any bids, hardly, for this work. The only man that bid for it 
got it, and he certainly got it convenient to material, and he ought 
to have made plenty of money. There’s another thing. While it 
has not been in use only two or three months, three months perhaps, 
I noticed the last time I drove over it, that there was quite a de- 
pression where a single horse walked in the middle of the track, 
and you can see the depression where the wheels run, and it looks 
to me—of course I don’t want to condemn it until after it is tried— 
but if we get as much freezing weather as we had last winter, it does 
look to me as though that it will all be cut up in holes. Perhaps there 
was not enough stuff put on. The finishing stuff had to be shipped, 
and a carload of it would go a long ways, because there was very 
little dusted over. I notice that there are pieces of limestone as 
big as eggs and larger, and when a buggy would strike them, they 
seemed to be kind of working up on the surface. The cost to the 
farmers of the township was pretty heavy; and that is not all. Our 
township runs in a peculiar shape; it is long and narrow. It abuts 
down against the city limits of New Castle, and there is another 
main road, a road south that is fully as much traveled as our road 
is, and those people over there of course have to pay just as much 
as we-do, and they never use our road, because it don’t run where 
we want to go. I think there is an injustice in that; these people 
who live down there had to pay the bulk of that money for this road 
and they get no benefit from it, while we are benefited, and the main 
-half mile of our township runs pretty near to the Mercer county 
line; and since this piece of road is built there, it drains the whole 
of the northeastern part—that section of the country. There is an 
injustice in this which it looks to me, ought to be remedied in some 

way. 
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MR. BLYHOLDER: It seems to me if we all agree on certain 
points, if we want to do something, and we seem to agree that we 
want to eliminate this township part of our road-law in the way it 
exists here, that on the adoption of this recommendation— 

The CHAIRMAN: There is no question before the house at all. 

MR. BLYHOLDER: It seems to me there ought to be something 
before the house for us to take action upon, or else our good opinions 
and good suggestions will all go for naught. It seems to me we 
ought to have a definite point before us; by the adoption of this 
report it seems to me we have adopted— 

The SECRETARY: It was not adopted, it was simply received and 
referred to the Committee on Legislation. 

MR. BLYHOLDER: Let us then bring up a resolution stating 
what we want, and pass it. 

MR. HERR: I move the postponement of this subject until the re- 
port of the Legislative Committee is heard. 

MR. HUTCHISON: There is just one point that I wish to bring 
out in regard to the working of this law in the county commission- 
er’s office. In our county they have been making, I think, five 
pieces of road; one of these pieces is a mile long. The county com- 
missioners received petitions a short time ago from the farmers’ or- 
ganizations of our county, the grange and other organizations, to- 
ward reducing the expenditure of money in our county. We are 
paying a twelve-mill tax and the commissioners refused to sanction 
the building of these pieces of road that had been recommended by 
the supervisors. The Highway Commissioner came up and con- 
vinced them that they had nothing to say about this money, that it 
was mandatory. They were compelled to pay their share of the 
money. Our county is heavily in debt and the commissioners are 
trying to reduce that by heavy taxation. 
Now is this right? Ought not these commissioners to have some- 

thing to say about the expenditures of public money? Is it right 
for the supervisors to place these burdens on the county when these 
roads are of no benefit to the people living in the county except at 
nearby points. Our people are protesting against this, but there 
seems to be no remedy, and I thought that it would be proper that 
this law should be amended so that the county commissioners should 
have something to say about the expenditure of public money. I 
think it would be well to strike out the power in the townships. 
Some one should have some say besides the Highway Commissioner. 
That is the question that I would like to bring before you and have 
discussed. Our people, as a whole, are opposed to the present road 
system and I believe a great many people throughout Pennsylvania 
are opposed to it. This is an elegant report, containing many good 
Suggestions, and Brother Creasy has given us an able address on 

the subject. 

DR. TOWER: There has been a suggestion here that we favor the 
use of the automobile, or to that effect. Now, as far as I am con- 
cerned, I would be in favor, if anything, of making their tax larger. 
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The gentleman said that their use was a saving of horse-flesh. That 

is true; many a good horse is standing in the barn because of the 
use of the automobile, and many a farmer hesitates to drive his 
horses around in the road because of the danger that exists on ac- 
count of the reckless use of that vehicle. I do not know, but I 
would be in favor of making the roads so rough that a man with an 
automobile could not get over it. It resolves itself right down to 
this. The man that rides in the automobile rides in it for pleasure, 
and to a certain extent we are sacrificing our right to use the high- 
ways for work in order that he may enjoy his pleasure. Now why 
shouldn’t he pay a pretty good tax? It is said that the average 
automobile man will take care of the horses when he uses the high- 
way. I have seen that myself and experienced the danger there is 
where the automobile is driven at the speed it often is along our 
public highways. 

MR. DETRICH; Mr. Chairman, I am surprised that a man in this 
enlightened age would make such a statement on this floor. The 
automobile is destined to be and is now one of the most rapid and 
frequently used ways of traveling from one point to another and 
is one of the cheapest modes of conveyance of anything that I know 
of. Like the steam and the electric railway, the automobile is with 
us to remain, and how any one can doubt its utility and its conve- 
nience for traveling from point to point is something incomprehen- 
sible to my mind. 

MR. STOUT: I did not make this suggestion to tax those people 
any higher than anybody else; but an automobile, as I understand 
it at the present time, costs about as much as a fairly good farm 
in my community, and I know that the same amount of money in- 
vested in some of our farms must at least be closely approached by 
some of them. Now if we were to tax the automobile, dollar for 
dollar as our farms are taxed, it seems to me that it would not be 
an injustice to those who can afford to own them. They have 
some privileges additional to those possessed by the farmer, and 
why should they not pay a little additional tax. 

MR. SEXTON: Great reforms move slowly and it takes a great 
while to educate the people up to the point where they are prepared 
to support a movement of this kind. We have had in Pennsylvania 
the worst public road system of the United States for hundreds of 
years; we all know that. We have been hauling mud from the gut- 
ters into the highways in the same old way year after year for the 
frosts, rains and snows of winter to act upon and take it back into 
the gutter again. Now we have been agitating the road question 
in this Commonwealth that is nearly an empire, and so far we have 
succeeded very well. This road question is taking shape and we 
are getting there, so to speak. In the session of ’97 when the 
Hamilton road law was before the House, my friend Creasy was 
opposed to it. It didn’t go far enough, but it was the entering 
wedge to bring about such discussion as we have had since that time. | 
Now my friend Creasy says that this present law is not good 

enough, but we are going to have something better. If you keep 
talking this up among yourselves, we are going to get there, and 
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get down to a system of public road building that will be for the 
good of all the people. I like the bill that was presented, I think, in 
1901, to lay a tax of one mill upon all personal property and set 
aside a public road fund that would amount to millions of dollars 
a year and so placed that it could not be used for any other pur- 
pose. It was said in the past that if you wanted road legislation, 
if you had a political pull, you might get it; if not, you would not 
get it, but to-day we are getting State aid, although ten years ago 
we were told we could not get it at all. We have got it, and we are 
going to have aid from the general government. It is coming just 
as surely as the sun shines, and we are entitled to it, and if the farm- 
ers of this country who use the public roads and to whom the 
public roads belong—at least the people in the towns and cities 
have said so—now they are coming to believe that they are part 
owners of the public roads. The general government is going to 
give us substantial aid, and I tell you, fellow-farmers, we only 
need to keep fighting on this line, and we will get the best road 
system yet that there is in the United States, though we may 
be the last to get it. 

MR. HERR: I suppose we all have our ideas about the value of 
good roads and how to make them; but until we have some mode of 
action brought before us, [ think it is perhaps a waste of time for 
each individual to give his particular opinion as to how the roads 
should be made. I think it would be wise to defer the further dis- 
cussion of the question until we hear from the Legislative Commit- 
tee so that our work will take some definite shape; therefore, I 
move the discontinuance of this question, until we hear the report of 
the Legislative Committee. 

SECRETARY CRITCHFIELD: I second the motion. 

The question being on the motion, it was agreed to. 

MR. HERR: I think that the Memorial Committee have their re- 
port ready. 

The report of the Memorial Committee was presented and read 
by Mr. McClellan, the Chairman, as follows: 

Whereas, We have learned with regret of the death, on Jan. 22, 
1905, of Geo. G. Henry, Esq., ex-member of this Board, from Clarion 
county; therefore, be it 

Resolved, That we remember with pleasure the associations with 
Mr. Henry in the meetings of the Board and recognize the valuable 
services rendered by him in the management of Farmers’ Institutes 
in his county; 

Resolved, That in the death of Mr. Henry the State has lost one 
of its best citizens, the agriculturists an upright, fearless champion 
of their cause, and this Board one of its strongest friends; 

Resolved, That a copy of these resolutions be forwarded to the 
family of the deceased, and that they be spread upon the minutes 
of this Board. 

S. X. McCLELLAN, 

J. A. HERR, 

C. B. HEGE. 
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MR. HERR: I move the adoption of the resolutions as read. The 
motion being seconded, it was agreed to. 

Vice President Sexton resumed the chair. 

MR. HERR: I think the older members of the Board will remem- 
ber “Squire” Henry, as he was known everywhere in the State, as 
being an active, progressive member of this Board; and long before 
he was a member of this body, when Mr. Shanafelt was a member 
of the Board in his county, he had sufficient interest to accompany 
him and attend our meetings, and was one of the most active work- 
ers that I know of in our country. More than once I have traversed 
the county with him in the holding of farmers’ institutes. He was 
a man of unswerving integrity, commanding the respect of every 
body who knew him, and an earnest champion of our cause every- 
where; therefore, these resolutions are well merited, and we concur 
in the report. 

The SECRETARY: I wish to emphasize what has been said by 
Brother Herr about our deceased brother and friend. It was my 
pleasure to travel with him years ago. I doubt whether I have 
ever seen any one who manifested a deeper interest in his work than 
did Mr. Henry. He was not only recognized as being an earnest 
advocate of better methods on the farm, better farming, but recog- 
nized as a man who was thoroughly honest in his convictions, a man 
who was ready to give expression to his views in such a way that 
he should not be misunderstood, and I think that anybody who had 
his disapproval had no trouble to know that he disapproved the 
course pursued. I think that this Board, not only in Clarion county, 
but over the Commonwealth generally, sustained a loss in his death, 
and I am heartily in sympathy with the resolutions that have been 
offered by the committee. 

MR. STOUT: I wish to ask whether that is the only resolution 
that has been offered by the committee. 

The CHAIR: In this case, yes. 

MR. STOUT: I want to call the attention of the Board to the fact 
that one of our best friends—I think he was a member of the Board 
in the past—president ex-officio—Ex-Governor Pattison, who was 
one of the best friends we had, is also deceased. I think it would 
be appropriate for the same committee to bring in a resolution in 
regard to his death. Therefore, I move that the Committee be in- 
structed to also make a report on Ex-Governor Pattison. 

Several members seconded the motion. 

The CHAIR: The resolution is now before the Board. 

The question being put, it was agreed to by a rising vote. 

MR. HERR: I am very glad that our friend Stout brought to our 
notice this omission, and I would suggest that the same commit- 
tee be appointed to take into consideration the death of Governor 

26—T—1904 
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Pattison. I will offer it as a motion. The motion being seconded, 
it was agreed to. 

The CHAIR: I will appoint Brother Herr, Brother Stout and 
Brother Rodgers as that committee. 

MR. HERR: I have another matter to present to the Board, if 
I am in order. In the early days of the Board, you will notice by 
reading the law, that one-third of the members’ terms expired each 
year, and they were succeeded by members whose terms were three 
years, and it was the practice in those days that they were divided 
among the three divisions, each one holding office three years, so 
that about an equal number of the terms expired in each year. We 
have grown now, and have come in so irregularly, that the terms 
are not at all equal, and I have just taken a little pains to look over 
the list of those whose terms expired, and find that of those whose 
terms expire in 1895, there are eleven members, in 1906 twenty-one 
members, and those whose terms expire in 1907 twenty-one mem- 
bers There are eight members whose terms have expired 1904 and 
two members whose terms expired in 1903, and there are three 
blanks that the year is not given. Now, in order to properly remedy 
that, and possibly it had better be in the form of a motion, I would 
suggest that those counties not filled.by membership dating from 
1903 be added to the eleven, it will just make the terms each year 
about balance, and there will be about twenty-one in each year, or 
perhaps not more than twenty-two of any one year, by making their 
terms run to 1908; I therefore move you that they be admitted for 
three years from 1905, their terms to expire in 1908. 

Motion seconded. , 3 

MR. HUTCHISON: Mr. Chairman, these gentlemen who become 
members of this Board are elected by the agricultural societies 
and they come here on a certificate, duly certified by the proper 
officers of each society, giving the date of the election when they 
enter the Board. Now what have we to do with it? The authority 
for their election comes from the societies. If they have neglected 
their duty, how can we elect them here for a longer or shorter term 
than is provided by law? I think this motion is out of order. I 
think we have no right to act upon this at all; the law provides who 
shall be members of the State Board of Agriculture. 

MR. HERR: Mr. Chairman, I think this Board governs its own 
membership; more than once we have decided on similar questions. 
The county societies send their representatives here and we elect 
them as members, and we fix the date three years from their former 
term, and when there is an inequality, the Board has the power to 
correct that inequality; it will give them three years from this date. 
I did not suggest, nobody proposes to suggest, that we elect mem- 
bers that are not sent here from their proper societies as repre- 
sentatives. 

MR. HUTCHISON: I would just ask the Secretary to read that 
section of the act, and let us then be guided by the law. 

MR. NELSON: I would like to have that question settled once 
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for all, for it took me two years to get into this Board, after I was 
legally elected. This is my second term as a member from our 
county, and Brother Herr had charge of the Committee on Creden- 
tials. It was two years before I had a legal standing in this Board, 
and we could not find out when my term of office expired, and I 
would like to have it settled finally who does elect the members of 
this Board. 

The SECRETARY: In response to Mr. Hutchison’s request, I will 
read the section referred to. It reads as follows: - 

“Section 1. Be it enacted, etc., That the Governor of the Common- 
wealth, the Secretary of Internal Affairs, the Superintendent of 
Public Instruction, the Auditor General, the President of the Penn- 
sylvania State College, and one person appointed from or by each 
agricultural society in the State, entitled under existing laws to re- 
ceive an annual bounty from the county, and three other persons 
appointed by the Governor, with the consent of the Senate, shall 
constitute the State Board of Agriculture. 

“Section 2. One-third of the members appointed shall retire from 
office on the fourth Wednesday in January in each year, according 
to the several appointments. The vacancies thus occurring shall 
be filled in the same manner as above provided, and the persons 
thus appointed shall hold their office for three years from the ex- 
piration of the former term. Other vacancies may be filled in the 
same manner, for the remainder of the vacant term.” 

MR. GLOVER: I have been a member of this Board for six years, 
I believe. In that time I have been elected three times. I have re- 
ceived no notice that my term has expired. I have been elected three 
times in the last seven years, and find my term expires in 1907. 

The SECRETARY: Your first election doubtless was to fill a va- 

cancy on the Board. 

MR. GLOVER: I was elected to fill a vacancy, but was not ad- 
mitted. 

MR. HUTCHISON: I would like to have the Secretary’s interpre- 
tation in the matter. What is your interpretation? 

The SECRETARY: The Chairman reaily should rule on that point. 
The law shows that the members are elected from the several county 
societies as therein provided. The same authority, as I understand 
it, has the right under the law, to fix the term for which they are 
elected. 

MR. HERR: In the early days of the Board, as the Secretary 
knows full well, that matter was decided just in that way. I came 
here in connection with three others, two or three others, when I 
was admitted to membership by the Board, and my term read three 
years. I was given a two-year term, and another, one year, and 
another, two years because it was divided by the Board itself. I 
can’t agree with the Secretary that the Board has not the power to 
elect its members; I do not see any other way to correct these in- 
equalities except by a vote of the Board. 
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MR. HUTCHISON: A vote of the Board would not be legal. It 
would be changing the act of Assembly which created it, and that 
you can’t do at all. 

The CHAIR: I shall have to decide that Brother Hutchison’s point 
is well taken; that we cannot change the election, as it comes up 
from the agricultural societies entitled to be represented. 

The SECRETARY: Before the Chair renders any decision, I would 
like to ask Mr. Herr whether he knows how this matter has come 
about; how it happens. Has it happened by vacancies caused by 
death or resignation being filled by parties elected for three years 
instead of being filled for the balance of the term? If everything 
had gone on as it ought to have gone on, this state of affairs would 
not exist. Mr. Herr’s suggestion to get this matter straightened 
seems to me impossible. I wish it could be done, but I am of the 
opinion that the act of Assembly puts the election upon the socie- 
ties of the several counties and that all we have to do with it is to 
recognize the persons so elected, as members, when we admit them 
to the Board. 

MR. HERR: If you will turn to Elk county, you will find that 
their term expired in 1903. As it is now it would expire in 1908. 
Dauphin county is not represented now. Some others expiring in 
1904 are not represented. They came in with credentials for three 
years because the blank form says three years. I think that section 
admits that, that one-third shall come in each year, if not an appoint- 
ment by the Governor; it is an appointment by the different agricul- 
tural societies and the Board always has in the past fixed the term 
of service so as to equalize these three sections, and I know of sev- 
eral instances where matters were settled in that way. 

MR. HUTCHISON: I remember very well that the Secretary took 
a great deal of pains in keeping the record straight. Where there 
would be a death he would notify the agricultural society of that 
fact; that is where this should be kept straight. It seems some- 
how they have elected for a longer term than they should have done. 
I think this will right itself, twenty-one expiring this year and 
twenty-one the next year; it may come all right in time. 

The SECRETARY: You will remember that I gave an opinion 
upon it. I am disposed to think with Brother Herr that it is en- 
tirely competent, if there has been a mistake made in the term by 
the society that makes the election for the Board to make the cor- 
rection. I am disposed to think that the Board has the authority 
to do that; to make the correction as to dates in the returns that 
are made by the agricultural societies. 

MR. BLYHOLDER: I just want to call attention to one matter 
that I think makes that clear. I think the law defines that one-third 
shall retire each year, before it specifies the term of election, so 
that when it does that first, it seems to me to be important for the 
Board to know in order to carry that out. 

MR. RODGERS: In addition to that, if you will count carefully 
over this list, twenty-one will expire in 1906 and twenty-one in 1907, 
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and I think there are twenty-two of the others, and if they come in 
with their credentials at this meeting, of course they will expire 
in 1908, and that will be all right. The reason, I would say—and I 
expect the Secretary will bear me out—that these different coun- 
ties have failed to elect members to the State Board, or probably 
some of these agricultural societies may have died, and there is 
no organization there to elect members to the State Board, but if 
we just leave it alone, it will work itself out even without any fur- 
ther trouble or discussion about it. 

MR. FENSTEMAKER: I was elected to fill an unexpired term, 
although I didn’t know when the term of my predecessor expired. 
I think last year I was on the list expiring in 1906; it is 1907 now; 
I can’t tell just the proper date. If my predecessor’s term did not 
expire until two years after, it would expire this year, so that I do 
not know where I stand on that matter; probably Mr. Herr would 
know better than I do. 

The question being on the motion, it was agreed to. 

The CHAIR: The next thing we have on the program, is a dis- 
cussion opened by Mr. Clark, of Westmoreland, on the subject of 
“Marketing Farm Products.” 

Mr. Clark’s address is as follows: 

MARKETING FARM PRODUCTS. 

By M. N. CLARK, Claridge. Pa. 

Mr. Chairman, Ladies and Gentlemen: It seems to me that one 
of the most important subjects has been left in the back-ground. 
We have been talking for many days, weeks, months and years about 
the growing of our crops, and there has been very little said about 
the marketing of them; yet you will realize at once it is a very diffi- 

cult matter of raising the crops. The two questions are so closely 
allied. 

You will realize with me, you have met cases of this kind very 
frequently, that men are seemingly scientific farmers, and good 
crop producers, but utter frilures when it comes to the marketing 
of crops. I do not need to go far from my home, and I presume you 
don’t, to find that that is the case. 

I was first led to notice this matter more fully few years 
ago in a trip I made up through the Northwest. I went through 
the State of Indiana at a time when the farmers were very much 
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agitated over the fact that they were making an effort to control 
the sale of the products of their farms, and while I could not en- 
dorse many things that I heard up there, it caused me to think very 
carefully, and last season—the last two seasons—I have spent from 
six to eight weeks in that State in the fruit business, and I have been 
really glad to find that the farmers where I have been are looking 
the matter very fairly in the face over there, and while, as I said, I 
could not endorse all that I heard, I do not suppose there are very 
many of the Board present who could endorse everything they are 
doing over there, but it looked to me as though it would be an in- 
centive to us to turn our attention to the fact of marketing our pro- 
ducts in such a way that it would not be necessary for us, and we 
would not be driven to the necessity of organizing for the purpose of 
controlling the sale of our products on the farms. 

I visited the markets in studying this question, not only in our 
own but other states, and I want to say this, that in very few in- 
stances, I found on over-production of articles grown upon our 
farms. I did not find in a single market an article that was brought 
into the market in good condition, well marketed, but what there 
was a demand for it and they wanted more of it. This being the 
case, I began to look around me, at my own way of marketing, and 
that of others. 

I want to say here, just to digress a moment, that I listened to a 
paper that Brother Creasy read a few evenings ago in this hall in 
reference to the question of quality. I was talking a few days ago 
to the superintendent of one of the steel plants of my county. He 
said it was a day of production and it was not a day of quality. I 
was talking to one of the superintendents of one of our great bitu- 
minous coal plants in Western Pennsylvania, and he said it was an 
age of production and not an age of quality. If we look around us, 
it seems to be more of an age of production than quality; for this 
reason it seems to me that it is time for us to stop and think what 
we are doing. If we can overcome this, and make an effort to pro- 
duce quality and not quantity, I think, my friends, we shall have 
no need to organize in a state like Pennsylvania to control the mar- 
keting of our products. 

I remember very well when it was my business on my father’s 
farm to grow wheat. We had a great wheat farm; it seemed to 
be peculiarly adapted to it. My father, I believe, was one of the 
most careful men I ever came across. He would not have anything 
done but what was done right on the farm, and we had always a 
good article and the question was, how shall we put this into the 
market and get the most revenue from it? The wheat never went 
into the market as it came from the machines; it was always cleaned 
thoroughly. If there was any inferior grain in the wheat, it was 
always separated from it. We didn’t do as we are doing to-day, go 
to market, and say, “How much will you give us for wheat to-day?” 
We didn’t need to do that. They came and asked us when we would 
be ready to haul our wheat to market. They wanted it because it 
was a good article. We never had a particle of trouble in getting 
this wheat into the market, and it was because of that one thing 
that placed us in this condition—we had put this article in the market 
in a proper condition. 
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I was in the city of Louisville this last season during the time 
the great peach crop was coming into market, and I went where the 
commission men were buying and selling. The sole complaint was 
this: “If you will not produce better fruit and bring it into market 
in better condition we must go some place else to get our fruit.” I 
realized this at once. I couldn’t find a bushel on the streets of Louis- 
ville—and there were thousands and thousands of bushels of peaches 
there,—I couldn’t find a bushel of first-class peaches. 

Then we found men again who, when they found this to be the 
case, went to work and hired men who knew how to pick the fruit 
off the tree, knew bow to select it and how to prepare it for the 
market, and they could ship it into the Chicago market and get 
first-class prices for it. Why? Simply because they knew how to 
prepare and get their fruit into the market. 

Suppose for instance, an apple grower would come to me in the 
city of Pittsburg on Liberty street, where thousand of bushels of 
apples are received every week, thousands of the most beautiful 
apples on the top of the barrel, and suppose the question is asked, 
“How much do you want a barrel for them?” So much. “Will you 
guarantee them just as good in the middle of the barrel as on top?” 
“No, I can’t do it. You will find just as good apples in the bottom of 
the barrel, but not in the center.” Now why can’t we put just as 
good apples all through that barrel, then take our stamp and put 
it on each barrel. 
What would you think if you went into the market to buy a bar- 

rel of sugar, to find a common, inferior article in the center of the 
barrel? Suppose when I went into the market with a basket of 
butter, and had first-class butter put up most beautifully on the 
top of the basket, and it was sold out in the market and we found 
that some older butter was kept back and—perhaps in the bottom of 
the basket—the buyer would soon find out where it came from. 
Why not let every basket of goods that we take info the market 
be in such good condition that we can affix our name to it, then our 
goods will be readily sold. 

Never was there a time when good articles are sought for as they 
are to-day. The people have the money to buy them, and they will 
buy them. The only question is, Why can’t we put the right kind 
of an article into the market? 

I only want to cite one more case near home. My brother has a 
very fine peach orchard and takes great delight in it, digging around 
the trees and looking after them, and trimming them off every day, 
spraying them, and taking care of them. Some years ago I was 
on his place and he had a most magnificent crop of peaches. He 
said to me one day: “I can’t sell my peaches. I can’t market them; 
they, are selling peaches here for a dollar a bushel.” I had had some 
experience; I learned this over in Ohio. I said: “T’ll tell you what 
I will do; I will make you a proposition. Make the price of your 
peaches higher than any other peaches sold in the community. Do 
not put a blemished peach in one of your baskets. If you will do 
this, every peach you can’t sell, I will agree to take off your hands.” 
My friends, I didn’t get a single peach. There was at once a demand 
for them and has been every year since. The talk is to-day, “Does 
your brother have any peaches? Will he have any peaches? I 
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want to get them.” Why? Because he went into market with his 
peaches put up in good condition, and the people wanted them. He 
could have sold thousands of bushels of peaches for $1.50 just as 
readily as $1.25. Men were driving in after him to market trying 
to sell their fruit for a dollar a bushel, and they couldn’t sell it be- 
cause it was not good; not properly put up for market. It seems 
to me this is our own fault. We are too liable to market our pro- 
ducts without that due care that we should exercise. If we have 
anything left, let us say, “Here is some that is not good.” Do it 
honestly, and if we do this it seems to me that there is no necessity 
at all for us ever to think about organizing with reference to what 
we grow on our farms. I believe the day is coming when you will 
have to do that. It seems to me that the band wagon is almost 
passing; there will be a few people who never get into anything, who 
will still go to the store and ask, “How much are you paying to- 
day?” The store-keeper weighs it and figures up the amount, so 
much sugar costs so much, so much coffee, so much. He fixes the 
prices; you have nothing to do with it at all. Don’t it make you feel 
mean? You have no part in this at all. Now it is your own fault. 
You let it be fixed. Let it be advertised and let the people know 
that you do not go into the market with anything but good, honest 
articles, and I will guarantee that you don’t need to do these things 
very long. 

MR. KAHLER: Mr. Chairman, I do not want to take up the time 
of this Board, but I would like to endorse heartily what Brother 
Clark has said. We should think of quality and not quantity. In- 
ferior goods go begging for a customer, while a perfect article will 
always find a ready market. 

MR. McCLELLAN: We have the Hon. Mr. Witherspoon here, Rep- 
resentative from Franklin county, and I move you that he be ad- 
mitted to the’ privileges of this floor during the meeting of this 
Board. 

Motion was seconded and agreed to. 

MR. WITHERSPOON: Mr. Chairman, Members of the Board of 
Agriculture, Ladies and Gentlemen: I wish to say that the reason I 
am here is that the Legislature is not in session, and this afternoon 
I met some of my constituents in the city and they invited me to 
come to this meeting, and I am very glad that Icame. I thank you 
very kindly for your recognition. 

MR. BLYHOLDER: I want to endorse heartily what Brother 
Clark has said, that there is perhaps more in the way we market our 
products than we think. I just want to give a little experience of 
my own. A few years ago I commenced to study the matter of 
growing small fruits, what would pay me best on my farm, and I 
began to think back for a good many years and I found, by careful 
consideration, that grapes and cherries had failed on my farm, but 
once, in all my recollection. Naturally, I turned in that direction, 
and planted quite a number of grapes, and they began to get ready 
for market. During the same time I studied how to market them. T 
had several good crops of grapes, and I want to say to you to-day that 
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I can sell my grapes for more than twice as much per pounds right 
at home than my neighbors are selling theirs and taking them to 
market, and it is simply because of the way I have been marketing 
them. 

DR. CONARD: Mr. Chairman, I also endorse Brother Clark’s 
ideas as to marketing our farm products. What he says, not only 
applies to peaches, but to all other farm products. The man who 
goes into the market with a first-class crop of peaches, properly 
prepared for market, easily gets a quarter of a dollar more than 
his neighbor who has failed to properly prepare his products for 
market; so it is with potatoes and applies to anything, in fact. We 
will consider the dairy business for a minute; the selling of milk. 
That is where the thing cuts the greatest figure, in the line of agri- 
culture, of anything that I can think of. The man who goes to 
market with his milk in first-class condition always commands the 
highest price, while the man who comes along with his milk be- 
fouled, impure and unclean, does not only get a less price himself, 
but hurts the market for others. 

That is true of the dairy business, particularly if you wish to sell 
milk to the creameries. Where a shipper sends it to the cities, and 
gets it there early, it is possible for him to get a little better price 
for it; but even then the price is held down by the milk that is not 
well prepared and marketed. 

MR. NELSON: Line upon line and precept upon precept, is what 
we need or the subject. Brother Clark spoke of producing an ex- 
tra good article, and that brought to my mind what first started me 
on that line. About fifteen years ago Mr. Root told a story that 
happened at Medina, Ohio, that did me more good than anything 
that I ever heard in my life. A farmer and his wife drove into 
market with a couple of barrels of gooseberries, and they went 
around asking the storekeepers what they would give for them, 
but could not get a satisfactory offer. After making the rounds, 
they started home with their gooseberries and met Mr. Root, 
who was running a truck wagon, selling produce that he was rais- 
ing in his own garden, which was known to be good. The woman 
said to Mr. Root, “We have been trying to sell these gooseberries 
but could not.” Mr. Root looked at them and offered her eight cents 
a quart and she was very glad to take that. He turned around and 
went among his customers and sold them for fifteen, and he couldn’t 
find gooseberries enough for that market. ; I tell you it is all in the 
man behind the gun. When I take honey to market in bottles and 
jars and go to the grocers, I never let them set the price on it. 
I tell them, I will give you so much on the dollar, if that is satisfac- 
tory. If you don’t wish to accept that, you do not need to handle the 
goods; what you don’t sell I will take it off your hands. That is 
the question of marketing in a nutshell. First, you must have a 
good thing, and then know how to sell it. 

MR. McCLELLAN: This is a question that relates to more than 
what you take to market, that you will attempt to realize the dol- 
lar out of. The production of the farm from three-fifths to two- 
thirds of it ordinarily, is marketed right on the farm. Now what 

27 
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kind of a customer are you? What is your practice in dealing with 
your hay, grain and other products of your farm? Do you feed it. 
in such a way that it is not worth as much in the spring as it is in 
the fall? I know of people who feed their products into a lot of 
scrub stock, and when they have the stock fed up in the spring 
they are not worth as much as they were in the fall. I think there 
is a great mistake made there. I could talk along that line, but do 
not want to take up your time. I just want to draw your attention 
to it as one of the things which every farmer should carefully con- 
sider. 

MR. RODGERS: I can endorse everything that Mr. Clark has 
said. As an illustration, I will refer to the marketing of clover 
seed. I know that where good clover seed has been properly placed 
on the market it has brought as high as eleven cents or eleven and 
a quarter a pound, while the man who went to market and didn’t 
have good seed, got but seven cents a pound. You see the differ- 
ence; four cents a pound in that seed, which made a difference of 
$2.40 per bushel, which shows that it is the man behind the busi- 
ness that counts in these matters. To succeed, I think, a man must 

_ be honest; he must have honesty in his heart, and try to treat every- 
body as he wishes to be treated. Remember the Golden Rule and 
then you will come out all right, and have your seed and fruit and 
butter and all the other products which you take to market bought at 
the highest prices. Do not represent anything to be good that you 
would not want to buy yourself. Treat others as you would treat 
yourself and the market business will work out its own salvation. 

MR. HOLMAN: The marketing business is such that every man 
must suffer his own punishment; we must suffer the punishment 
ourselves. I remember a case where a man had nine or ten bags 
of clover seed, and he took it to the warehouseman for sale. He 
had but one bag cleaned. The warehouseman tested every bag and 
found but one bag properly cleaned. That was the only one that the 
man volunteered to let him examine, but he examined them all any- 
way with the result that might have been expected. Another man 
brought in a sample of his seed and the warehouseman said, “If you 
will make that seed clean, I will give you so much.” The farmer 
put it in the mill in such a way that not very much dirt came out of 
it. It was too dirty. It was not clean, and he couldn’t pay him so 
much money for it as he wanted. He took it to the second man, and 
succeeded in putting it on him for more money. I am glad to 
say that everyone of us who takes this course and puts this poor 
stuff on the market, must suffer the penalty. I clean my seed per- 
fectly. I have got a second and a third grade. If I had to buy it, 
I wouldn’t sow it. Of course I want the best, and I thought pos- 
sibly the warehouseman would not allow me much for it, but I 
sent a sample in and he said, “I will give you ten cents a pound for 
your second grade.” 

The SECRETARY: A very amusing thing vccurred a year ago 
last summer, in the month of August, when we were threshing at 
our place. The threshers said they wanted to get some of the wheat 
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for seed. I said to them, “You can have all you want.” Another 
neighbor said, “I would like to get some of the seed;” and still 
another neighbor said, “I want to get some of your seed,” and he 
was looking at the wheat with interest and said, “Where did you 
get this wheat?” I said, “I got it from you.” He said, “I never 
raised that kind of wheat.” I said, “I got the seed from you about 
four or five years ago;” and it was true. I went there and got my 
seed. Every grain not true to variety was taken out, and we raised 
seed enough for the next year’s seeding. He said, “I never had 
that kind of wheat;” every grain was full and plump, simply be- 
cause care was taken with the seed. Things of that kind will occur. 
We do quite a good deal of farm dairying at our place. We always 
put the price upon our butter, and have no trouble to sell it at all; 
in fact, we have never been able to manufacture quite enough to 
meet the demand. We are very careful in putting it up. Every 
little package is put by itself, about the same size and same form 
and every one done up in dairy paper, and we have no trouble in 
selling it at the price we ask for it. 

MR. CLARK: May I just add one word. I hope that enough has 
been said here this afternoon to cause us to think, and enable us to 
become better farmers. There is one point that I would like to 
speak about and that is this: It is very much a business question 
this thing of marketing the products of our farms; it requires educa- 
tion. I want to speak of the boys and girls. I am a great friend of 
boys and girls. I want them to know far more than I do. The 
boys and girls ought to have the opportunity of marketing some- 
thing off the farm. Let them take it to the market, after growing 
it themselves; let them place it upon the market, and when they 
come to farm for themselves, they won’t have to begin in ignorance, 
after they are twenty-one years of age, where we had to begin when 
we were boys. Let them turn their attention to marketing the 
crops, let them do it themselves; let them be educated to it. Then 
I think the only thing left for us to do is to settle down and be 
honest men and women and we will have accomplished it all. 

MR. FENSTEMAKER: No matter what care an honest man will 
take, I find these creamerymen are dishonest, as arule. I have seen 
stacks of empty tubs pretty near as high as the creamery, and stuff 
that they import from New York or some other state, they throw 
right into the cream and churn it as one part of the creamery butter, 
and sell it for that. 

A Member: Where do they do that? 

MR. FENSTEMAKER: I can mention half a dozen places right in 
my own county. 

MR. HUTCHISON: I do not want to take any issue with Brother 
Fenstemaker. It must be a renovated butter factory that he refers 
to, and not a creamery. 

MR. FENSTEMAKER: I am certain that I can bring witnesses 
by the hundred to prove it, and I have seen it done many a time my- 
self. 



412 ANNUAL REPORT OF THE Off. Doc. 

The SECRETARY: I want to rise in defense of Brother Fenste- 
maker. I have never seen it done at a creamery and I have never 
seen it done anywhere; but I have heard farmers say they have 
taken butter, a little rancid and strong, and put it in with the fresh 
butter and churned it, and it would take the flavor of fresh butter. 
Others say they chfirned it in the buttermilk, and in that way are 
able to sell the bad butter. 

MR. HUTCHISON: That would be a violation of the Pure Food 
Law. 

A Member: I do not see how they could improve that butter much 
without melting it up and renovating it. The only instance I know 
of, was a man who had some butter that spoiled on his hands 
and he came to us and wanted to know if we could do anything 
with it. We told him he could send up half a dozen tubs and we 
would see what we could do. We took the butter and put it in a 
fresh churning of buttermilk and churned it for a long time, and 
worked it and churned it again, and worked with it for several 
hours, and in the end we could not see that that butter had im- 
proved much in flavor; but we knew one thing, that it nearly spoiled 
our churn, and it took several days to disinfect it. 

The SECRETARY: The trouble with that comes from there hay- 
ing been so much rancidity in the butter. If the butter had not 
been quite so rancid, you could have discovered that it was improved 
considerably by going through that process. 

On motion, the meeting adjourned to 7.30 o’clock this evening. 

Tuesday Evening, January 24, 1905. 

The meeting was called to order by Mr. Clark, Chairman. 

The CHAIR: The first thing in order is the report of the Micro- 
scopist and Hygienist, Dr. George G. Groff, Lewisburg, Pa. 

Dr. Groff read the following report: 

REPORT OF MICROSCOPIST AND HYGIENIST. 

By DR. GEO. G. GROFF, Lewisburg, Pa. 

During the past year contagious and infectious diseases seem to 
have been peculiarly prevalent in most parts of the State. One of 
the most serious of these is typhoid fever, which has been called a 
disease peculiarly belonging to the farm, though this is no longer 
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strictly true, as it also prevails in villages and towns. It isa filth 
disease, in that it is propagated, or made possible by or through the 
use of articles of food and drink, contaminated with the waste from 
human bodies. For this reason, typhoid fever is a disgrace to our 
civilization. 

Typhoid fever is dangerous to the occupants of any farm where 
it exists, to all who visit the farm, especially in attending funerals 
of the disease, and it is dangerous to those who purchase the pro- 
ducts of any infected farm. 

Recently a ministerial friend called our attention to the family of 
a rural parishioner, in whose family had occurred seven cases of 
typhoid fever, extending over a period of six months. What a 
long-drawn out time of misery and worry and suffering, and from a 
cause which ought to be preventable! Once this disease is in a 
family, it spreads from member to member through contaminated 
food and drink, and from hand to mouth, that is from the hand 
of the nurse to the mouths of the other inmates of the family. The 
only nurse is often the wife and mother, who is, at the same time, 
the general housewife and cook. How easily in her overworked 
and distracted state of mind to forget her hands and through them 
to convey the poison from the body of the patient to the food she 
prepares. The nurse should always ask the physician to give her 
a solution in which she may sterilize her hands every time after 
she has handled the patient. At an encampment of the National 
Guard of Pennsylvania, a few years ago, a helper to the cook infected 
the food of a company, producing over forty cases of fever. 

Typhoid fever may be conveyed from the patient to food by the 
house-fly. The sick room should be screened. The germs may reach 
the well. This is often situated too near the privy, and is often con- 
taminated with the excreta from the patient. Their excreta should 
not be thrown into the privy or upon the soil, but into a pit in the 
garden, and covered with earth; or better still, sterilized in the bed- 
pan before being placed in the privy. The doctor will explain how 
to do this. Again, wells should be so walled and curbed that the 
water without cannot be contaminated by surface drainage, nor by 
insects and small animals. 

Typhoid fever is certainly a disease which can be spread at fun- 
erals, to those in attendance. This is probably accomplished in eat- 
ing a meal or in drinking from the well at an infected house. It 
would be a good rule to chain the pump-handle at funerals for ty- 
phoid fever, and not to eat at such houses. It is also possible that 
the disease may be conveyed by shaking hands with and kissing 
the inmates of the afflicted house. 

There is danger to those who purchase the products from in- 
fected farms. Investigations made by the State Board of Health 
have repeatedly traced typhoid fever to milk from infected farms. 
This has recently been done at Carbondale and West Chester. In 
the case of the latter place, a remarkable statement was made and 
signed by six of the leading physicians of the town in which the fol- 
lowing expression occurs: “We would look with suspicion upon 
the products of any farm through which the drainage of West Ches- 
ter flows.” 

The sewage of hundreds of towns in Pennsylvania flows through 
dairy farms. The cows stand in the filthy streams, their udders 
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and then their is infected and the disease is spread where- 
ever the milk is sold. Milk is infected also by sick peo- 
ple employed as milkers and about the cows. No person who 
has typhoid fever or any other fever, or any eruptive disease, 
nor consumption, diphtheria, scarlet fever, measles, or any other 
contagious disease ought to milk or work among milking cows. 

The attention of the Board is called to a bill recently introduced 
into the Legislature, entitled,““An act for the preservation of the 
purity of the waters of the State.” In reality, it appears to be an 
act to legalize the pollution of the waters of the State, for in the 
third section of the act, existing sewer systems seem to be legalized. 
At present the common law exists as a barrier against sewage pollu- 
tion. This act would seem to legalize it. It is suggested that it be 
referred to your Legislative Committee. 

Your attention is also called to Senate Bill No. 685 of the last 
Legislature, which calls for a survey of the streams of the State, in 
order that the amount of sewage pollution, now existing, may be 
made known to the Governor, the Legislature and the people of 
the State. This bill has been endorsed by the State Grange, and 
it is suggested that it be also considered by your Legislative Com- 
mittee. 

The CHAIR: What is the pleasure of the body with reference to 
this report? 

On motion, the report was received and filed. 
=) = 

MR. STOUT: Mr. Chairman, would it not be more proper to place 
that report, if we wish to have any action taken upon it, in the hands 
of the Legislative Committee? I move you that it be referred to the 
Legislative Committee. 

The motion being seconded, it was agreed to. 

On motion, the Hon. Allen Haines, the Hon. Daniel Blair and Dr. 
Walker were accorded the privileges of the floor. 

The CHAIR: I understand the motion to include all the members 
of the Senate and House who may be present with us. 

The next subject on the program for this evening is the report of 
the Entomologist, by Prof. Franklin Menges. 

Prof. Menges read his report as follows: 

REPORT OF THE ENTOMOLOGIST. 

BY PROF. FRANKLIN MENGES, York, Pa. 

The fact that I did not know that I had been honored by being 

elected Entomologist of the State Board of Agriculture until sev- 

eral weeks ago when the Secretary of the Board notified me that I 
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was expected to make a report of my year’s work, makes it well 
nigh impossible to give a report such as the Board might desire; 
and not being a professional entomologist, but rather an amateur 
in the business, makes it doubly difficult to do the matter justice. 
Insect life had a comparatively unimpeded existence in Pennsylva- 
nia, with your entomologist out of the State from early spring 
until way in December, and with the definite knowledge that he did 
not know of his election, and was only an amateur; and the only 
thing the entomologist can do is to report some of their pranks to 
this Board for its consideration. 

The insects of our fruits seemed to be about as numerous as at 
anytime. The American tent caterpillar has made great headway 
and has well-nigh covered the State, according to the best informa- 
tion we can obtain. That this is one of the most destructive cater- 
pillars, we have need not be gainsaid and then, too, at a time when 
the tree is just merging from its long winter sleep and needs all 
its foliage to set the fruit and begin its summer work. ‘The rea- 
son for the enormous increase in this caterpillar seems to be the 
absence in our orchards of the species of birds, namely, the black 
and yellow-billed cuckoo and the Baltimore oriole, which feed on 
it. It is, however, easily controlled by spraying, and all orchardists 
should certainly destroy it by this means. 
The fall weevil worm which was so numerous in the southern and 

eastern part of the State, and which, in 1901, destroyed an entire 
crop of apples and reduced the vitality of the trees so much that 
in many counties the crop of 1902 was inferior in quantity and 
quality, seems to have well-nigh disappeared from that part of the 
State, due to an enemy which we do not understand sufficiently to 
describe. 
The Tussock moth has also largely disappeared from this part of 

the State, evidently due to the same cause. The codling moth 
again committed its usual depredations among the farmers; 
whereas, among the fruit growers it has been held in check, so far 
as we could learn. Therefore, if the ordinary apple grower could 
be induced to spray, if it were only for this moth, it would soon 
yield to this treatment and would no longer be the destructive 
pest it has hitherto been. Some of the apple growers thought the 
moth was not so plentiful this year as in previous years, and attri- 
bute this to the extremely cold weather we had last winter. One of 
the best preventive measures is to have a flock of wood-peckers in 
the orchards. 

During our tour of farmers’ institute work in the western coun- 
ties, we especially noticed the large apple crop not yet harvested, 
the ground being covered with apples and some still hanging on the 
trees; and when we inquired why it was, were told that there was no 
market for these apples and that farmers simply let them remain 
in the orchards; whereas, at Pittsburg, apples no better in quality, 
sold for 40 cents per peck. The quality is poor and, therefore, no 
sale; whereas, a good quality always finds a market. This was 
demonstrated at St. Louis this fall where the states were showing 
the very choicest fruits, and Oregon carried off the palm for the 
finest apples ever exhibited or, at least, said to have been the finest. 
These apples were sold and used in the city of St. Louis for decorat- 
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ing the windows of some of the largest stores. They were not only 
ornamental but the flavor was elegant. These apples were sold 
before any of the other exhibitors hada bid. The beauty and flavor 
of these apples is attributed to judicious spraying. 

The apple tree borer is still doing more injury than we are aware 
of. We have found this borer where people did not in the least 
suspect it. I cannot give my authority, but I have been informed 
that this flat-headed borer had a very effective enemy in a species of 
ichneumon fly which, in some of the counties from which the apples 
come, keeps the borer in control. If this is correct, we would sug- 
gest that a study of the fly be taken up by our State Entomologist. 

The bird-shot borer is in evidence in many parts of the State in 
our peach orchards and is one of the most difficult pests to control 
and, therefore, is spreading rapidly. I have not heard of any other 
insects than the usual ones that attack the peach, plum, pear, 
cherry and other fruits this year. 

The San José Scale can be controlled by the use of the salt, lime 
and sulphur wash, and wherever this remedy has been used it has 
not only demonstrated its effectiveness on the scale, but proven to 
be one of the best fungicides and remedies for other insects; and, 
therefore, we would urge this Board to use every means in its 
power to assist our Economic Zoologist in his efforts to induce all 
whose trees are infected to use this remedy; in fact, it seems to us 
it would pay to use the lime, sulphur and salt wash where there is 
no scale. I recommended this solution in the western part of the 
State where there is very little or no scale, to destroy the fungi with 
which the fruit is affected and to keep the trees clean. The insects 
affecting the cereal crops have, so far as we could learn, done no 
more than normal injury to the crops. It seems that the Hessian 
fly is kept in check by its parasitic enemies of which there are at 
least seven primary parasites in this country. The chinch bug has 
not done very much injury to crops this year, to the best of our 
knowledge. A great deal of work has been done in the states of 
Illinois, Kansas and Wisconsin, in introducing fungus diseases for 
checking the operations of this bug which, up to this time, has not 
shown very encouraging results. It seems that the army worm has 
not been very destructive this year and that it has been kept in 
control by its ever present enemy or parasite, the Tachina fly. Dur- 
ing our tour of the western counties, we came across a corn smut 
which has done considerable damage in those counties. 

Insects effecting the health of our rural districts, is a subject 
which should receive the attention of this Board. The malaria-bear- 
ing mosquitoes should be studied and remedies prescribed for their 
extermination. Frequently we hear of outbreaks of typhoid fever 
in rural districts for which there seems to be no apparent cause; 
but which, if it were possible to make a thorough examination, 
could be traced to insects, such as house-flies, carrying the germs 
from infected districts. 
We cannot conclude this report, without commending the very 

efficient work done by our Economic Zoologist, Prof. H. A. Sur- 
face, and bespeak the co-operation of this Board in assisting him in 
every way possible in the future as in the past. 

MR. HUTCHISON: The Professor spoke of Oregon apples in his 



No. 7. DEPARTMENT OF AGRICULTURE. 417 

report. I would like to inquire under what conditions they were 
raised. 

PROF. MENGES: They were raised not so very far from the Co- 
lumbia River, and they were sprayed thoroughly. They were the 
most magnificent apples I ever saw, even a tree agent could not de- 
scribe them so as to come within a hundred per cent. of the quality. 

The CHAIR: What will you do with the report of the Entomolo- 
gist? 

} 

MR. HUTCHISON: I move that the report be received and placed 
on file. 

COL. DEMMING: If a novice can present such an able report, 
what may we expect when he becomes an expert? 

The motion being seconded, it was agreed to. 

PROF. SURFACE: Mr. Chairman, I have some interesting speci- 
mens in connection with the Entomologist’s Report, and if permitted, 
I shall be glad to exhibit them. 

PROF. MENGES: I should be only too glad to have Prof. Surface 
do so because he has opportunities that I do not begin to have. 

PROF. SURFACE: The report of Prof. Menges is certainly com- 
mendable and admirable in every way, and I would not have it un- 
derstood, when I speak about supplementing it, that I shall attempt 
to refer to anything that he has omitted, but rather to what he has 
had to leave unsaid, for within the time allotted him he could not 
cover the entire subject. It is impossible to give you a complete 
report on any subject in twenty minutes. 

I have here to present to you for examination, just as it was 
shipped to me, some of the scale insects that attack fruit trees. 
That is one of the leading topics of interest in our State to-day, as 
these pests are causing thousands of dollars’ worth of loss in fruit, 
and hundreds of thousands of trees. The twig of largest diameter, 
which I have here, is covered by thousands and thousands of San 
José Scale insects. I shall pass this around and some of you now, 
who may not be present here to-morrow, may look at it. 

I have here other specimens of insects and other things that have 
been taken for the San José Scale. I have here also some of the 
eggs of the katydid, among others, that have been taken for San 
José Scale. As Prof. Menges said, the pest can be controlled, but 
there are comparatively few who can determine its presence. 

The CHAIR: The next thing in order is the report of the Orni- 
thologist, Prof. H. A. Surface. 

Prof. Surface made his report as follows: 

27—T—1904 
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REPORT OF THE ORNITHOLOGIST. 

By PROF. H. A. SURFACE, Economic Zoologist, Harrisburg, Pa. 

I beg to submit the report of the Ornithologist under four heads: 
The increase of interest found during the past year due to the work 
of the Audubon Society, due to the papers put out by the State De- 
partment of Agriculture, due to previous reports that have gone out 
through this Board, particularly in the last Annual Reports. You 
will find in the Annual Report for 1903 two previous reports of your 
Ornithologist. Had I the time I could run through the list of birds 
concerning which I have written during this last year. Each of 
these birds represents a distinct species discussed in our corres- 
pondence or direct investigation. It is a difficult thing for a person 
without proper help, who has a correspondence of three thousand 
letters a year, to carry on scientific investigations so as to get the 
result desired. 

I have in this jar (exhibiting jar) the bodies of two specimens of 
quails with the skins removed. They were sent to me from Luzerne 
county, received there from Massachusetts, and sent to Massachu- 
setts, I think, from the South. You will see that they are smaller 
specimens of quails than any in our State. They were dying by the 
score, and these were dead birds. The person who sent them to me 
wanted me to examine them and if possible state the cause of their 
death and give hima remedy. You will see that they are very much 
emaciated. I examined them and found them covered by hundreds 
and hundreds of lice. They were in very bad condition. Their 
crops I also found to be full, as you see here. I dissected them _ 
and found the intestines were crowded by hundreds of Nematodes 
or pin-worms, such as I discussed in my Monthly Bulletin for De- 
cember, 1904. 
You will see under the word “Nematelminthes” a discussion of 

the internal parasites of animals. Any person wanting those bulle- 
tins may have them. Those Nematelminthes or Nematodes live in- 
ternally in the birds. Their eggs are voided with the excreta and 
taken up by other birds and hatched out into internal worms again. 
That is what has caused the destruction of these particular birds. 
It is bringing into your region a very serious pest or disease, which 
also attacks other fowls or birds. It is not for me to give at pre- 
sent the remedy for this. You will find it in Dr. Pearson’s “Diseases 
of Poultry,” issued a few years ago. 

I have here specimens of mice that were taken from the stomach 
of the Barred Owl which lives on rats and mice, and, therefore, in 
my opinion, should not be killed. These specimens that I put before 
you here show my reason why it should be preserved. 

I have the stomach contents of other birds here, particularly the 
hawks and owls, concerning the economic value of which there is 
some dispute. Here is a bird found throughout our State (exhibit- 
ing same). It is the barn owl, also called the monkey-faced owl. It 
is found as far north as the northern limits of this State, but is more 

a 
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common in the southeastern and southwestern parts. Here is a 
bottle containing mice that I took from the stomach of this bird; 
it does not feed upon pigeons, poultry or game birds. I have ex- 
amined many of them and never have found any poultry in their 
stomachs. 

Last summer I was riding along the road, and in passing a barn 
saw one of these barn owls nailed to the barn door, while at the 
instant of my passing, just beneath it, the rats were chasing each 
other around the barn. It appeared to me that this was a striking 

’ illustration of the results of acting in ignorance of the character 
and value of these birds. I do not think it is best to leave the in- 
discriminate shooting of owls or other birds to the average citizen. 

Now, I intended to do a very peculiar thing this evening. I have 
here a Long-eared Owl which was sent to me yesterday—and by 
the way, this emphasizes the point, that whenever you have any 
specimens that come into your hands, | shall be glad to have you 
send them to me in order that I may study them and preserve them 
for our State museum. I intended to open this bird here in your 
presence and show you that my faith in it as a mouse-eater is well- 
founded, and I may do it yet before the evening is over.* Here is 
a bottle with the stomach contents of this kind of owl (referring to 
a bird exhibited), and as you see, the contents of this bottle are 
mice and rats, taken from the stomach of one of these Long-eared 
Owls. Here is a rat taken from the stomach of one of them. 

Here are two birds commonly called sap-suckers. They are not 
really sap-suckers, but the smaller one is the Downy Woodpecker 
and the larger one the Hairy Woodpecker. They differ in size only. 
(The Professor exhibitéd specimens of beetles.) Here are beetles, 
commonly known as shot-hole borers, taken from the stomach of 
one of these woodpeckers. You are familiar with their holes in 
the trees. The only remedy for these is the birds. 

This small vial contains the stomach contents of another wood- 
pecker, the Flicker. You will see that among them there are ants 
which are destructive, as they take care of the plant lice that feed 
on the roots of the corn, etc., excavating burrows that lead to the 
roots of the plants. The Flicker is the chief bird to destroy ants 
and also certain wood-boring beetle larvae. 

I think this demonstrates to you the value of investigations along 
this line and the need of knowledge on such subjects. These are the 
birds that are frequently persecuted and killed. When I was a boy 
at home on the farm, we used to stone them and kill them because 
we thought they were sap-suckers and injured the trees; but instead 
of that, the woodpeckers, chickadees, nut-hatches and creepers are 
the chief enemies of the codling moth; no birds in the State of 
Pennsylvania are more valuable for destroying the codling moth 
than are these species that I have in my hand. It is unfortunate 
that these birds are often called “sap-suckers;” they are conse- 
quently persecuted unjustly. I would also call your attention to 
the fact that at the present time they can reach the eggs, larvae 
and chrysalids of certain kinds of insects that could not readily be 
destroyed at other times. For example, the codling moth is in the 

*Upon examination of its stomach later it was found to contain two short-tailed Meadow Mice 
or Voles, which are very destructive. 
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worm stage now. You will find it in silken cocoons under the loose 
scales of bark, around the trunks of fruit trees. It is a good time 
of year to scrape the trunks of trees and burn the scrapings; in that 
way you will be able to destroy the larvae of the codling moth. If 
you will take the worm or larva of this moth and put it in a bottle 
with a netting or cloth over the top and keep it there until spring, 
you will get the little brown-colored winged codling moth that lays 
its eggs in the apple orchards, just after the petal falls and causes 
wormy apples. These are the different birds that destroy these 
pests. 

I wish to report upon the publications issued from the office of the 
Economic Zoologist. I have put out during the past year three bul- 
letins devoted entirely to our birds—I am speaking now of what has 
been done since our last meeting. These are the Quarterly Bulletins 
of the Division of Zoology. There was a bulletin devoted to ani- 
mals of Pennsylvania that were exhibited in the St. Louis Exposi- 
tion, to illustrate the economic features of the birds and mammals 
of our State. 

In August we continued the series on “The Economic Value of 
Our Native Birds,’ and discussed those two very important birds, 
the Black-billed and Yellow-billed cuckoo. These are the birds most 
destructive to the hairy caterpillars. It makes no difference how 
hairy and spiry these may be, none are rejected by them, although 
no other birds will eat them freely. Their benefit to the horticul- 
turist is very great. 

Not only in the Quarterly Bulletins, but each month, I have some- 
thing in the Monthly Bulletins touching upon the habits or preser- 
vation of insectivorous birds. In the last bulletin, which has just 
come out, we discussed quail and “The Care of Winter Birds.” There 
were fifty thousand bulletins mailed from our office last week. Let 
any man imagine what a job it is for two persons to handle from 
fifty to seventy-five thousand bulletins, yet the people are calling 
for them. They want them and seem to appreciate them. If it 
were a mere labor of love alone, it should not be done any longer; 
but as long as the people of our State seem to be profiting by such 
publications, they will continue to be issued while we are able to do 
So. 

I wish to report upon the general progress of Ornithology. So- 
cieties continue to be organized for the protection of our native 
birds. The Audubon Societies of the various States in America 
have at last come together and formed a National Audubon Society; 
the purpose is the preservation of all song and insectivorous birds. 
It is an erroneous opinion among many persons that the object of 
the society is to keep women from wearing feathers on their hats; 
that is not it. The object is to preserve all bird life that is not 
known to be obnoxious. In our own State the Society has grown. 
Several publications have been issued by those societies. I shall 
speak of these in a moment, and show them to you. I have some 
for distribution in the room. 

Legislation affecting our birds has been enacted in many states, 
which have passed what is known as the Model Bird Law. Louisi- 
ana has recently fallen in line, and passed what is believed to be the 
very best law for the protection of bird life. Birds have been 



No. 7. DEPARTMENT OF AGRICULTURE. 421 

slaughtered by thousands and thousands in the Southern states, and 
it has been stated that there was very little use in attempting to 
preserve our birds in the North as long as the Southern states paid 
no attention to their preservation. Now the Southern states are 
actively co-operating with the Northern states, because they have 
come to believe that the salvation of the farmers and fruit growers 
of our country lies in protecting these birds. Still there must be 
more education along this line. 

I received only yesterday from the lecturer of the National 
Grange of the United States a request for some of the illustrations 
in our bulletins that I have shown this evening, because they intend 
to equip their lecturer with illustrations upon bird life and animal 
life, animal breeding, plant breeding, etc. In that way they help 
to spread the knowledge of the benefit these creatures confer in the 
interest of agriculture. 

The State of New York has prepared a series of six lectures upon 
birds, insects and other creatures related to farm life or rural life. 
In this connection I may mention, that the State of New York has 
thirteen professional men working in entomology alone, while this 
State has only one. No wonder New York leads the Union in the 
production of certain fruits, dairy products and truck crops, when 
such State support is given to the underlying sciences. 

It seems to me that your Economic Zoologist, who has been trained 
along scientific lines for the purpose of making scientific investiga- 
tions, should not be obliged, for a small appropriation to aid his work, 
to turn lobbyist and politician in the endeavor to secure necessary 
legislation. He should have the opportunity to devote his energies 
to research instead of feeling obliged to go begging for an appro- 
priation to make it possible. 

I wish to call your attention specifically to some of the ornitholo- 
gical publications that have been issued during the year. Here are 
the nine different periodicais of this nature issued in America. One 
of these I have just received to-day. Here is a book called “The 
Color Key to North American Birds,’ by Reed and Chapman, one 
of the very best bird books that I have seen. 
My next Quarterly Bulletin will be devoted to the woodpeckers; 

and if arrangements can be made we shall have the woodpeckers 
that inhabit our State shown in their natural colors. Here is an 
Ohio bulletin upon the Crow and another upon the Flicker. 

There has also recently been published in Ohio a large book en- 
titled “The Birds of Ohio.” The text is excellent and the plates 
show the birds in natural colors. It is a valuable addition to the 
ornithologist literature of America ; 

The State of New Jersey in the last report of the State Board of 
Agriculture, has a very valuable article on “The Useful Birds on 
the Farm, and How to Attract Them.” 

Our own State has issued, not only the publications to which I 
have called your attention, but Dr. Kalbfus has issued a pamphlet 
entitled, “Save Our Birds.” His idea is to put out poison for the de- 
struction of wild-cats and foxes destructive to birds. These are for 
distribution to persons who may care for them. There is also issued 
by J. Warren Jacobs, of Greensburg, a pamphlet entitled, “The 
Story of a Martin Colony,” with a picture of a bird house in exact 
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imitation of the Pennsylvania building at the World’s Fair, in min- 
iature. There were niuety-six martins living in this house at one 
time. The same ornithologist has issued recently another pamphlet 
entitled, “The Haunts of the Golden Winged Warbler.” Also the 
history of Beaver county, Pennsylvania has recently been issued, 
and in that is an appendix devoted to the birds and mammals of 
Pennsylvania by W. C. Todd, of the Carnegie Museum. 

Massachusetts has been active. In their Crop Reports Dr. For- 
bush has published several bulletins devoted to birds, many of them 
in the form, called leaflets, on such subjects as “Bird Houses,” “The 
Long-eared Owl,” “Hints for Aiding Bird Study,” “How to Approach 
the Birds,” “How to Find the Birds.” “How to Identify the Birds,” 
“Our Friend, the Chickadee;” and also on “The Destruction of Birds 
by the Elements,” showing what a terrible conflict there is going on 
all the time in the struggle of birds against the elements; they 
surely need our protection, especially in winter. No wonder that 
the Audubon Society of the United States has called attention to 
this. Dr. William T. Hornaday, the director of the New York Zoolo- 
gical Garden at Bronx Park, published a statement that during the 
last fifteen years, fifty-one per cent. of the birds of Pennsylvania 
have been lost. 

The State of New York has recently put out a very admirable 
publication entitled, “The Economic Value of Birds Throughout the 
State.” This is by F. M. Chapman. This book has plates in nat- 
ural colors and is issued by the New York Fish and Game Commis- 
sion. 

All these publications may be examined here by those who wish 
to see them or they may be further examined at my office at any 
time. 

Even the State of Utah is coming up. They have in the State of 
Utah a new paper entitled “The Desert Farmer,” and in that paper 
is a regular department of “Economic Ornithology” conducted by a 
very capable person. Other states have also issued some bulletins 
and the Audubon Society is constantly issuing leaflets devoted to 
certain subjects with a view to safe-guarding the birds, and protec- 
tion against gunners. I have here for distribution some educational 
leaflets treating on certain birds, such as the robin, various kinds of 
hawks and owls, the night-hawk, the turtle-dove and others. <A per- 
son may read them and see for himself what they contain. 

In speaking of investigations, I should have added one point 
more: It has been claimed by ornithologists that the wild pigeon is 
extinct in the State of Pennsylvania, and that it has been extinct 
for some few years. But last year I received a specimen of the wild 
pigeon and I intended to bring it down and show it to this audience 
at this time. It came from McKean county, where there were 
about seventy-five or eighty birds in the flock. It shows that the 
wild pigeon, if it were exterminated from our State, has returned, 
and it may again take up its abode here if it receives proper protec- 
tion. At the present time there is no closed season upon it what- 
ever. I believe it is intended to give it ten year’s protection by our 
new game law. 

The “Boll-Weevil of Louisiana” is the title of another publication 
that I have here, treating of the birds that destroy that pest. 
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The progress of ornithology in Pennsylvania is indicated by the 
numerous inquiries concerning birds and their relation to crops and 
the insects they destroy, and indicated further by the great num- 
ber of specimens that are sent to me for the study of the stomach 
contents and preservation or for answers to inquiries. 

(The Prof. exhibited a small earthen jug). Among my experi- 
ments during the past year was one in putting up a number of boxes 
with entrance holes of different sizes to learn exactly the smallest 
sized hole that the English sparrow would use. The Wren is smaller 
than the English sparrow, and I found that the smallest possible 
size that the English sparrow can squeeze into is one and one-fourth 
inches; now into this little hole (referring to small hole in the 
earthen jug held in his hand) the wren will go, but the English spar- 
row can not. In addition to bird houses that are to be built, we 
have these little jugs for wren’s nests and I believe that it will be 
a successful and unique contrivance. They sell at twenty-five cents 

each or $2.50 a dozen, and may be obtained from Henry Dreer, of 

Philadelphia. There is an increasing interest in bird houses and I 
have been making a study of the kinds of birds that nest in them. 

Finally, I wish to call your attention to what I consider highly 
desirable legislation. Many do not know that there is a law at 
present in this State providing for a rebate of taxes to persons who 
plant trees along the roadside. I have recently had occasion to 

notice the provisions of this law, requiring that the supervisors 

shall keep a book for this purpose in which shall be kept a record of 

the trees so planted and by whom planted, etc. The Deputy Attor- 
ney General has rendered an opinion that the supervisors can be 
made to keep this book so that the proper rebate of taxes can be 

determined, under the law, and the tax must be refunded when the 
trees are planted, as required. These trees may be fruit trees, such 
as cherry, mulberry, service or hackberry; in fact they may be any 
kind of trees that one may wish to plant to protect and feed the 
birds and afford shade. 

I would also call your attention to the new game bill that has been 
drafted. It presents many excellent points, and whatever we have 
to say against that game bill ought to be fought out right here to- 
night so that we may stand together on it. It is almost impossible 

to draft a bill that suits everybody. As your ornithologist, I should 
recommend a few modifications. It is proposed to list the pigeon 
hawk, the king-fisher and the barred owl as unprotected birds. 

I would object to destroying the pigeon hawk, but not so serious!y 
as to make it an issue. The sparrow hawk may be killed if others 
desire it. I would object more seriously to the destruction of 
the king-fisher, for the reason that it eats suckers to a very great 
extent, and suckers are the enemies of trout. But I would not ob- 
ject so much to putting king-fishers on the list to be slaughtered 
as I would the barred owl. I think it ought to be protected ab- 
solutely. | 

Second: I do not believe that from a scientific and practical stand- 
point it is advisable to put out poison over the woods and fields of 
our State. I have many reasons for this. I do not know that I 
need to enumerate them now; I know that during the past week 
two “trained” men know that they have thus killed only one opos- 
sum, but also three dogs. I object to the principle involved in 
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killing animals by poison. It is antiquated, and does not meet the 
approval of modern scientists. 

Third: I do not think that blackbirds should be listed as game 
birds. They are not game birds anyhow; whoever heard of shooting 
a blackbird for food? 

Fourth: I do not think a fifteen-day sale should be permitted. I 
think a three-day sale is long enough after the end of the hunting 
season. 

Fifth: A statement of the law as drawn up provides for the killing 
of birds at anytime they are destroying crops. I think the robin, 
the bluebird, the thrush and other birds will occasionally take a 
cherry or other fruit, but not to any great extent if properly pro- 
vided otherwise. I do not think the average farmer or fruit-grower, 
should be permitted to kill any and every bird just because it takes 
a little fruit. He can better afford to lose the fruit than to de- 
stroy all the birds. The kinds or species of birds to be killed should 
be limited to as few as possible. 

The CHAIR: You have heard the remarks and paper of Prof. Sur- 
face. What is your pleasure in the matter for the disposition of 
this address? 

It was moved and seconded that it be embodied in the report of 
the meeting, which was agreed to. 

MR. NELSON: I want a little information on the sap-sucker. I 
should like to ask Prof. Surface why they tap trees in the spring? 
There is one variety of apple tree that they make a regular business 
of it in the spring. I have tried to find out whether they get any 
insects or not, but they don’t; they seem to do it on warm days 
when the sap flows, and I would like to know the reason. 

PROF. SURFACE: That is done by the true sap-sucker, a bird 
that migrates through this State in the spring and fall; that is not 
the bird to which I have referred. The reason why he does that is 
that he uses some of the sap for food, and also takes some insects 
for the same purpose. 

The CHAIR: The next thing in order is the report of the Com- 
mittee on Poultry, Norris G. Temple, Chairman. 

Mr Temple read his paper which is as follows: 

REPORT OF THE COMMITTEE ON POULTRY. 

By NORRIS G. TEMPLE, Ohairman. 

The year just closed was, for the poultry fraternity, one of un- 
precendented success. This was made possible by the favorable 
conditions during the hatching and rearing season, and the unusual 
high prices prevailing both for fancy and market purposes and eggs. 
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Never were the prospects brighter for a record-breaking year than 
at this time. 

The show of poultry at the St. Louis Exposition was the largest 
ever gathered in the United States, and as one writer has very 
aptly said: “It was a collection of the wisdom and achievements of 
the world brought together for the inspection of the world for ex- 
ample and study by its experts. It constitutes a compact, classi- 
fied, indexed compendium, available for ready reference of ideas 
and achievements of society in all phases of its activities, extending 
to the most material as well as to the most refined.” Of this vast 
array of prize birds, you will hear more fully from Mr. Cornman. 

It is only within the last few years that the poultry industry has 
received any attention from the agricultural colleges and experi- 
ment stations of the United States. At the present time, however, 
these institutions are realizing the vastness and importance of the 
poultry interests, and a few of them are endeavoring to offer sub- 
stantial aid to those who desire to make this important topic a 
study. 

At the present time over twenty-five hundred (2,500) students are 
doing good work in the correspondence courses offered free to all 
along the lines of agriculture; and I am informed the most popular 
course is that devoted to poultry-keeping. The educational work — 
that is being done at State College along the lines indicated, with 
the poor accommodations offered, is truly marvelous. The poultry 
homes are few; yards small and no adequate quarters for hatching 
and rearing young stock either by incubator and brooder or the old 
method. We hope to see this condition very much improved ere 
another report is made. The experiment station and the general 
public have a higher appreciation of the industry at the present 
time than ever before. 

There is room the whole country over for lectures on pure-bred 
poultry at the grange meetings and farmer’s institutes, and we must 
have them. There is no place where progressive farmers can be 
reached more readily than by these winter meetings. Local poultry 
associations are always in close connection with farmer’s institutes, 
and the leading lights of them should do all they can to help pro- 
cure talkers on poultry topics. The one need to-day is more learn- 
ing about poultry. Twice the hen’s annual production can be made 
if a better grade of fowls is bred on the farms. Would it not be 
a good idea for the associations that hold shows during the winter 
to arrange programs which could be attended free and devote one 
evening of the show to a real “chicken talk,” which would be of 
value to all farmers and their wives who attend? Poultrymen do 
not play enough to farmers. They being the ones who breed the 
major portion of the country’s product, why not appeal to them more 
effectively? 

A poultryman should look over his stock carefully and decide 
what things are worth and if he can afford to keep them at any 
price. There is more money lost in the fatal indecision of not rid- 
ding the poultry-yard of the old non-producers than in any other 
way. We can make but a few dollars profit on the best of each 
class of stock and a few poor ones consumes that. Not more than 
one-half the stock kept pay for their food at market prices, and so 
many of us are undecided what the profit is, or which one does pay, 

28 
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that we do nothing but simply take what is left and be satisfied 
that it is not less. 

It takes as many years to learn the principles involved in profita- 
ble poultry culture, as it does to learn manufacturing business or 
professional occupations. One of the greatest reasons why people 
utterly fail when they undertake poultry raising, is because they 
lack previous experience. The assertion is often made that the 
‘poultry business is an uncertain one.” This is absolutely a false 
impression. It is not the business that is uncertain, but the opera- 
tor; hence the failure. There is an unlimited and growing demand 
for the product of the hen. Thousands are marketing this product 
at remunerative prices. 

People want a fixed ration compounded by some set formula, 
and then put up in bag lots so that they may be no trouble in the 
preparation. They overlook the all important fact that something 
more is needed to supply food elements. The very best egg food is 
exercise. Not that this supplies the system with all that is needed, 
but it prepares the way for the food to be taken with benefit and 
profit. The more active breeds are always the healthiest and most 
productive, simply and only because the physical exercise keeps their 
bodies in a normal, healthy condition, and enables them to stir up 

’ food for the production of eggs. Activity, then, is one of the essen- 
tials in the poultry-yard. We cannot turn our domesticated fow! 
loose to search after their own living, but we may take a step in 
that direction and put the food we supply where there must be 
steady work to find it. 

The real fancier does not estimate the results of his labor wholly 
in dollars and cents. There is a peculiar charm in the culture of 
beautiful fowls, and if true pleasure counts for nothing, then we 
may say there is nothing in life of any value. We can get more 
in the way of enjoyment and healthful exercise from a few hours 
each day spent in the poultry-yards than can well be estimated in 
money. From shell to maturity the fancy fowl is a study and will 
interest every breeder who is as enthusiastic as he should be. If 
he does not look more to the improvement of his favorites than to 
the dollars and cents they will bring him, the probability—if he will 
only be a very ordinary breeder—he will never be a greater one. 
Money is an object, and gives added zest to even the most pleasura- 
ble pursuit. 

The point I wish to make is that the true fancier is not a money 
fancier alone, but loves his business and aims at the highest possi- 
ble standard for the stock he breeds. To reach this end he keeps 
his best birds and money won’t tempt him to sell them. Neither 
will money tempt him to sell inferior stock. What we want is more 
high-minded fanciers and fewer hucksters. I am convinced we have 
a great many of the former, but we need less of the latter. 

The pleasure we can obtain in the work of making a living is no 
small part of the compensation to take into consideration, for if 
we do not enjoy it as we go along and while we are in the work we 
are very apt to never enjoy it at all. Too many are waiting until 
they have accomplished some particular object before they expect to 
enjoy the results of their work, but that is all wrong; their objects 
are always in the future, for as soon as we have accomplished one 
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thing there has appeared on our horizon another, something to be 
completed or attained before we can feel free to enjoy the results 
of our work. : 

The fact is there is more real enjoyment in trying than in the 
actual results themselves, and we should not allow ourselves to be 
cheated out of the pleasures that are in the work of attaining the 
object set before us. To live in the present and embrace the op- 
portunities and pleasures of each day as they come, is to realize the 
most and best of the future which is continually just beyond our 
reach. 

“Hope high, and strive ever and count it not lost, 

If your gold be but tinsel, your diamonds but dross; 

For he is still rich, though by fortune forsaken, 

Whose fortress of hope by despair is unshaken.”’ 

The CHAIR: What is your pleasure in regard to this paper of 
Brother Temple? What shall we do with the report? 

It was moved and seconded that the report be adopted as read 
and placed on file, which was agreed to. 

The CHAIR: The next thing in order is, “The Importance of Poul- 
try as a Farm Product, by J. D. Nevins. 

The following paper by Mr. Nevins was then read: 

THE IMPORTANCE OF POULTRY AS A FARM PRODUCT. 

By J. D. NEVINS, Germantown, Pa. 

There are two birds in this country that are much talked about: 
The one, the great American eagle, so often referred to by our 
patriotic and eloquent Fourth of July orators, one of whom told 
how that, on the fourth of July, 1776, she chewed up her iron cage, 
flapped her mighty wings, and with a Yankee Doodle scream, soared 
aloft; the other is the little American hen that, while theseagle 
soared to light and rest on the highest crag of the loftiest peak of 
yonder mountain range, was laboring in a farmer’s pen, unheard 
and unseen, to add her might to the stupendous wealth of this, the 
greatest nation on the face of the earth, proving that the “pen” is 
more important than the “soared,” and the “scream of the eagle” is 
of Jess value than the “lay of the hen;” and it is this “lay” that 
leads us to consider for a short time her importance as a farm pro- 
duct. 

The location, condition and size of the farm will, to a very im- 
portant extent, determine the advantage that poultry would have 
as a farm product over that of the dairy or seed crops. Through- 
out the east, the dairy is, probably, the most important industry, 
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and it is with this that I will make my comparisons as to income de- 
rived from poultry. 

Poultry can be kept with profit on large or small farms; but not 
on the large farm, to the relative advantage, as on the small one. 
The census of 1900 gives the number of farms in this country as 
5,739,657, one-third of which contains less than fifty acres. Of these, 
675,458 have less than twenty. Farms of this smaller size cannot, 
under ordinary circumstances and conditions, be made to pay as 
dairy farms. I would not say that it is impossible, as one of your 
honored members has demonstrated, to a degree, that most of us 
would believe impossible. He has, by the application of unusual 
brain-power, and the unlimited use of fertilizers, made it possible 
to sustain twenty-five head of cattle on fifteen acres. This, surely, 
is the highest order of intensive farming. There are few Dr. 
Detrich’s, and too much honor cannot be accorded him for the im- 
portant lesson he has taught us of the possibilities that can be ac- 
complished by scientific farming. 
We will now compare the value of dairy products with those of 

poultry, as given by the census report. There were, in the year 1900, 
19,081,699 cows in the dairies of this country, whose estimated value 
was $566,375,739. The product of these cows in milk, butter and 
cheese, was worth $472,276,793. The value of each cow was $29.68, 
and the value of her product $24.75, or $0.84 cents for each dollar of 
the cow’s value. At the same time there were in this country 250,- 
681,673 chickens, turkeys, geese and ducks, valued at $85,794,996, 
and their product was worth $281,178,035. The value of each fowl 
was $0.29, and the product of each $1.12, or $3.27 for each one dollar 
value. As before given, the cow has to her credit per dollar of 
value $0.84, and the hen to her credit per dollar of value $3.27, or 
four times that of the cow. The values above given for cows, $29.68, 
chickens, turkeys, geese and ducks, $0.29, no doubt is very low for this 
part of the country. The price of each would be relatively the same 
in any section of the country—that is to say, that if the one is worth 
$29.68, and the other $0.29, in one section, it might be $60 for the one 
and $0.60 for the other in another, and their products would vary 
in like proportion, and the value of one cow would still be that of 
one hundred chickens, and their products would remain four to 
one in value in favor of the hen. 

It is not location that governs the value of the cow so much as 
does her breeding and her capacity to produce milk or butter. 
Cows sell for from $25 to $2,500, or even higher, and for the hen 
the game will apply, as her value will be determined by her breed- 
ing and capacity to lay eggs. The highest price at which a herd of 
cattle was ever sold was, no doubt, that of Mr. Campbell, of New 
York Mills, N. Y., whose herd of shorthorns, one hundred in number, 
sold under the hammer (that is, at public auction), for over $300,000, 
one cow bringing $40,500, and some six or eight $25,000, or over, 
each; one calf selling for $16,000. The highest price ever received 
in this country for fowls was by Mr. George Northup, of Raceville, 
N. Y., who sold this last year nineteen R. C. Black Minorcas for 
$3,400, as follows: One cock, $1,000; one cock, $500; one cock, $200; 
one hen, $200; fifteen hens, $1,500. These birds were sold to Mr. 
Von Schultzenstine, Berlin, Germany, who came to this country 
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for the purpose of buying them. He also made an offer, of the same 
average price for twenty-five more, which would have been $178.95 
each, or $4,473.75 for the twenty-five; this, with the former sale, 
would have given him for forty-four birds, $7,873.75. Now where 
is the high price for cows? There are thousands of birds sold yearly 
for from $5 to $50, each, and thousands of dozens of eggs at from 
$2 to $10. I have sold them at $15 per setting of thirteen. 

I am not advocating farmers taking up the breeding of fancy 
fowls as a farming product, nor would I have them believe that if 
they did they would sell them at the prices just named. {f would, 
however, urge them to breed pure-bred fowls of some one of the 
many varieties we now have, knowing they would receive far 
more profit from them than they could from so-called barnyard 
fowls. We all admire the beautiful in form and color, and when both 
are combined in one object, be in cow or chicken, it is especially to 
be admired. It is said, “A thing of beauty is a joy forever;” this being 
so, the farmer, fortunate enough to possess a flock of beautiful 
fowls, would be kept in everlasting ecstacies. <A flock of fowls, uni- 
form in color and shape, are attractive, of whatever variety or color 
they may be. 

False ideas as to the income to be derived from poultry is too 
often exploited in our poultry papers. These writers would lead 
us to believe that all we had.to do would be to get a few hundred 
hens and our fortune would be made. It would be a misfortune 
for any one having a business that was returning him a fair income 
to quit it and take up poultry as a single means of making a living, 
unless he had studied the hen and kept them in sufficient quanti- 
ties to assure him to a reasonable extent that it would be a success; 
without this knowledge he would be about as he would be in taking 
up a trade that he knew nothing about. The keeping of large flocks 
of fowls in comparatively limited quarters, requires the utmost care 
and strict attention to every detail. It is the last business a lazy 
man should undertake, for in this eternal vigilance is the price of 
success. 

The profits derived from poultry is governed largely by the care 
and proper housing given it, as it would be that from any other 
live stock. Does poultry receive the same care and attention given 
other stock on the farm? We fear not; at least, not by the aver- 
age farmer. Poultry allowed to shift for itself, left to roost in 
the trees and on the fences, or, what is worse, in houses full of 
cracks, that admit of draughts, and with leaky roofs, and cleaned 
but once or twice a year; and, if fed and watered at all, only at 
irregular times and in uncertain quantities, cannot be expected to 
produce eggs in satisfactory numbers. As well ought we expect a 
cow to keep in good condition and give a paying return in milk and 
butter when allowed only the shelter of a straw stack and fed on 
corn stalks. It requires us to give our best attention to any busi- 
ness to make it a success. 

Dairying and stock raising is considered by the majority the best 
and surest way of permanently maintaining the fertility of the 
farm. This may be and, no doubt, is true in many cases, and it 
is often the only profit worth speaking of that they derive from 
the dairy, and it might be considered no small profit, if by it they 
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can keep their farm productive, as a productive farm is a farmer’s 
best bank account. We find many farmers, who are prejudiced 
against poultry-keeping and if they keep it at all it is in a half- 
hearted way, never giving the same careful attention they give 
their other stock; it is merely a side-issue with them. We do not 
believe this of all farmers, but it is surely true of a majority of 
them. If they would give this branch of farm stock their especial 
attention, they would find it a more profitable and agreeable occu- 
pation that of the dairy. In giving the value of poultry products 
there is an important item that has not been mentioned in my for- 
mer remarks, and for which they have not been credited; that is, 
the manure. The value of this cannot be questioned, as it contains 
fully double the nitrogen, phosphoric acid and potash that is con- 
tained in any other barnyard manure, and when properly taken 
care of, by keeping it dry so that none of its fertilizing properties 
are lost by exposure to the weather. This will allow of their being 
ground, or, by some other method, reduced almost to a powder, in 
which condition it can be much better applied to crops, or spread 
over grass land. Prepared and used in this way it would be of much 
value as the best commercial fertilizer, and when produced on the 
farm is certainly much cheaper. We think it would pay very nearly 
the cost of keeping the fowls, thus adding greatly to the profits 
derived from their egg and meat products. 

Poultry is of special value when kept in connection with fruit, 
as each is an advantage to the other. Poultry, including young 
and growing chicks, will thrive much better where they have the 
advantage of good shade, such as fruit trees would give them. 
Plums, peaches and pears will produce much finer fruit and in lar- 
ger quantities where fowls are kept with them, as they destroy 
many of the insects that are so injurious to them. My experience 
has been that plum trees planted in poultry-yards are sure bearers 
of the finest developed fruit. On small farms a combination of 
fruits and fowls, each given their proper attention, will produce 
better paying results, with less laborious work, than any other 
live stock coupled with farm crops. 

If what I have said will lead any of you to consider the special 
benefit they might derive from an increased interest in and the 
careful attention to the breeding of poultry, in connection with 
their other farm industries, and by this means add a considerable 
increase to their incomes, I will have talked to some purpose. 

The CHAIR: What is your pleasure in reference to this paper 
that you have just heard read? 

PROF. SURFACE: I move its acceptance and that it be placed 
on file. 

The motion having been seconded, it was agreed to. 

The CHAIR: The next thing in order is, “Poultry at the St. Louis 
Exposition,” by Mr. Charles T. Cornman. 

Mr. Cornman read the following paper: 
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POULTRY AT THE ST. LOUIS EXPOSITION. 

BY CHARLES T.,CORNMAN, Carlisle, Pa. 

It was my privilege to be selected as one of the jurors on poultry 
at the Universal Exposition, St. Louis, an honor which I very much 
appreciated, especially when you take into consideration the fact 
that it was the largest collection of pure-bred poultry the world has 
ever seen and will see for years to come. The entries in the leading 
varieties was simply astounding, and the public had an opportunity 
to study those useful and beautiful varieties on a scale never before 
seen in the battle of the breeds. There were more than 1,600 Wy- 
andottes, more than 1,300 Plymouth Rocks, more than 1,000 Leg- 
horns and fully 800 in the Asiatic classes and enough entries in the 
American, Mediterranean, Asiatic and English classes to make 
the entries fully 6,000. The Wyandottes came from 29 different 
states, Plymouth Rocks from 24 states, ranging from Massachusetts 
to California, from Canada to Texas. The total entry of poultry 
was 8,550. The entries were booked from 41 states, territories and 
foreign countries. Missouri led in number of entries, with almost 
1,000 birds, Canada, Illinois and New York following in the order 
named. Ohio, Indiana, Wisconsin, Pennsylvania constituted the 
next group of competitors. New Jersey, Iowa, Massachusetts, Cali- 
fornia, Michigan, Nebraska, North Carolina and Connecticut follow- 
ing closely in the order named. 
When asked to address this body representing the agricultural 

interests of this great State, I consented with the understanding 
that I select my own subject. I did not select the above with the 
object in view of lauding the State of Pennsylvania for what she 
had done for poultry at the Universal Exposition or for what she 
has ever done for poultry, but rather to criticise her for what she 
has not done. The blush of shame mantled my cheek on more than 
one occasion when asked by a commissioner in the interests of 
poultry from other states, what has Pennsylvania done for poultry 
at St. Louis, and I was compelled to say, nothing, and also to have 

‘ to confess that she has never done anything. Why is it that Penn- 
sylvania will not awaken to the magnitude of the poultry industry 
of this country, and especially of this great State? It is useless 
for me to elaborate on the statistical°reports of marketable poul- 
try and eggs, for you are all familiar with that and every school- 
boy knows that it exceeds the wheat interests. It is not my inten- 
tion to touch that side of it but to give you, if possible, an insight 
to the pure-bred poultry side that is so rarely touched on. 

Do you realize the fact that the yearly output of pure-bred poul- 
try each year exceeds $200,000,000? Do you appreciate the fact that 
the poultry exhibit at St. Louis represented fully $250,000. Do you 
appreciate the fact that in this city of Harrisburg at the present 

. time there is an exhibition of pure-bred poultry representing an 
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outlay of fully $25,000? Do you appreciate the fact that all over 
this State are held poultry shows, each representing tens of thou- 
sands of dollars invested in pure-bred poultry? And what are you 
doing to encourage it? Nothing. And why? Let me make a few 
comparisons as to what was done by other states at St. Louis. 
What did the Canadian government do? She said, get your stock 
in shape and we will pay all transportation charges, all your ex- 
penses and for every dollar you receive in premium money we will 
give you another one. Illinois gave $15,000 for live stock, Iowa 
$12,000, Kansas $10,000, Kentucky $7,500, Missouri, $100,000, Ne- 
braska, $2,300, Wisconsin, $10,000 and Oklahoma, our baby state, 
$500, true, not much, but like the widow’s mite, it will always be a 
record in her favor. But Pennsylvania the great Keystone State, 
the State that wants to pose as a model along all lines, we fail to 
find her name on the list as contributing one dollar. 

At the banquet tendered the Poultry Jurors by President Francis 
of the Exposition, Frederick J. V. Skiff, Director of Exhibits, said: 
“We had the largest horse show the world has ever seen and the 
attendance was large. We had the largest cattle show the world 
has ever seen and the attendance was large. We had the largest 
hog and sheep show the world has ever seen and the attendance 
was large; but low and behold, poultry, insignificant poultry, so 
considered by many, has shown the most marked increase in at- 
tendance and the interest was clearly manifested by the crowded 
condition of the poultry barns. In fact, it has been clearly demon- 
strated that the attendance at the poultry exhibition exceeded the 
combined attendance of all the other live stock exhibitions.” I have 
every reason to believe it was only truth that fell from his lips and 
not empty compliments. Let us all look forward to the time when 
this great State shall become an object-lesson in all those things 
that pertain to better poultry and more of it. 

On motion, the report was accepted and ordered placed on file. 

Meeting adjourned until to-morrow morning at 9 o’clock. 

Wednesday Morning, January 25th, 1905. 

The meeting was called to order by Chairman Clark, at 9 A. M. 

The CHAIR: Now, gentlemen, this session will evidently be a 
very busy one this forenoon, if we accomplish what is placed in 
the program. First, we will have the report of the Committee on 
Credentials. Then we shall be ready to proceed with the election 
of officers. Mr. Temple will make the report for the Committee. 
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REPORT OF THE COMMITTEE ON CREDENTIALS. 

The Committee on Credentials Respectfully Report that we Exam- 

ined the Credentials of the Following Persons for Membership 

in the State Board, and found them correct: 

Term 
Name, Address. Expires. 

Sess Blynolder,, vce. «ccs Neale: -ArmstrongesCoumbys sejsis.-teiciascls)a(aerejn(css\«/sjojleleiaicielele «10 sisiaies's\s) slat) 1908. 
A. i. McKibben, ....-...- New Sheffield, Beaver COUnty, ......cesseeenccecccccccccccececs 1908. 
di dat, 1EKISS  Copsocdacedegse Mill Hall, R. F. D., Clinton county, ..............sesesesseeee: 1908. 
John H. Witman, ........ SE Mary is) ) COMME yg cracls icleisietel-lelslelelels)sloieisietsvetatole(s e\alols|olalel=/=ierlelels 1908. 
Cy 18h TEIGIH@, Googsooucdododr Marions) Bramklin  courtys yo meacterisele leis letalaiaieieloleioiele’a!a/n/lale/e)=|<]~)ainia)sis 1908. 
PASON ISCKTON, cicleiceciec cis North Wales, Montgomery COUNLY, ....-..e-seceeeceeceeeereeeees 31908. 
Rt dis MAGE SB Rogenccoucace Sugargerove, Wax§rreN COUNLY,,, <2... eae. cccccnsecenvccsecvccedssnces 1908. 
10)) [2h AMERQTe Gohoseosonnte Raccoon, Washington COUNtY, .......cceccececcsscccscccccscceees 1908. 
(Gy 19h Ash honeiiesaqodeocode Rossville, YOrk GOUMtY, on cee cccc cece nce cc cen seinsencinwiosisie vecinies 1908. 

The Committee on Credentials further report that we have ex- 
amined the credentials of F, E. Field and found them not in due form 
and we recommend, that when he files them in proper form with the 
Secretary, he be admitted as a member of the Board. 

The Committee on Credentials further report that we have ex- 
amined the credentials of the following persons, representing agri- 
cultural organizations, and recommend that they be admitted to 
sit as advisory members: 

Address. Representing. 

Clarion County Fair Association. 
Lancaster County Poultry and Pigeon Association. 

A. F. McHenry, 
J. W. Bruckart, 

Clarion, Pa., 
Lititz, Pa., 

Prof. H. A. Surface, 
John L. Cathcart, - 
H. M. Keller, 

From Lebanon Coun- 
ty Agricultural and 
Horticultural Assn. 

weer eel ewe nee weer eres ererereee 

A. P. Heilman, M, D. 
Jacob M. Grash. 
Edward Shuey. 
Mprris S. Ulrich. 
Peter R. Boltz. 

State Ilorticultural 
Society. 

Earl Peters. 
John F. Boyer. 
Jacob L. Rife. 
Dan’! D. Herr. 
Enos B, Engle. 
John T. Patton, Pee ee wee e eee ee eee eeeeeeeee than 

The CHAIR: You have heard the report. 

State Farmers’ Alliance and Bee-Keepers’ Ass’n. 
Indiana County Agricultural Society. 
Adams County Agricultural Association. 

Warriors’ Mark Grange No. 974. 

(Signed.) 
M, N. CLARK, 
GEO. G. HUTCHISON, 
NORRIS G. TEMPLE, 

Committee. 

What is your pleasure? 

On motion, the supplementary report of the Committee on Cre- 
dentials was adopted. 

MR. TEMPLE: The Committee have a recommendation to make, 
and I move that this Board endorse the action of the Committee 

as to the admission of Mr. Field. 

28—_7T—1904 
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It was moved and seconded, that the report be accepted in ac- 
cordance with the suggestion of the Chairman of the Committee 
on Credentials, and that the persons named by him be granted the 
privileges of the floor and the usual courtesies of the Board. 

Mr. Sexton occupying the chair, the Board proceeded to the elec- 
tion of officers which resulted as follows: Vice Presidents: Geo. G. 
Hutchison, Huntingdon county; 8S. 8. Blyholder, Armstrong county; 
Matthew Rodgers, Juniata county. 

Executive Committee: A. I. Widener, Adams county; P. S. Fens- 
temaker, Lehigh county; Norris G. Temple, Chester county; S. X. 
McClellan, Clarion county; H. G. McGowan, Berks county; D. A. 
Kunppenburg, Wyoming county; A. J. Kahler, Lycoming county; 
J. Newton Glover, Union county; EK. E. Tower, Susquehanna county. 

MR. HERR: The Memorial Committee have a report to make. 

The CHAIR: We are prepared to hear the report of the Memorial 
Committee. 

The report was presented and read by Mr. Herr as follows: 

Report of Memorial Committee No. 2. 

Whereas, Death being no respecter of persons, we learn with sin- 
cere sorrow of the decease of our friend, Ex-Gov. Robt, E. Pattison, 
prominent in the affairs of the Nation, the State, and a member of 
this Board, always, when in session, participating in the proceedings 
and encouraging agricultural interests. In the death of our dis- 
tinguished citizen and friend, the State has lost one of its most 
useful members and this organization one of its best friends; there- 
fore, be it 

Resolved, That the State Board of Agriculture hereby extend to 
the bereaved family our heartfelt sympathies and condolence; 

Resolved, That these resolutions be entered on the minutes and 
a copy thereof transmitted to the family of the deceased. 

J. A. HERR, 
Wr. STOUn, 
MATTHEW RODGERS. 

The report was adopted. 
oa 

The CHAIR: The first vice-president will please take the Chair. 

Mr. Hutchison took the Chair, as requested. 

MR. HUTCHISON: Gentlemen, I want to thank you for this 
honor, and in my humble way I will try to preside over you in fair- 
ness to all. We are now ready to proceed with the deliberations 
of the Board. 

MR. HERR: I have heard nothing said yet as to the place of our 
summer meeting or the disposition of the matter. Do we meet in 
connection with the Institute Round-up? I want to offer as a 
motion that the time be left, or the privilege of fixing the time be 
left with the Deputy Secretary of Agriculture. I make that as a 
motion. 

The motion being seconded, it was agreed to. 
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MR. SEXTON: Mr. Chairman, the matter of fertilizers and ferti- 
lizing our land with clover seems to be a very important question 
and the very useful paper that was read by Dr. Thayer yesterday it 
seems to me ought to be published and spread broadcast over this 
State. The advice in it was excellent and practical. I am not se- 
lecting his paper because it was so much better than others, but it 
seems to me that this paper on the growth of clover and how to 
do it, ought to be thrown broadcast before the farmers of this Com- 
monwealth, and I move that the Department of Agriculture be re- 
quested to have that published in pamphlet form and distributed to 
the farmers of the State. 

The SECRETARY: As a bulletin of the Department? 

MR. SEXTON: Yes. 

The motion having been seconded, it was agreed to. 

MR. CLARK: I would like to offer an amendment to that. There 
are so many good articles written to-day along lines of this kind 
that I would like to amend that by adding, that with the publication 
of Dr. Thayer’s paper, there shall be included any other matter in 
it of importance bearing on the growing of clover so far as it can 
be done without repetition. 

MR. SEXTON: I will accept the amendment. 

Mr. STOUT: Mr. Chairman, another thing I would suggest is that 
these papers be examined by the Secretary of Agriculture and any- 
thing that may be pertinent relating to our industries as farmers 
that ought to be disseminated because of their importance, shall be 
included in the bulletin issued by the Department; just an abstract 
or abstracts from these various papers, a sort of synopsis. The 
bulletins issued by some of the departments contain a brief review 
in the back part of the bulletins giving an abstract of the contents 
in a brief way, so that a person can look over them and get the gist 
of the matter in a short time; something of that kind, it seems to me 
might well be done in connection with this matter. 

The SECRETARY: That is a very important suggestion of 
Brother Stout’s, but I am afraid that that would place more work 
upon the Secretary than he would be able to accomplish. It would 
be no small undertaking to go over any single subject so as to cover 
the literature of parties throughout the State and that issued by 
the National Department of Agriculture and make such a selection 
as Mr. Stout suggests. 

The Secretary is very busy, and while he is willing to do any 
amount of work that he is capable of doing, he fears that he would 
not be able to do that. If anything is to be added to this paper on 
clover, wouldn’t it be well to let the Executive Committee have 
that matter in charge? I think perhaps they would have more 
time and would be able to determine what is most important con- 
cerning the growing of clover; there are eleven of them altogether 
and they would perhaps be able to determine better than the Sec- 
retary what would be best for the farming public generally. 

MR. FENSTEMAKER: Wouldn’t it be best to leave that to the 

discretion of the Secretary? 
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COL. WOODWARD: Mr. Chairman, it occurred to me to suggest 
—I am not ready yet to put it in the form of a motion—that possibly 
a number of the papers that have been read here are valuable for 
reference, in connection with the development of our soil. Of 
course, Mr. Sexton and others who have made this request for the 
publication of papers here, are probably particularly interested in 
certain subjects; there may be other papers that referrred to the 
development of our soil, and it occurred to me, following out the 
suggestion of the gentleman from Lehigh county, Mr. Fenstemaker, 
that excerpts might be made from the papers read here on this 
occasion, and published in the future Department bulletins. 

The criticism of the Secretary is very proper; he cannot be com- 
pelled to do everything. It has occurred to me that if he would 
take this thought and develop it, and employ some experts to look 
over these papers upon the development of the soil, and publish 
a bulletin of that sort, gathered up from the material presented 
here at this meeting, it would prove a very valuable addition to our 
literature upon this subject. I heard the paper of Dr. Thayer yes- 
terday, and was delighted with it, and I am glad to second that 
motion and to make this suggestion. I do not desire to present it 
as a motion. I think it would be valuable if we can gather the bits 
of valuable information and publish them as a bulletin in that direc- 
tion, as an expression of the Board of Agriculture that would be a 
valuable addition to our literature upon that subject; and while 
there is an abundance of it, the expression of the practical expe- 
rience of the farmers that constitute the Board of Agriculture 
would have its weight with the farmers of the Commonwealth. 

MR. SEXTON: Mr. Chairman, the trouble with us as a Board 
of Agriculture is, we have not in the past had the work of the Board 
brought before the general public, and before the farmers of the 
State. We go home and they say, “What did you do up there at 
your annual meeting?” Our farmers know very little about what is 
done until the year after when the Department can get out the Re- 
port of the Department of Agriculture, and they wonder why we 
have any meeting at all. I think it would be a good plan to publish, 
so far as we possibly can, the valuable information presented here. 
I know that the Secretary is encumbered with lots of work, but 
so far as we can put the work before the farmers of the State, and 
let them know what we have been doing, I think it is very desirable. 

The SECRETARY: It is the purpose of the Secretary to have pub- 
lished, as a bulletin of the Department, the entire proceedings of 
this meeting. It will be published first of all as a bulletin and that 
will be followed by the incorporation of this bulletin in our annual 
report. Everything that has taken place.at this meeting will be 
published just as quickly as we can have the manuscript prepared 
and get it into the hands of the State Printer. We can give you 
about as many as you will care for. 

The Chief Executive of the Commonwealth is exceedingly anxicus 
that the expenses shall be kept down to as reasonable a point 
as possible so far as is consistent with the good of the Common- 
wealth, so he desires that there shall be no re-publication ex- 
cept in cases where it is necessary and requests the heads cf 
departments not to make more than one publication of one docu- 
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ment. It is barely possible, if I have this published as a bulletin 
of this Department, then in the annual report, that I might be sub- 
ject to criticism. It is better to have it published as a bulletin than 
in the annual report; but it is the thought of the Secretary of Agri- 
culture to get it in both places, if possible, so that it may be pre- 
served in the future in the formal report of the Department, and in 
the bulletin form, so that it may go broadcast over the Common- 
wealth as quickly as possible. 

PROF. SURFACE: Mr. Chairman, if published in the annual re- 
port, it is limited to five thousand copies, while if it is published 
as a bulletin, it may go as high as twenty-five thousand, and of 
course reach five times as many people. 

The CHAIR: Are you ready for the question? 

The SECRETARY: The motion was to have Dr. Thayer’s paper 
published. 

MR. SEXTON: I accepted the amendment of Mr. Clark and that 
covers the entire ground. 

The question being on the motion, it was agreed to. 

(Inasmuch as the entire proceedings of the meeting are published 
as a bulletin of the Department of Agriculture, it is the opinion of 
the Secretary that the purpose of the foregoing motion, as amended, 
is fully met, and it is hoped that this arrangement may prove en- 
tirely satisfactory.—Secretary.) 

The report of the Executive Committee was called for by the 
Chair, but they were not ready to report. By request of the Chair, 
the Secretary read the names of the Executive Committee, and Mr. 
Weidner, the Chairman of the Committee, called the Committee 
together to meet in another room. 

PROF. SURFACE: I have here a specimen of honey-comb pois- 
oned by foul brood. As President of the State Bee-Keepers’ Asso- 
ciation, I have been asked to place this before you so that you may 
understand that one reason why your bees have died in great num- 
bers in late years, is because this disease is not detected. I will 
leave it here for your examination. 

The CHAIR: The report of the Chemist is the next thing on the 
program. 

Dr. Frear not being present, it was passed over. 

The CHAIR: The next is the report of the Mineralogist, Col. Henry 
C. Demming. 

Cal, Demming presented his report, which is as follows: 
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REPORT OF THE MINERALOGIST. 

BY CoOL. HENRY C. DEMMING. Mineralogist. 

CLAYS. 

The numerous clay deposits of Pennsylvania are being investi- 
gated with more interest than at any time in the history of the 
State. This is partly owing to publications by New York, New 
Jersey, Maryland and Ohio, on the clay beds of those states, with 
localities, names of owners, and analyses of products, together 
with the uses to which the clays may be applied. It seems that 
inquirers are not altogether satisfied with the clay productions of 
those states, and are looking for something better in our own Com- 
monwealth. Kaolins, ochres and paint clays are called for, with 
an increasing demand for “glue” clays, and light-colored plastic 
varieties. A well prepared bulletin on Pennsylvania clays would 
be widely sought for by residents of other states, and by those at 
home interested in our argillaceous resources. 

SILICA SAND. 

The publication by this Board of the report on silicates one year 
ago has had a marked effect for good, and more care is shown in 
the selection of silica sand for mortar in plastering. Then more 
deposits of good, pure sand have been found, and first grades can 
be had at lower prices. This leads to purer plastering in newly 
erected buildings, and to much less danger of defective flues in 
chimneys. So pure and good have our best sands proved to be for 
filtration purposes, that there is fair reason to believe they will be 
adopted for use in the great sand filtration beds to be erected for 
improving the water supply of New York City. 

CEMENT ROCK. 

The commercial introduction of Portland cement in the United 
States has been followed by markedly increasing demand. ‘So rapid 
have been the advances, and so substantial, that numbers of scien- 
tific men are beginning to call this the cement age. Not only foun- — 
dations above and below water are made of cement, but whole super- 
structures, including bridges, and some of our strongest and most 
substantial railroad bridges. The sidewalks made of it are called 
artificial stone, and so the street crossings and gutters. Various 
tests are to the effect that the longer good cement structures are in 
use, the stronger they become, until a maximum of strength is 
reached excelling many kinds of natural building stone, and some- 
times better than iron or steel. Many millions of dollars are in- 
vested in cement manufacturing in our state, and many millions 
more could be profitably used, if the known area of eement rock were 
enlarged. Now the work is confined, or nearly go, tg the counties 
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of Allegheny, Columbia, Lehigh and Northampton, with one large 
plant in Lawrence county. The latter secure their natural product 
from two or three different sources, and by judicious, skillful mixing 
obtain the desired result. This could well be done in other parts 
of Pennsylvania. 

The constituents for a commercial Pertland cement are: Lime, from 
60 to 64 per cent., silica, 20 to 24 per cent., alumina, 6 to 10 per cent., 
iron oxide, 3 to 5 per cent., the oxide of magnesia from one-half of 
one per cent. to not exceeding 34 per cent., and sulphuric oxide to 
not exceeding 24 per cent. 

There are many limestone deposits in the State containing more 
than 60 per cent. lime, whereby the skillful mixing of pure silica 
sand or sand rock, and the addition of one or two other constituents, 
a perfectly desirable Portland compound could be had. ‘This is 
notably so in Blair, Bucks, Carbon, Centre, Clinton, Columbia, 
Cumberland, Dauphin, Franklin, Fulton, Huntingdon, Lancaster, 
Monroe, Montgomery, Northumberland, Schuylkill, Union and York 
counties. If a bulletin were published of the localities of the lime- 
stones in those counties, together with analyses, and full descrip- 
tions of what are essential to make complete the component parts 
of the best cements, numerous mammoth plants would spring up as 
by magic to add much to our already great industrial weaith. 

SALT AND BROMINE. 

One year ago attention was called to the annually decreasing salt 
production of Pennsylvania, and to the possibility of extracting 
it at a profit from brine in 38 of our counties. Also to the high order 
of bromine found in Pennsylvania salt, particularly from the salt 
water of the deeper wells west and northwest of the Allegheny 
Mountains. The publishing of the report has not, thus far, led 
to increased production of Pennsylvania prepared salt or bromine. 
Once our State sent out superior salt to as distant places as New 
OCrleans; now very little goes beyond our borders. Indeed there is 
so little manufactured that very few of our citizens know there is 
Pennsylvania refined salt, and fewer still have ever seen any. Last 
year, in January, bromine, extracted from Pennsylvania salt, sold 
at 28 cents a pound; this year it brings 48 cents per pound. The 
production is far behind the demand, owing to the increased con- 
sumption for medicinal uses, for treatment of gold ores in the form 
ot bromo-cyanide, and the enlarged field for potassium bromide. It 
seems somewhat odd to one who has studied the subject carefully 
that the old, deep-drilled wells are not utilized for the manufacture 
of salt and bromine in such counties as Cambria, Clarion, Crawford, 
Elk, Erie, Fayette, Forest, Somerset and Westmoreland. The in- 
creased market for bromine alone should spur to action; and we 
ought not to allow our sister states Michigan, Ohio and West Vir- 
ginia to completely monopolize so important an industry. 

RADIUM. 

Partly due to the wide-spread interest in the discovery of the 
element, radium, some search has been made in our State for radium- 
bearing minerals. Two counties produce them, Adams and Schuyl- 
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kill, the first in the form of gummite and uraninite, or pitchblende, 
and the latter as gummite and uranophane. —Radio-activity has 
been noticed in some of the spring waters, but much more investiga- 
tion will be necessary before a full report can be made. Radium 
possesses a double interest now, since it has been determined by 
Sir Wm. Ramsay, of London, and others, that it can be gradually— 
in part at least—transmuted into another element known as 
helium. This opens a wide door for investigation whether lead 
can be changed to zinc, iron to copper, and silver to gold; or the old 
alchemist theory revived after centuries of slumber and sleep. 

CARBORUNDUM. 

The gigantic electric power at Niagara Falls, N. Y., is doing grand 
work with the mineral products of Pennsylvania. Some of our 
bituminous coal is first coked here, giving employment to many 
people, and then shipped to Niagara. Possibly in the same freight 
train there will be several cars loaded with our best silica sand from 
Mifflin, or Huntingdon or Indiana or other counties. The coke and the 
sand are properly mixed together at their destination, and, presto/ 
under the magic influence ef the electric current they are turned into 
a blackish, or bluish and peacock-colored substance, chemically 
known as carbide of silicon, and commercially sold as carborundum, 
the best abrasive known, far excelling in utility and usefulness the 
world-wide famed emery of Greece or Asia Minor. 

ARTIFICIAL GRAPHITE. 

Some of our cast-off coal, too hard for fuel, is sent to Niagara 
Falls, and again the magic play of that wonderful power, electricity; 
and there is returned to us an artificial graphite better for cruci- 
bles, anc better for the arc light, than any natural product known. 

OTHER WONDERS. 

We take some of the sand found on the crests of a thousand hills 
or mountains of our Commonwealth, ship that to the Falls; another 
charge of electricity, with thousands of voltage in the power, thou- 
sands of amperes in the intensity of the current, thousands of ohms 
in resistance, and thousands of watts of energy; and, lo! there is 
returned to us the metal Siloxicon, as white as pure silver, as durable 
as the ages, and with a heat resistance of 7,000 degrees, Fahrenheit, 
or 1,000 degrees more than was believed only ten years ago would 
produce perfect combustion. 

Then we ship there a carload, say, of our cheapest clays from 
cne of our least prized deposits. Again the electrical manipula- 
tion takes place, and there is sent back to us a_bluish-gray metal 
better suited for cooking utensils than iron or copper, or any other 
substance; and also for a thousand other different uses. The 
modest name of this newly discovered metal is “Egyptianized Clay.” 
It should not be mistaken for aluminum, or aluminium, though it 
somewhat resembles it; for it is much lower in price, and can be 
used in various ways where aluminum could not possibly compete 
with if, 
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And so could be mentioned many other of the mineral products of 
our mighty Commonwealth; but time will not permit. Minerals we 
shunned a few years ago, we now seek; and minerals that had some 
values then, now have many-fold more. 

The CHAIR: You have heard this most excellent report. What 
disposition will you make of it? 

On motion, the report was received and placed on file. 

The CHAIR: Are there any remarks on the report, or is it your 
pleasure to discuss it later? 

MR. RODGERS: I think it would be right and proper to pass on 
with the program and then discuss these papers as a whole, if we 
have time, in order that we may get to hear everything that is pre- 
pared for the day’s pregram. 

Mr. H. G. McGowan, Chairman of Committee on Fertilizers, made 
the following report: 

REPORT. OF THE COMMITTEE ON FERTILIZERS. 

By H.G. McGOWAN, Chairman. 

Year after year commercial fertilizers in Pennsylvania are being 
used in increased quantities. The one element alone (nitrogen) is 
being consumed at the rate of 1,500,000 pounds in a single year. 
The element most largely used is phosphoric acid. Barnyard 
manure is more deficient in this particular than any other, hence, 
nearly all brands of fertilizers put upon the market, contains large 
percentages of phosphoric acid. America, outside of Germany, is 
the largest consumer of potash. 

Potash is a very necessary element in all fertilizers and shows its 
effect upon land and crops when used. The intelligent use of ferti- 
lizers is becoming year after year better understood, yet there is 
great room for much improvement along this line. Entirely too 
much money is spent uselessly by many farmers in purchasing fer- 
tilizers. More correct figuring should be used, when thousands of 
dollars can be saved and used for other improvements on the farm. 

For an illustration: A man who was a graduate of a Normal 
school in one of our counties in this State sent for an agent to come 
and see him, as he wanted to contract for two carloads of fertilizer. 
The agent went to the place, met the farmer, who was presently 
asked what kind of goods he desired to purchase. He replied that 
last season he bought eighteen dollar goods. He was asked what 
he meant by $18.00 goods, when he replied, that was what he paid 
for it and he bought it right too. He was next asked to please 
quote the analysis, but this he could not do. An empty bag was 

29 
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sent for which revealed the fact that the $18.00 goods represented 
§ per cent. phosphoric acid and 2 per cent. potash, a fertilizer not 
worth over $11.00 or $12.00 on the market. This man was paying 
$6.00 per ton more than he should actually pay or more than the 
actual value of the fertilizer. 

This conclusively shows that the analysis is the only safeguard 
to depend upon. This is only one instance which came to light, and 
is a fact. Hence, farmers must get down to a reckoning system of 
figuring out the worth of a fertilizer, or give good money away with- 
cut getting anything for it. No business outside of farming could 
stand such business methods, 

Our present law compels every manufacturer to stamp upon the 
outside of the bag just what it contains inside. Now all ingredients, 
such as nitrogen, phosphoric acid and potash have their values 
placed upon them and by a little calculation upon the part of every 
farmer thousands of dollars can be saved. The present law might, 
however, be so amended compelling the manufacturer (in addition 
to the markings on the bag), state the source from which he obtains 
the elements nitrogen acid and potash. The farmer by this, who 
studies his soil and the needs of his crops, can use fertilizer more 
intelligently. 

In one of*the northern counties in our State, a gentleman writes 
that the use cf fertilizer is rapidly increasing. He further says 
that much is being used indiscriminately or without reference to 
crop or soil requirements. Quite a number of farmers are adopting 
home mixing. He further adds that the demand for raw material is 
increasing and that home mixing is being more and more practiced 
each year. Some farmers are beginning to understand further that 
fertilizer, as a substitute for manure, ought to be applied in amounts 
of equal value with the manure, the place of which they take and 
that $5.00 worth of fertilizer per acre can do as much good as $15.00 
worth of manure. Also more farmers are adopting the lesson of 
getting the nitrogen (which is the most expensive element), from 
the air by the growing of leguminous crops and thus save buying it 
through the fertilizer bag. 

The more that farmers sell from their farms the more deficient 
their land becomes in fertility. One hundred bushels of wheat sold 
from the farm, means $25.00 worth of fertilizer hauled away. One 
hundred bushels of corn sold, means $1,600 worth of fertilizer gone. 
One hundred bushels of oats hauled away means $12.00 worth of 
fertility gone; likewise with hay and straw that is sold from off 
the farm. Therefore if this fertility be hauled away, it must be 
returned or the land wiil become exhausted. We have a nice bank 
account but if we continue checking it out and do not deposit, we 
will soon find to our sorrow that we will grow rapidly poor. “Feed 
your land properly and it will feed you.” Again, a ton of butter 
carries away only 40 to 50 cents worth of fertility from the farm, 
while a ton of milk sold carries away $2.00, or a 2,000 pound ox sold 
will take away “10.00 worth of fertility. 

Considering how easily the fertility drifts away from our farms, 
it certainly behooves u_ to be more careful of that great commodity, 
which we most carelessly look after, and that is farmyard manure. 
It is said, upon good authority, that oniy 1-3 of the real value of barn- 
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yard manure is saved; that is, where a farmer produces $300 worth 
of manure (and many farms do this), that only $100.00 of it is ac- 
tually saved. The other $200.00 worth is lost by leaching and inju- 
dicious handling. We, therefore, emphasize the necessity of hauling 
out the farmyard manure daily, if possible. If Farmers’ Institutes 
do no more in one season than arouse our farmers to a more pains- 
taking care of the manure produced on their farms, the work of 
the Institute will be amply repaid and accomplish sufficient for the 
tiller of the soil in this Commonwealth. 
We note, in order to bring about more and better care of farm- 

yard manure, that in Germany premiums are offered for the best 
system of caring for farm manures. Our agricultural societies 
could do nothing more commendable than to take up this matter, 
offer premiums for the best method of taking care of this valuable 
fertility. As a suggestion, with the knowledge that we have now, 
no better method is in vogue than to haul out farm manure as fast 
as it is made. 

Stables should be properly arranged for taking care of the liquid, 
the most valuable part of the manure. A ton of farm manure con- 
tains 11.9 lbs. ammonia, 6.4 lbs. acid, 8.6 lbs. potash. In our West- 
ern states the use of commericial fertilizers is vastly increasing. 
When Western New York was first settled the farmers hauled 

the manure into the Genesee River to get rid of it, but now they hus- 
band every pound of it and use large quantities of commercial fer- 
tilizer in addition. 
Rome began to decay when her sewerage system was completed, 

which drained into the Mediterranean Sea the plant food that 
should have gone back on the land. This is also true of our Ameri- 
can cities. They are draining every year, month, week, day and 
hour vast stores of fertilizer that should be conserved and some- 
how returned to the soil. In some instances manure from the cities 
is scarcely worth the hauling from the fact that all the liquid is 
gone into sewers, which is its most valuable part. 

In this brief report we would emphasize the necessity of farmers, 
who use commercial fertilizers, to buy in club lots. Communities 
should have local organizations; but, if these organizations do not 
exist, they could at the same time buy in bulk together, and thus 
save each farmer at least from $4.00 to $6.00 per ton. So long as 
we grow crops we need fertility, and fertilizers can generally be 
depended upon to supply us with this plant food, which we must 
have, when other sources of plant food from the farm are defficient. 
We would drop a word of commendation to the Department of 

Agriculture for her diligent work in having all manufacturers come 
to the front and show by analysis just what they are giving out in 
fertility through the fertilizer bag or sack. No act of legislation is 
of more benefit to our farmers, if the farmer only would acquaint 
himself better along this line. 

Profits on the farm are not as quickly secured as in some other 
industries, but the farm is a sure source of income. Though profits 
of some years may be but little, yet the gains are cumulative, the 
fertility added to the soil being a future store from which to draw. 

In some occupations, panics or business depressions bring ruin 
upon the merchant or the manufacturer, but the farm remains as a 
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source of revenue for its owner, and that which may have been 

years accumulating is ready and available at any time, the fertility 

of the land being a bank upon which the farmer can draw. 

The CHAIR: You have heard the report of your Committee. 

What is your pleasure? 

MR. STOUT: I want to call your attention to an error. I think 

Mr. McGowan stated eleven per cent. of nitrogen in the common 

manure; I think he meant to say eleven pounds instead of eleven 

per cent. 

MR. McGOWAN: That is right. Eleven per cent. would be 220 
pounds; that wouldn’t do. 

MR. HERR. I move that the ‘report be received and placed on 
file. The motion being seconded, it was agreed to. 

The CHAIR: Have you any remarks to make on the reports that 
have been received? 

MR. NELSON: I would like to call the attention of members of 
the Board who are present to that heney-comb full of foul brood 
that Prof. Surface laid down there. He had it passed around so 
that we might have an opportunity to examine it. Nothing has 
been said yet about it, and a great many people do not know that 
foul brood only attacks young bees between the age of three and 
twenty-one days. By examining that comb you will see how the 
disease is so contagious. The honey is heaithy enough for a live 
bee to eat, provided they do not feed it to the young bees within 
the ages mentioned. The germs of the bacteria only attack the 
bee in its larvae stage. The young bee dies in the cell, and cannot 
be removed by the old bee. 

The SECRETARY: I think you have all heard the story of the 
man out in Illinois who was devoted to raising pigs, and some 
one asked him why he raised so many hogs, and he said that he did 
that in order that he might sell the pork, with which to buy more 
land on which to raise more corn with which to feed more hogs with 
which to buy more land, and so on everlastingly. I think we are 
all interested in the swine-growing proposition, though we don’t 
do nearly so much of it as is done in the State of Illinois. We have 
the pleasure and good fortune of having a citizen of the State of 
Illinois with us as a visitor, therefore, I move you that Mr. Love- 
joy, of Illinois, have the privileges of the floor, and that we extend 
to him an invitation to talk to us along any line that may suggest 
itself to his own mind. 

The motion being seconded, it was agreed to. 

Mr. Lovejoy addressed the Board as fellows: 

STATE FAIRS. 

Our State Board of Agriculture is a very differently organized 
body from this. Our Board is non-political and its membership 
comes from every Congressional District in the State. The mem- 
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bership is based upon the county fairs. If a county has a fair, it 
can send three delegates to our State Agricultural Convention. 
That is the way our State Board of Agriculture is organized. It 
has nothing to do particularly with politics. There are State and 
County Institutes, provisions made for the keeping of statistics and 
an annual State Fair. We have, as perhaps some of you know, one 
of the greatest State fair grounds in the world. Our State fair 
for about forty-five years was migratory. It was what we called, 
on wheels; but in 1894, it was located permanently at our capital. 
A great many other cities wanted the fair and made bids for it. 
Springfield being the capital, we finally located there. The city of 
Springfield gave the Board 167 acres of land adjoining the city limits, 
and agreed to give them $50,000 in cash, and pave the street from 
the State House to the Fair Grounds, making a boulevard all the 
way. We finally accepted their proposition, and our State Legis- 
lature enacted the requisite legislation. 
When we first located this fair at Springfield, I think we had 

about $90,000 in the treasury, a part of which had been saved from 
holding fairs, etc., and we took hold and went before the Legisla- 
ture and asked for $65,000 that year to build ourselves a permanent 
building, which was called an Exposition Building, and built in the 
very latest and best style, everything first-class. 

Twelve years ago when we elected a Democratic Governor, Mr. 
Altgelt, about the first thing he did was to inform us that he was 
going to abolish the State Board of Agriculture. We said to him 
that he had better look up the law. He looked up the law and 
found he had nothing to do with it, and he came to us and said 
that he found that the State Board of Agriculture of Illinois didn’t 
have to report to God, man or the devil. 

The time came when we wanted some more buildings, and we 
drew up a bill for $225,000 for permanent improvements on this 
fair ground. We had the specifications and plans all prepared, 
showing what buildings we wanted built when we took the matter 
before the Legislature. That year we wanted a machinery hall, 
500 feet by 200 feet, and we wanted a grand-stand that would seat 
7,000 and some odd, and we wanted, what would be cailed an ad- 
ministration building, and an agricultural building. We got the 
$225,000 appropriated by the Legislature and built those buildings. 
The machinery hall cost $65,000; cur agricultural building about 
$80,000; our grand-stand $35,000, and we put the rest of it in barns 
and stables, and so it went on year after year, asking for certain ap- 
propriations and always getting them. 

Every building, except the stables, is built of brick and steel and 
stone. Every building on the fair-ground, even to the swine build- 
ing, has every convenience. $50,000 has been invested in horse and 
cattle barns; and take it all in all, we have very beautiful fair 
grounds. Our fair is self-sustaining; but we get about $5,000 every 
two years to keep the grounds in repair. 

The grounds are used by Springfield, the capital city, as a park, 
and it makes a very nice place to take visitors coming from other 
states. We also have a western fair circuit that takes in the 
states of Iowa, Missouri, Kansas, Nebraska and Minnesota, and an 
eastern circuit that starts at Syracuse. And then we have what we 
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call the round-up, in which the people of the East and West all 
meet at Illinois, and the fellow that goes from Illinois with the blue 
ribbon is considered pretty near the best fellow out that year. We 
pay about $45,000 in cash premiums each year. We have always 
paid that on Friday afternoon for fifty-four years, and no one ever 
went away from the fair that did not have his premium money. I 
was a member of our Board for eight years and then retired be- 
cause the Governor gave me a job which had a little more money 
in it. 

MR. HUTCHISON: The question of a State Fair has been agitated 
by the Breeders’ Association, and they have a bill which they stated 
they would have here this morning, to have read before the State 
Board and get the opinion of the members, but Mr. Norton has not 
come in yet, but some time this afternoon he will present it before 
the Board and have it read and have your opinion in regard to it. 

A member spoke of the fact that the State of New York pays all 
premiums, while in the State of Pennsylvania only $100.00 is sup- 
plied towards fair expenses every other year. 

The SECRETARY: I understand that Dr. Armsby has some mat- 
ter that he would like to present to the Board, and if there is no 
objection, I would like him to have the floor now. 

DR. ARMSBY: I would like to call attention to the fact that 
a conference of the Allied Organizations of Agriculture in Pennsyl- 
vania has been called to meet this afternoon. I would request or 
suggest that the Board appoint such a number of delegates as they 
wish to represent them at this conference. 

I would like also, Mr. President, if I am in order, to introduce a 
resolution regarding the so-called Adams bill which most all of you 
know about, a bill pending now in Congress to increase the appro- 
priation for experiment stations. 

Dr. Armsby presented and read the following resolution: 

Whereas, The investigations of the State Experiment Stations 
have been of incalculable value to the agriculture of the United 
States; and 

Whereas, The present appropriation by the United States to 
these stations is insufficient to enable them to adequately perform 
the varied work demanded by their constituencies, while the appro- 
priations by the several states are largely consumed in providing 
the necessary land, buildings and equipment; therefore, 

Resolved, That the State Board of Agriculture hereby heartily 
endorses the bill (H. R. No. 14098) introduced in Congress by the 
Hon. H. C. Adams of Wisconsin, and now pending, to increase the 
national appropriation to these institutions, and requests the Sena- 
tors and Representatives from this State to use every effort to 
secure its passage during the present session of Congress. 

Resolved, That the Secretary be instructed to forward a copy of 
these resolutions to Mr. Adams and to each Senator and Representa- 
tive from Pennsylvania. 
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DR. ARMSBY: The purpose of the bill is to increase the national 
appropriation which is now $15,000, to $20,000, and increasing it by 
$2,000 annually thereafter for five years until the total reaches 
$30,000; that is, doubling the appropriation in five years. I do not 
know that it is necessary to add very much to this statement. You 
all know what the experiment stations are. 

The resolution was adopted. 

The CHAIR: It is suggested that the Board appoint three persons 
to assist in promoting the objects of this resolution. 

The SECRETARY: If there is no objection, the Chair might just 
make the appointments. 

The CHAIR: I will appoint Messrs. Sexton, Chubbuck and Bly- 
holder. 

MR. SEXTON: I think I am already a member of that organiza- 
tion. 

DR. ARMSBY: This is practically a re-appointment. 

The CHAIR: This is your re-appointment. 

MR. J. W. BRUCKART: Mr. Chairman, I am here as the Deputy 
Secretary of the Lancaster County Poultry Association, and I have 
a resolution to offer here that is somewhat in line with those offered 
already. 

Mr. Bruckart read his resolution which is as follows: 

Whereas, The vast poultry interests of the State of Pennsylvania 
have received no recognition from the State; therefore, be it 

Resolved, By the State Board of Agriculture, in annual conven- 
tion assembled, that we do endorse the following resolution: 

Resolved, That the Legislature be requested to appropriate the 
sum of not less than five thousand dollars ($5,000.00) for the purpose 
of improving the poultry industry of the State; 

One half of this amount to be distributed pro rata among the 
various Poultry Associations that have held poultry shows the past 
year, for the purpose of increasing their premiums and inducements 
to exhibitors at their next shows; 

The remaining half of the appropriation to be used to hold Poul- 
try Institutes similar to the Farmers’ Institutes, at various points 
in the State, and pay expenses of competent speakers to lecture at 
these institutes. 

The Pennsylvania State Poultry Association. 
The Pittsburg Fanciers’ Club. 
The Allegheny Fanciers’ Club. 
The Sanatoga and Schuylkill Valley Poultry Association. 
The Blandon Poultry and Pigeon Association. 
The Lancaster County Poultry and Pigeon Association. 

J. W. BRUCKART, Secretary. 
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The CHAIR: You have heard the resolution. What disposition 
will you make of it? 

COL. DEMMING: Mr. Chairman, with all due respect to the gen- 
tleman from Lancaster, would it not be the better plan to act upon 
the resolution of Dr. Armsby first and then take this up afterwards? 

The CHAIR: We have already adopted that and appointed a com- 
mittee. I think this should be referred to the Legislative Commit- 
ree: 

Mr. McGowan presented resolutions as follows: 

Resolved, That the State Board of Agriculture hereby records its 
appreciation of the recognition accorded to the agricultural inter- 
ests of the State by the last Legislature in the appropriation of 
$100,000 to begin the erection, at the Pennsylvania State College, of 
an agricultural building, with the proviso that the total cost shali 
not exceed $250,000; 

Resolved, That we request and urge the present Legislature to 
provide for the immediate completion of the building by the appro- 
priation of the remaining $150,000, in order that all branches of 
agricultural education at the State College may be as well-housed as 
is the dairy work in the portion of the building now completed; 

Resolved, That this organization appreciates the work done for 
agricultural education in the past under very favorable condi- 
tions by the Pennsylvania State College, and that it requests from 
the Legislature a liberal appropriation for the maintenance of 
the various agricultural courses, in order that the equipment al- 
ready provided may be utilized to the fullest possible extent; 

Resolved, That in view of the importance of scientific investigation 
to the development of the agricultural interests of the State, and 
cf the fact that in the past scarcely any State aid has been given to 
the Agricultural Experiment Station, the State Board of Agricul- 
ture is heartily in favor of a liberal appropriation by the State for 
the maintenance and enlargement of the current work of the Station; 

Resolved, That the Secretary be instructed to send a copy of these 
resolutions to the Secretary of the Allied Agricultural Organiza- 
tions, and that the Legislative Committee be instructed to co-oper- 
ate with that organization in securing the desired legislation. 

The Chair called attention to the fact that Deputy Secreua 
Martin was now present. 

DEPUTY SECRETARY MARTIN: Mr. Chairman and Members of 
the Board: I have no personal preference in the seiection of a place 
for holding our annual meeting further, than that I think we should 
look to the accommodation, the reasonable accommodation of those 
who are in attendance; hotel accommodations I refer to, and the cen- 
tralizing of this location as to railroads. You are aware, my friends, 
that these meetings have grown in importance and attendance, and 
the expenses attending them has increased on this account very 
much, and it is of the first importance that the location be selected 
as to lines of railroad as well as to hotel accommodations. 

It was in my mind, that if the new Capitol were sufficiently ad- 
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vanced in its work, that Harrisburg would be a good point to 
hold our next meeting, as the lobby in the Department of Agri- 
culture would be of sufficient size to accommodate this meeting, 
and we have never yet held our Normal or “Round-up” meeting at 
Harrisburg; and sometime, either at our next meeting or the one 
following, in my judgment, we ought to hold at Harrisburg. 

The matter is entirely in your hands; and whatever place, in your 
wisdom, you may select will meet with my hearty approval. I will 
only add, that we held a very successful institute meeting at State 
College and Bellefonte in the month of October, and the hotel ac- 
commodations were measurably—only measurably good. I learned 
there that there were over a hundred cots placed in the hotels at 
Bellefonte, and men coming from a distance were compelled to rest 
upon those cots instead of comfortable beds. Now, gentlemen, that 
is not right. Pennsylvania has centers of population, with hotels 
sufficient to accommodate every gentleman who attends these meet- 
ings with comfortable beds, and we do object to meeting in any place 
where they have not adequate accommodations, when there are 
cities like Harrisburg, Lancaster, York, Philadelphia, Pittsburg ana 
Newcastle, not to mention others, that have ample accommodations. 
We ought to look to that matter in selecting a place. I only throw 

out these suggestions for your consideration, and whatever place 
you may select I shall be entirely satisfied. 

MR. HERR: Mr. Chairman, I fully agree with what Secretary 
Martin has said in regard to the place of meeting. He mentioned 
the economy of meeting at a central place, where we would be sub- 
ject to the least expense; and I know of no place better adapted to 
meet the requirements outlined by him than Lock Haven. I know 
we were entertained there with an attendance of a thousand people 
—a good many more than will be in attendance at the annual round- 
up meeting—and all were perfectly satisfied with the accommoda- 
tions. Our people would be very glad to welcome you _ there. 
Another point is, Lock Haven is not very far from the Pennsylvania 

State College, and the Professors there can meet us at very little 
expense and with less loss of their time than any other place in 
the State, outside of Bellefonte. I, therefore, place in nomination 
Lock Haven. 

The CHAIR: Lock Haven has been named. Are there any other 
nominations? 

MR. FENSTEMAKER: Dr. Thayer made a pretty good suggestion 
to me, and I wish he might be accorded the priv ilege of stating his 
views on this subject. 

DR. THAYER: I do not want to impose my suggestion upon this 
Board. I only have expressed a wish that we might hold Inter-State 
Normals, meeting with the New York State Society that meets 
about the same time that we do, and’so each alternate year accommo- 
date each other. Get some people from outside, and give some of 
the Pennsylvania people to the outside people. I think that would 
be an admirable arrangement, and then provide for more days for 

29—7—1904 
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your meeting. That was the suggestion that I made to my friend, 
and I believe, from my conversation with others, it would be a 
general desire, provided it could be reasonably well carried out. 

The CHAIR: Are there any other remarks? Or any other places 
to be presented? 

MR. TEMPLE: I would like to invite the Board to meet with us 
at West Chester. I do not think there has been a meeting of the 
Board or Round-up held there for fifteen or twenty years. There was 
one held there in October when Secretary Edge was Secretary of the 
State Board. We have the Philadelphia and Reading and Pennsyl- 
vania Railroads running there, and ample hotel accommodations. 

The CHAIR: West Chester has been nominated. 

MR. STOUT: I would like to suggest Lebanon as the place of 
meeting. 

The CHAIR: Lebanon has been named. Are there any others? 
If not, we will proceed to take a vote. What is your pleasure in 
voting? Will you have the roll called and have the members name 
the place? 

MR. HERR: I move that the roll be called and that each one 
respond to the place of his choice. 

The SECRETARY: We will call the roll of counties, if it is so 
desired. 

On motion this was agreed to, and the Secretary proceeded to 
call the roll of counties. 

The SECRETARY: I am prepared to announce the vote. Nine- 
teen for West Chester; six for Lock Haven, four for Lebanon and 
one for Harrisburg. 

The CHAIR: The majority having decided on West Chester as the 
next place of meeting, it will be so recorded, and the time will be 
fixed by Deputy Secretary Martin. 

Mr. Temple extended his thanks for the selection of West Chester 
as the next place of meeting. 

The CHAIR: We shall now be favored with the address of Prof. 
Voorhees, on the “Composition and Use of Home Manures.” 

PROF. VOORHEES: Mr. Chairman, and Members of the State 
Board of Agriculture: I never discuss this subject without thinking 
of a story that was told by a friend of mine who was to speak upon 
the subject in a country place, and the “master of ceremonies,” being 
a rather pompous sort of individual, wanting to make an impressive 
introduction, stepped forward and said: | have very great pleasure 
in introducing Mr. this evening, who will talk-to you upon 
the subject of manure, and I know the man well enough to know 
that he is full of his subject.” 
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Now I believe that a man should be full of his subject in ap- 
pearing before an audience, and a man that is full of his subject gen- 
erally knows something about it; but on a particular subject like 
this I would prefer to be full of something else. In order that the 
matter that I have to present to you may be intelligently presented, 
contrary to my usual custom, I have written out the matter that I 
have prepared, in the hope that we may have some considerable dis- 
cussion upon the points presented. 

Mr. Voorhees read his paper as follows: 

THE COMPOSITION AND USE OF HOME MANURES. 

By PROF. E. B. VOORHEES, New Brunswick, N. J. 

There is probably no other one question so important to the farm- 
ers of America as the question of the handling and use of farm 
manure, for notwithstanding certain statements that have been 
made, and presumably from authoritative sources, that the fertility 
of a soil is dependent more upon the solutions that exist in it, than 
on its content of nitrogen, phosphoric acid and potash, the bulk of 
the evidence is still in favor of the fact that the measure of poten- 
tial fertility of any soil is its content of nitrogen, phosphoric acid 
and potash, and that the actual fertility depends upon the handling 
of these constituents, as they exist in soils, and as they may be ap- 
plied. The successful production of crops depends upon the hand- 
ling of these constituent elements more than upon any other one 
thing, particularly in humid districts. It will be interesting, I 
think, to give some idea of the constituent elements that are re- 
moved from our soils, and the gradual deterioration in crop-pro- 
ducing power, the amounts of constituents that are carried away 
from our farms in our leading crops. In 1903, there was produced 
in this country, in round numbers: 

63,000,000 tons of corn. 
61,000,000 tons of hay. 
19,000,000 tons of wheat. 
11,500,000 tons of oats. 

822,000 tons of rye. 
*800,000 tons of cottonseed meal. 
764,000 tons of flaxseed. 
356,000 tons of buckwheat. 
329. 500 tons of barley. 

Each ton of these various crops Poa ged more or less of the fer- 
tility constituents, nitrogen, phosphoric acid and potash, ranging 
from 140, 55 and 40 pounds per ton, respectively, for cottonseed meal, 
to 30, 10 and 4 pounds per ton, respectively, for buckwheat. With- 

*Estimated. _ 



452 ANNUAL REPORT) OF THE Off. Doe. 

out going into further detail, it is sufficient to say, that in the $2,000,- 
000,000 bushels, or over, of corn, there was contained: 

Nitrogen, equivalent to 6,000,000 tons of nitrate of soda. 
Phosphoric acid, equivalent to 2,738,000 tons of acid phosphate. 
Potash, equivalent to 452,000 tons of muriate of potash. 

In the 61,000,000 tons of hay there was contained: 
Nitrogen, equivalent to 3,955,000 tons of nitrate of soda. 
Phosphoric acid, equivalent to 1,752,000 tons of acid phesphate. 
Potash, equivalent to 1,471,000 tons of muriate of potash, and in 

the other crops, so large an amount of the constituents as to make 
the total removed from the soil in these crops in a single year equiva- 
lent to the: 

Nitrogen contained in 14,186,000 tons of nitrate of soda. 
Phosphoric acid contained in 6,902,000 tons of acid phosphate. 
Potash contained in 2,260,000 tons of muriate of potash. 

It will be observed that in this calculation, with the exception of 
hay, the constituents removed represent only those in the grain or 
seed; those contained in the straw and stalks are assumed to re- 
main on the farm; and further, that the crops of tobacco, sugar-cane, 
sugar beets, potatoes, pastures, and all fruits and vegetables are not 
included. These figures are stupendous; their true significance can 
hardly be comprehended even by those who do appreciate and can 
foresee and safely predict the ultimate result of this annual and 
continuous removal of plant-food under present methods of prac- 
tice. 

The constituents contained in the stalks and straw, accompanying 
these crops, and those that remained on the farm from the feeding 
of part of the grains, are not sufficient, as is abundantly evident 
from careful observation, to maintain the original fertility of the 
soil, let alone its increase. It does not follow that the fertility of 
cur soils would be maintained at their former standard, even though 
as much as possible of the constituents in these crops were returned, 
as our methods of practice in many parts of the country, at least, 
are such as to cause not only a loss of the constituents themselves, 
but a loss of physical and chemical character, which makes a unit of 
the constituents less efficient than under better conditions of prac- 
tice. 

Some idea of the importance of these figures may, however, be ob- 
tained when we place alongside of them in similar manner the 
amounts of constituents that are returned to the soil in the form of 
commercial fertilizers. In 1899, according to the United States 
census, the farmers of the country paid $54,780,000 for about 
2,700,000 tons of commercial fertilizers. Assuming an average com- 
position of: 

INTPPOMETIY Soe wae ees woe cee ee ee eee 2 per cent. 
* “Phos pnoric acid; |. ss.00). 2 eee eer 8 per cent. 

POUASL, sis aoe Cte ee eee ee eee 4 per cent. 

there was contained in these fertilizers, nitrogen, equivalent to that 
contained in 253,500 tons of nitrate of soda, phosphoric acid, equiva- 
lent to that contained in 1,380,000 tons of acid phosphate, and potash, 
equivalent to that contained in 216,000 tons of muriate of potash. 
Hence the total amount of constituents supplied by the fertilizers 
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returned, is equivalent to but 2 per cent. of nitrogen, 20 per cent. of 
phosphoric acid and less than 10 per cent. of the potash removed in 
the crops mentioned. 

It seems to me, therefore, that the importance of the question 
of the use of fertility constituents, is clearly established, and the 
bearing of the composition and use of farm manures bears directly 
upon this point, or upon the immediate and prospective fertility 
of our soils. 

One difficulty encountered in the discussion of a subject of this 
sort, is that we are dealing with a product that is extremely va- 
riable. Farm manure is not uniform, either in its composition or in 
reference to the organic matter contained in it, or in its proportion 
of constituent elements. While variations in the original compo- 
sition of the product occur and are due to kind of animal, age of 
animal, use of animal, kind of feed, and amount of litter used, 
though in any case it is worthy of our attention, because it does con- 
tain those substances which are liable directly or indirectly to im- 
prove our soils. y 

Another point that is worthy of consideration in connection with 
our study of farm manures is, that the constituents in them cannot 
be compared with those contained in the various commercial sup- 
plies, because associated with the nitrogen, phosphoric acid and 
potash, in manures, there is more or less of organic vegetable mat- 
ter, which has a very important modifying influence, both upon the 
constituents in the soil, to which it is applied, as well as to the con- 
stituents contained in the manure itself. It very frequently hap- 
pens, that the manurial effect of certain definite amounts of constit- 
uents in a product of this sort, would be greater than can be ac- 
counted for by the eifect of the constituents themselves, and from 
this standpoint alone values are considerable, though because these 
effects are again modified by kind of soil, kind of crop, kind of season, 
ete., they are indefinite rather than definite amounts. 

In order, however, that we may have some definite proposition 
to discuss, we must have either positive or assumed data in reference 
to the yield of manure from an animal, and its composition. Expe- 
riments conducted at the New Jersey Station, show that a cow of 
1,000 pounds live-weight, well-fed, will produce, on the average, 12.8 
tons of manure per year, and that the composition of this manure, 
free from litter, averages: 

INR OP OIE Soe ict cial cfsie, ste, 2c¢ 6% arth ee ae 0.457 per cent. 
Phosphoric ACW i.e, to 222 sgracvaue are 0.300 per cent. 
POtaSH es ise 2. ox hates opal ols, Mra cua me ete 0.348 per cent. 

There are contained, therefore, in the product of each cow: 

INTRO LEM ss risa eet. lls slower eee ae 2 117 Ibs. 
Phosphoric acide h aitsk fe 2 ite re oe PA 77 Ibs. 
Potashe igo. asset cee. tee eee Tee) TOOLS 

What this means in a large way, can be made clear by applying 
the figures to the number of milk cows that are contained in any 
one state. The State of Pennsylvania, for example, the statistics 
show 1,055,071 cows. The constituents contained in the manure, 

. 
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assuming the average composition above given, of these cows, would 
be equivalent to the 

Nitrogen contained in 398,204 tons of nitrate of soda. 
Phosphoric acid contained in 290,000 tons of acid phosphate. 
Potash contained in 93,901 tons of muriate of potash. 

If to these amounts were added the constituents contained in the 
manures from 900,000 other cattle, 900,000 sheep, 600,000 horses 
and 1,000,000 hogs, there would be, in round numbers, 750,000 tons 
of nitrate of soda, and the proportionate amounts of the other con- 
stituents, or more than twice as much nitrogen as is now purchased 
in the fertilizers bought. Or, in the State of Pennsylvania alone, 
the constituents contained in the manures of the farm animals, 
would, if existing in commercial forms, be worth more than is now 
paid by the entire United States for the constituents in commercial 
fertilizer. Obviously it is a question of importance. Manure is 
one of the most valuable assets of the farm, yet because of the char- 
acter and composition of manures, the chances are that even under 
the best methods of handling and use, but a small proportion of the 
nitrogen at least is recovered in future crops. In other words, the 
question of the utilization of the constituents in manures is two- 
fold: First, we have the losses that are liable to occur previous to - 
the application of the manure upon the land; and second, the losses 
that result from the lower availability of the constituents in the 
residues of manures that have been badly handled. The losses 
that may occur previous to applying to the land, are due to two 
causes, first, fermentation, which results in the loss of nitrogen 
only and which may be very considerable, and second, the losses 
due to leaching, which affects all of the constituents, nitrogen, phos- 
phoric acid and potash. In both these instances, the greatest loss 
is liable to fall upon the constituent nitrogen, because when in com- 
bination with organic substances, it will escape when changes take 
place, which sets it free from that substance, and in the case of the 
liquid portion of manures, the leaching will carry away the nitro- 
gen that is in such combination as to be in liquid form. It is be- 
cause of the lack of knowledge and the lack of appreciation of the 
possible loss that may take place in these directions, that accounts 
in part at least for the poor methods of management that are ob- 
served throughout this and other states. 
We speak of the wastes of food value that are liable to occur 

when hay is subjected to rain, or when corn-stalks are left in the 
field unprotected from the rains and winds, and progressive farmers 
are particularly careful to prevent losses from these sources, and 
yet they will allow their manures to lie in the open yard to ferment, 
and be subjected to all of the losses that will occur through fre- 
quent saturation with water. The first loss can be seen and felt, 
as it were, while the other is obscure from the sight, though actually 
much greater in the aggregate than the other. Many experiments 
have been conducted in this and other countries, both in reference to 
the methods of preserving manure, as well as investigations concern- 
ing their best use, and naturally the first point which is of the great- 
est interest, is that which has to do with the preservation of the orig- 
inal constituents, and necessarily inorder that these efforts may 
be properly conducted, it is necessary that we shall have definite 
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knowledge concerning the possibilities of loss of the constituents 
from manures. 

In experiments that were begun at the New Jersey Station, in 
1898, it was possible to study two phases of this question, first, as 
to the losses that are liable to occur by exposing manures to the 
action of the rains, making the conditions similar to those which 
would occur were the manures left in the open yard. Data have 
been tabulated from year to year, and up to the present time, five 
years’ records are available for study. It was shown by careful 
chemical control, that in the solid portion of the manure, only the 
loss of organic matter was 37.6 per cent., while in the solid and 
liquid combined, it was 40.7 per cent. The loss of nitrogen in the 
solid was 38.4 per cent., and in the solid and liquid manure 52.6 per 
cent.; the loss of phosphoric acid in the solid manure was 46.8 per 
cent., and of the solid and liquid portion, 48 per cent.; the loss of 
potash in the solid manure was 44.4 per cent., and of the solid and 
liquid manure 57.6 per cent. Or, in other words, of the total pro- 
duct, for every 100 pounds each of nitrogen, phosphoric acid and 
potash in the original manure, 52.6 pounds of nitrogen, 48 pounds 
of phosphoric acid and 57.6 pounds of potash were lost by leach- 
ing during an average of about 100 days. There may, of course, have 
been a slight loss from fermentation; but inasmuch as the manures 
were exposed from about the first of February to the middle of May, 
the loss from this source could not have been serious, as the tem- 
perature was too low to permit such activities. It may be said, on 
the other hand, that the losses from the solid manure were very 
much less than from the solid and liquid manure, and that, there- 

fore, comparisons on that basis would be more in accordance with 
the actual losses that occur. This argument has been used, and yet 
when it is remembered that more than one-half of the nitrogen and 
potash of the total manure product is contained in the liquid por- 
tion, if this portion were not considered at all, then the losses would 
be multiplied by just that amount. However, in order that we may 
have some definite and practical idea of what these individual losses 
mean, if they are applied in the aggregate, I have calculated the 
amounts possible to lose in this way for the cows in Pennsylvania, 
and find that if these maximum losses were incurred, the nitrogen 
would be equivalent to 209,455 tons of nitrate of soda, 139,200 tons 
of acid phosphate and 54,086 tons of muriate of potash. These 
would cost, if purchased in this form, $14,157,710. 

It is not to be understood by this that I say that these constitu- 
ents are lost in this proportion, or that they would be worth as much 
as the constituents that are in the commercial fertilizers. Never- 
theless, I do believe, and experimental data bear me out, that the 
constituents in manures, particularly nitrogen, may be, on the aver- 
age, quite as useful and return the farm quite as large an increase 
per unit, particularly the nitrogen, as those bought in commercial 
fertilizers. If the farmers do not believe this, and they are allow- 
ing the constituent elements of their manures to be lost, the best 
way to prove the fact to their own satisfaction, is to stop the losses 
upon their farms. 

The practical question that may be asked in reference to this 
matter is, how is the farmer to save these constituents? Experi- 
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ments at your own Station, show that one of the most practical 
methods, and one which will result in the least loss, particularly in 
the feeding of steers, is to keep them in box-stalls, so that the 
manure from day to day may be thoroughly tramped, and enough 
litter used to absorb all of the liquid portion. This method, as com- 
pared with the method where the manure is thrown out, though 
kept under cover, is very much more economical of the fertility con- 
stituents, the losses in the first case being 5.73 per cent. of nitro- 
gen, 8.52 per cent. of phosphoric acid, and 5.57 per cent. of potash. 
Whereas the losses from merely allowing the manure to lie in the 
open yard, in heaps, on a clay floor, resulted in a loss of 34.12 per 
cent. nitrogen, 14.19 per cent. of phosphoric acid and 19.86 per cent. 
of potash; and as stated in the bulletin, the money value of the fer- 
tilizer constituents lost by the second as compared with the first 
method, is equivalent to $2.50 for each steer stabled for six months. 

The chief point in the handling and preservation of manure, there- 
fore, is to keep it compact and moist, which will prevent destructive 
fermentation, and cover it, in order to prevent the water passing 
through it. In many cases, particularly in reasonably level coun- 
tries, the maximum quantities of the constituents are preserved, if 
the manures are taken from the yards and spread upon the fields, 
as immediately the manures are exposed to the air, and cooled, fer- 
mentation is likely to cease, and such leaching as may take place 
would be absorbed and fixed by the soil, and thus reducing the pos- 
sible loss to a minimum. 
My purpose, however, is not so much to indicate methods of use 

aside from the principles involved in the loss of manures, as it is 
to point out the possibilities of loss, and the relative effect of the 
nitrogen contained in manures when fresh, both in the solid and 
solid and liquid combined, as well as the two when leached. In 
the experiment previously referred to, a comparison was made of 
the availability of the nitrogen in these different forms, and it was 
so planned as to make the resulis secure of practical application 
in the field; that is the amounts were not excessive, and the crops 
grown were such as usually receive the manures from the farm yard. 
The rotation adopted was corn, oats (two years), wheat and timothy, 
and the results are shown in the following tabulations: 

Fresh Manure. 

Pounds of Nitrogen Recovered in Every 100 Pounds Applied. 
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Leached Manure. 

_ Pounds of Nitrogen Recovered in every 100 Pounds Applied. 

| I 
j : if) 

Lie} n 

& 8 
a 3 
oO mao: 
ic oU 
3 a 

ce] be rors} 

aa 

5 4 oe 

COTM a nae eA Oe AEC Hin Aes ocala eee oie ce ae sieiseielerase acels | 8 40 13.80 |1 to +1.64 
(OF NICL OTR cee to ERS RA SRR RUPE et AR eR Lee ian ema cles 11.90 24.50 +2.05 
Wie artes Bic eee ck See te nee en eae ae oan ER ence cael Reon 23.70 19.40 —1,21 
TST BTA GEIR Ys wees e yada chelrsietaae oles Totates ara occrehane a intoke TCS Ge SEO EER aeeeR oe 16.40 20.30 11.24 

Stated in another way, the nitrogen in the solid and liquid manure, 
fresh, on the average, is 48 per cent. better than in the solid manure, 
fresh. The nitrogen in the solid and liquid, leached, is on the aver- 
age 42 per cent. better than in the solid, leached. The nitrogen in 
the solid, fresh, is 15.8 per cent. better than in the solid, leached, 
and the nitrogen in the solid and liquid, fresh, is 34.7 per cent. bet- 
ter than in the solid, leached. 

A study of these figures, reveals some very interesting facts, par- 
ticularly in reference to the differences obtained when the manures 
are applied to the spring crop, and when applied to crops seeded in 
the fall. In the case of corn, it is shown that the nitrogen in the solid 
and liquid manure, combined, fresh, is nearly three times as valuable 
as in the case of the solid manure, alone. The same is practically 
true in the case of the manures when applied to oats. That is, every 
ton or every unit of nitrogen in the solid and liquid manure, com- 
bined, is worth 2.8 times as much as that contained in the solid 
manure, alone. When it is remembered, that in a great many cases, 
animals are stabled in such a way as to lose a large proportion, at 
least of the liquid part of the manure, the loss falls upon the most 
valuable portion. These facts are also strikingly instructive in 
reference to the relatively high availability of the nitrogen in fresh 
manures, comparing very favorably with the nitrogen in commercial 
supplies. The comparison between the solid, alone, and the solid 
and liquid, combined, in the leached products, shows that while the 
relations are the same in a general way, they are less striking. That 
is, the leaching having carried away the larger proportion of the 
liquid parts, makes the use of a unit of nitrogen in the leached ma- 
terial less effective, than in the case of the fresh. Nevertheless, the 
combined material is per unit of nitrogen from 1.6 to 2 times as 
effective as in the solid portion. It was stated, that in the planning 
of these experiments, the amounts used were so adjusted as to com- 
pare favorably with those used in practice. That is, the measures 
were so adjusted as to make the application correspond with about 
16 tons of good manure per acre. In the case of the spring crops, 
the returns showed a larger utilization of the nitrogen, particularly 

30 
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in the combined solid and liquid, ranging from 22 to 39 per cent, 
thus causing a very large increase in the yield of crop. 

In the case of the wheat and timothy, these large applications 
caused a very rapid growth and large development of the plants in 
the fall on those plots which received the solid and liquid, combined, 
much larger than in the case of those which received the solid 
only. At harvest time, however, the yields from these plots were, in 
the case of the wheat, smaller from the use of the more available 
nitrogen in the solid and liquid, than from the use of the less availa- 
ble nitrogen in the solid, alone, showing that the larger utilization 
of the nitrogen in the fall did not result in a larger crop or a larger 
total increase. This is explained by the fact, that the larger crop, 
due to the greater availability of the nitrogen, did not contribute 
directly to the increase of crop, because it was lost through the dry- 
ing up and blowing away of the organic matter thus formed. The 
same was true, though not in so marked a degree, as in the case of 
the timothy, particularly in the use of the leached portions. These 
results have their practical bearing in the use of manures on these 
crops. In many localities, the manure made upon the farm is re- 
tained for use upon the wheat. These experiments show that a 
much better practice would be to use the manure upon the spring 
crops, rather than to hold it over, take chances upon leaching, and 
to apply an excuse upon fall crops; or, instead of using large applica- 
tion upon the fall crops, reduce the amounts to 8 or 10 tons per acre. 

It is obvious, therefore, as pointed out in the beginning, that the 
question of manures is one of the most important that the farmer 
has to consider. Manure contains not only the constituent elements 
that are removed in the sale of our crops, but they possess large 
quantities of organic matter, which have an immediate bearing upon 
the maintenance of physical condition upon the effectiveness of the 
other constitutents in the soil upon the absorptive character of 
soils, thus making them better mediums for the circulation of water 
and plant-food, and for the development of useful bacteria, and 
that as sources of plant-food, particularly nitrogen, they be, when 
carefully preserved, quite as useful as many forms of the same 
constituents in commercial fertilizers; that because of their physical 
and chemical character, there is very great danger that a large loss 
may occur in all of the constituents unless great care is used, reach- 
ing as high as 50 per cent. of the total amounts contained; and fur- 
thermore, that the constituents that are liable to be lost are those 
which are the most available, and that in the case of the nitrogen, 
the availability of the combined liquid and solid may be three times 
as great as the availability of the solid, alone. There is no more im- 
portant or valuable asset to the farmer, than that which is contained 
in his manure pile, and while all farmers realize the importance of 
manures, and regard them as useful, but few have so complete an un- 
derstanding of their importance as to adopt a practice which will 
result in the minimum loss. Many farmers are engaged in the pro- 
duction of milk. They realize that if they are to succeed in their 
business, they must make very great efforts in the selection of ani- 
mals, the preparation of rations, and in the handling of their pro- 
duct, to reduce the cost of a quart of milk. Calculations based upon 
the losses of constituents liable to occur in manures and the further 
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luss due to the less availability of the constituents remaining in the 
manures, do have a bearing upon the cost of a quart of milk or a 

_ pound of meat, particularly if on those farms the fertility so lost 
is made good by the purchase of commercial fertilizers, or of other 
manures. On the basis of these experiments, the increase in the 
cost of a hundred pounds of milk would be not less than 25 cents. 
That is, if the farmer made the outlay for commercial fertilizers. 
to the extent of the losses in his manures, it would affect the cost of 
his milk by just this amount. This certainly is a practical matter, 
and one which affects not only the farmer of to-day, but must have 
its bearing upon the farming of the future, as a continuance of the 
wasteful methods of practice, which are in use upon many farms, 
must result in a rapid decrease in their productive values. Farmers 
should remember that farming, in its best sense, is merely the trans- 
formation of constituents contained in soils, and in manures, into 
products of a salable character, and while it is not possible by any 
system of farming to prevent losses of nitrogen, it is possible by 
careful observation of the laws that are involved to reduce these 
losses to’ a minimum, and make the farming constructive rather 
than destructive in character. 

MR. RODGERS (in the Chair): You have heard the paper. What 
action will you take on it? 

On motion, the paper was received and placed on file. 

MR. STOUT: I think if we always add just a little bit more in the 
way of vegetable matter to the soil of our farms than we take off 
in the crops, that there will be very little deterioration in their pro- 
ductive qualities. 

MR. BLYHOLDER: I want to state in behalf of the committee 
who were appointed to wait upon the Governor—we told you that we 
thought we would have him here to-day—we have learned that he 
will not arrive in the city until about the noon-hour to-day. That is 
the reason we have not had any further report to make. 

The CHAIR: We will now listen to the report of the Geologist, 
Col. H. C. Demming: 

Col. Demming read his report as follows: 

REPORT OF THE GEOLOGIST. 

By CoL. HENRY C. DEMMING, Geologist, Harrisburg, Pa. 

It is difficult to keep pace with the advances and the technicality 
of Geology. In our State a very careful topographical survey is be- 
ing made, to be followed with a much more detailed geological sur- 
vey than the first or second, and all with the co-operation and finan- 
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cial aid of the United States Geological Survey. While this work 
is going on, something is being done by the Geologists of this Board, 
one of whom has, during the past ten years, been serving as the 
Geologist and Miner alogist of the Commonwe alth. The service has 
been principally what is known as economic—giving a practical or 
commercial turn to geological subjects. 

BUILDING STONE. 

Part of the time during the past year has been devoted to build- 
ing stone, large deposits of best quality being found here and there 
in almost every county. Take, for instance, the first county, alpha- 
betically, Adams. 

In Butler township, within fourteen miles of Gettysburg, and 
less than two miles from a railroad, were found two of the most 
beautiful as well as durable granitic rocks that have been discovered 
in America. The deposits are massive, and can not. be quarried 
out with a thousand men ina century. The lighter-colored, reddish 
rock, with greenish prisms scattered through it, is a hornblende 
granite. On analysis it was found to contain the following con- 
stituents: 

Sica (SOs) cer yicly ees cues eee 77.60 per cent. 
Oxide of Alumina, (A1,O,,) ......... 13.05 per cent. 
Oxaidexot trons. (GMe: Oni eon ee ee 4.95 per cent. 
Thame? (Casi iin. eaeae tens oeernae oaiee 1.90 per cent. 
Magnesia, (MgO,) ..... S cusveus ruse, Exeneas 0.848 per cent. 
Manganese, (Min) ite siete teers cm iae 0.506 per cent. 
Sulphur, (OS) eG wccciettin ewer coe tate 0.260 per cent. 
LOSS ON! TENTION a0, Gah eer ote 0.52 percent. 

99.634 per cent. 

Its specific gravity was ascertained to be 2.63. 
Some of the iron particles were magnetic. 
In the rock no pyrite, marcasite or pyrrhotite was found. 
No mica was discovered. 
The hardness of the rock was determined as 53 to 6, or the usual 

hardness of first-grade granite, 
The samples herewith submitted show that the stone can be very 

highly polished. 
This granite has been named “Pennypackerite,” in honor of the 

Chief Executive of our Commonwealth. 
The constituents of the darker rock are nearly the same though 

in somewhat different proportions. It is technically an augite 
syenite, with a small amount of quartz. This stone will be known 
to science as “Critchfieldite,” in honor of our Honorable Secretary 
of Agriculture. 

As a building stone, for exterior or interior work, there is proba- 
bly no superior anywhere; and there is a peculiar beauty and attrac- 
tiveness about it that will lead to a great demand fer it for many 
purposes. In the second Geological Survey report of the State, 
this rock was noted on the map as “trap.” The samples exhibited 
herewith show the rock in all forms of dress by the granite cutter, 
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and one piece sets forth the stone as it was originally exposed— 
truly very unattractive. 

DEEPEST WELL IN AMERICA. 

Your attention is now called to the draft of the deepest hole 
drilled by man in America—and there is only one other deeper arti- 
fically-made hole in the world, that is Schladebach, Prussia. This 
deepest well in the United States is near West Elizabeth, Allegheny 
county, and was sunk by the Forrest Oil Company, under the 
management of the Standard Oil Company, in 1898. The draft gives 
both geological and record sections. My object in producing it is 
to show the limestone beds at a depth of over a mile, and the tem- 
perature of water in the well at various depths. You will observe 
that at 5,180 feet they encountered a mass of limestone 50 feet 
thick; then alternate beds of slate and limestone, and then a bed 
of limestone five feet thick at a total depth of 5,445 feet, with slate 
and shells 36 feet below that; or at 5,475 feet below the surface of 
the earth, unmistakable evidences of former animal life. 

The temperatures taken at the various depths are intensely interest- 
ing: At 520 feet, 57 degrees Fahrenheit; at 2,250 feet, 64 degrees; 
at 2,340 feet, 78 degrees; at 5,000 feet, 120 degrees; at 5,385 feet, 127 
degrees; and, at the bottom of the hole, 5,575 feet, a little over 130 
degrees. At the rate of heat progression from 5,000 feet to 5,575 
feet, 10 degrees, or one degree increase in every 574 feet, boiling 
water or steam would be reached long before a depth of 10,000 feet. 
This notable increase of temperature with depth has been recorded 
in connection with a number of deep wells in Western Pennsylvania 
and West Virginia, and also in the Tamarach mining shaft in North- 
ern Michigan, now down about 5,200 feet, with a probability of go- 
ing to 6,000 feet, if the water and air do not become too hot to be 
borne by the miners, notwithstanding cold air being forced down, 
and ice-cold water poured over them every few minutes. In the 
great railroad tunnel now being built through the Alps, of a less 
vertical depth than 6,000 feet, water so hot has been struck that 
one end of the tunnel, sloping inward, had to be abandoned, and in 
the other end the men can now work only one hour a day on account 
of the intense heat. 

Having called special attention to this feature of the proved inter- 
ior heat of the earth, I wish to state that the heat is not invariably 
the same at given depths. The effect on the surface of the earth 
of these changes of temperature underneath should be most care- 
fully studied, as it may have something to do with changes of tem- 
perature at the surface; and thus with the sudden meteorological 
changes that our National Weather Bureau so frequently fails to 
foretell. This world was made for man, not man for the world; 
and we are to solve the mysteries of its great depths as well as its 
surface and that which is above us. 

ARTESIAN WELLS. - 

Last year there was some discussion on the purity of water in 
deep wells, and an allusion to artesian wells. Our school-books and 
most of our standard works tell us that water flows from the 
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mouths of artesian wells because the source of the water is at a 
higher altitude. This is not always so. Sometimes water has 
been stored in great reservoirs, somewhat similar to petroleum or 
natural gas. Where the water area is very large, and the overhead 
or ceiling rock is also of great length and breadth, and the enormous 
pressure from above has led the overhead rock to press down upon 
the water, as surely as that water is reached by a drill-hole, just 
as surely will there be a flow of water from its mouth until that 
pressure is relieved. Many of the flowing wells that we have, can 
have the continual flowing accounted for in no other way. 

GLACIAL ACTION. 

Perhaps no state has more evidence of a one-time glacial action 
than Pennsylvania, and this accounts for boulders in fields and other 
places made up of constituents found nowhere else in the vicinity. 
Some of these were carried to our State ages ago on floating ice, and 
deposited as the ice melted. I have noticed evidences of glacial 
action as far south as Albemarle county, Virginia, or near the cen- 
tre of that state. To glacial action is due some of the marked 
changes in soil, sometimes in a single field; though, as a rule, the 
changes are due to the decomposed rock beneath, or, it may be, of 
the hills nearby. 

VOLCANIC ACTION. 

During the past two years, much has been discovered in Mifflin 
and Bedford counties to lead to the belief that at one time there 
was volcanic action in that part of the State. About one mile 
north of Saxton, Bedford county, along the Raystown Branch, there 
are two small craters apparently of volcanic origin; while four miles 
west of McVeytown, Mifflin county, there are large deposits of rich 
brownish, breccia-like rock, seemingly also of volcanic genesis. The 
samples exhibited herewith are certainly interesting, mottled with 
such a contrast of yellow, whitish and brownish angular pebbles 
as are seldom, if ever, found anywhere. 

CONCLUSION. 

While some of the geological features of this report may seem to 
bear somewhat remotely on the subject of agriculture, I think, 
upon close investigation, that they will be found to have more to 
do with the welfare of the farmer than might appear from only 
casual thought. The first paragraph on building stone may cause 
him to investigate to see if he has not something on his own farm 
quite as good, if not better; and the other subjects may lead to an 
investigation at home which may throw still more light on the com- 
plicated geological make-up of the rocks and soils of our State. 

The CHAIR: You have heard this paper read. What action shall 
we take on it? 

MR. BLYHOLDER: I move that the paper be received and filed. 

The motion being seconded, it was agreed to. 

On motion, the meeting adjourned to 1.30 P. M. 
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Wednesday Afternoon, January 25, 1905. 

Meeting was called to order by Vice President Hutchison. 

MR. RODGERS: Mr. Chairman, I have attended quite a number 
of meetings where the standing committees have not made written 
reports. They have made verbal reports. I therefore wish to offer 
the following resolution: 

Resolved, That hereafter all annual reports of specialists of the 
Board and chairman of standing committees shall be in writing and 
shall not occupy more than 15 minutes in reading. 

The resolution was adopted. 

The CHAIR: I see present, Worthy Master Hill of the Pennsy}- 
vania State Grange, and if there isn’t any business just now, I 
would call on him to say a word on some subject that may come 
to his mind. 

MR. HILL: Mr. Chairman, Members of the State Board of Agri- 
culture: I am very glad to meet at this time the members of the 
State Board, because we are working, in a great many respects, 
along lines that are parallel and are similar. At the present 
session of the Legislature, a number of bills will be presented 
of. more or less interest to all of us, on which we ought to be 

united. It occurs to me that the sentiment in our State now 
affecting agricultural interests is certainly in good shape, and if we 
manifest to the members of the Legislature an earnest and united 
desire for the accomplishment of some specific legislation, it can 
probably be secured at this session of the Legislature. 

As a representative of the Grange, I want to state to you that 
our organization is especially interested in legislation to give the 
trolley companies a right to carry freight in this State. There are 
only one or two states in the Union in which that right is denied, 
and it seems to me that there is no excuse for our not having it. 
There will be a bill introduced to give trolley companies the right 
of eminent domain. J am disposed to think that most of our farmers 
are disinclined to give trolley companies this right, which would 
permit them to take land for their tracks whenever they are disposed, 
and even to use the public highways for their particular benefit. I 
think the highways of our State should be reserved for the use of 
the traveling public generally, and not be monopolized by private 
corporations. 

Then we are interested in enlarging our educational facilities in 
Pennsylvania. It is true that we have quite a liberal appropria- 
tion now, some eleven millions of dollars, although that has been 
diverted to some extent, as Normal schools and township high 
schools are being maintained from it. This is not anywhere nearly 
sufficient to meet the needs of these worthy institutions; I say in- 
stitutions advisedly, because farmers ought to have the privilege 
and the right to have the higher educational advantages at their 
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own homes; therefore, I think we should have larger appropriations 
to meet the needs of our township schools. 

Then there is another matter in which we are interested, and that 
is public road improvement in the State. The road law passed two 
years ago does not seem to be very beneficial; in some parts of the 
State not at all beneficial. The conditions are such that some coun- 
ties are getting no benefit from it, and others are getting some bene- 
fit. This road-building proposition is a great big proposition, and 
it is a hard proposition to handle, but I think that we can get to- 
gether and work out something that will be more satisfactory than 
cur present condition under the provisions of the road law now ex- 
isting. I am sure Commissioner Hunter will help us to that end. 
In conference with him we have found him to be very fair and 
anxious to support legislation that will secure the best results. 

I want to congratulate our people and the members of the Board 
of Agriculture for the interest they have displayed in agricultural 
work. 

The CHAIR: It should not be surprising that a good feeling 
exists between the agricultural organizations of Pennsylvania. It 
does us all good to hear the kind words of cheer that Brother Hill 
has given. 

If we only had the means to maintain a Legislative Committee 
here at the capital during the session of the Legislature, it would 
be a great thing; then we could keep in touch with legislation all 
the while. We come here and pass our resolutions, and appoint a 
Legislative Committee, and then we disperse, and that is the last 
of our work until we meet again. Now, if we had some way to main- 
tain this committee here and had the means to sustain them, and 
they could consult with their friends on these subjects, it would be 
a very great influence for good for the farmers of Pennsylvania; but 
we have no means to provide for this committee, and it is a great 
misfortune that we have not, because when the farmers come up to 
the Legislature, as other interests do, with their committees, and 
make their requests, they will be listened to. If we had a good ap- 
propriation to maintain such a committee—a good strong commit- 
tee to look after these things that we talk on and decide on—it 
would be greatly to our benefit. 

PROF. SURFACE: I should like to take the time to show the 
contents of that owl’s stomach that I had here in the room last 
night. It is, as I predicted last night, a mouse. There may be 
persons who are interested in it, and I will pass it around. 

The CHAIR: Next thing on the program is the report of the Com- 
mittee on Floriculture, by Edwin Lonsdale. 

The Secretary stated that Mr. Lonsdale was not present but that 
he had the report. ° 

MR. BLYHOLDER: I move that the report be received and placed 
on file. 

The motion being seconded, it was agreed to. 

The Report of the Committee on Floriculture is as follows: 
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REPORT OF THE COMMITTEE ON FLORICULTURE. 

By EpWiN LONSDALE, Chairman. 

Mr. Chairman and Members of the Pennsylvania Board of Agricul- 
ture—Gentlemen: It is my pleasant duty to report to you that flori- 
culture in all its branches is in a very satisfactory condition. The 
demand for what are known as hardy herbaceous plants is still on 
the increase, so much so that, notwithstanding the fact that the 
area devoted to the propagation and growing of this interesting 
class of hardy plants has been largely increased, the supply has, in 
many instances, not been equal to the demand. 
Among hardy roses, the climbing Crimson Rambler is still in the 

lead. Its crimson blossoms in the latter part of May and in early 
June brighten many a home from one end of this country to the 
other. It is perhaps the most universally popular rose in the whole 
list. In addition to its being quite hardy in all parts of America, it 
also lends itself to forcing purposes, so that it may be had in 
bloom for Easter, as it is one of the most popular flowering plants 
for that floral festival. And now we have a very welcome addition 
to this class of hardy rose, namely, what is designated the dwarf 
or baby ever-blooming Crimson Rambler, a French rose, known as 
Madame Norbert Levavasseur. Plants of this new variety that I 
have had under my care have given most satisfactory results. Small 
plants were received in August last, which soon commenced to 
grow with vigor and flower in profusion. On October 238d, every 
bloom and bud was removed, and the first week in December it was 
again in full bloom, and it has been in bioom ever since (this treat- 
ment was under glass, of course), showing that it may be had in 
full bloom for Christmas—something unusual to have flowering 
plants of roses in bloom at that season of the year. It is also quite 
hardy, living out doors all winter with little or no protection. 

Another rose of a different type to the last named is Killarney, 
an Irish-raised rose. This was sent out some years ago as a forcing 
rose for cut flowers in winter, but was discarded by some florists, 
myself among the number, because it lacked what is technically 
known as substance, that is to say, the petals seemed flimsy. It is 
ideal in the shape of the bud, being long and pointed, and it is a 
pleasing shade of pink in color. While, as stated above, it was dis- 
carded by some florists, it was held on to by others, and is now quite 
popular in some cities for winter, showing that we must not be too 
hasty in discarding novelties. But it is as a hardy outdoor rose 
that it is making its mark, as it is pronounced by some leading 
amateur rose growers in Eastern Pennsylvania to be the best out- 
door rose extant, at least for the vicinity of Philadelphia. It some- 
times happens that a new plant that is disappointing when first 
tried turns out to be of exceptional merit later on. 

It is reported there were more flowering bulbs, as tulips and hya- 

30—T—1904 



466 ANNUAL REPORT, OF THE Off. Doe. 

cinths, planted last autumn for flowering next spring than ever 
before. . 
A new red rose is creating favorable comment among growers 

of roses for cut flowers in winter. It is named Richmond. It is an 
American seedling and is named for the city of Indiana where it 
was raised. Already orders for it have been booked numbering fifty 
thousand; the prices for which will average possibly $250 per thou- 
sand. 

The improvements among carnations for winter-blooming are 
still going on. A pink variety, known as Financee, is a production 
of Indiana but has been purchased by a firm of Illinois specialists, 
and is to be disemminated the coming spring. A scarlet variety 
from New York state is named after a Philadelphia florist—Robert 
Craig—and another in the same line of color, but distinct from it, 
also from the same state (New York), is called Victory. 

The scarlet color is very popular at Christmas time, either as cut 
flowers or plants in bloom at that season. Also plants with red 
berries, as Ardesia Crenulata. The English holly bushes in berry 
are imported in limited quantity. Plants that have been trained 
and grown especially for said purpose only are sent over. Some- 
times the bushes arrive in excellent condition, but at other times 
they do not. The trouble seems to be that they do not like the close 
confinement in the hold of the ship, and frequently lose their leaves 
as a consequence. This species of holly has a deeper, richer green 
than does the native American variety, and is to be preferred on 
that account. It is sometimes found flourishing in this country, 
but generally speaking, it does not do well. The north side of a 
hill in states south of us where the winters are not quite so rigid 
as we are liable to have them is where I firmly believe it would 
prove to be a very profitable investment. It is possible there are 
some north hillsides in Pennsylvania that would do for the purpose. 
Experiments in a small way could be made without much expense, 
and in view of the possible profits, it is worth while making an effort 
to acclimate this very valuable evergreen. It is used in England 
quite largely as a hedge-plant and is kept closely clipped as are 
some evergreens in America. An English writer thus describes 
it: “First and foremost is our English Holly (Ilex Auguifolium) al- 
ways beautiful from the little seedling to the tall pyramidal tree, and 
beautiful from the little seedling to the tall pyramidal tree, and 
what a possession is a long holly screen! impervious to the eyes of 
the envious, the entrance of the schoolboy or the tramp, everywhere 
presenting among its scarlet berries the sharp points of its prickly 
leaves, like the bayonets of a regiment glistening in the sun.” This 
may not appear to belong to floriculture, but it does, as there are 
hundreds of thousands of dollars’ worth of the native holly (Ilex 
Opaco) handled by florists in all the cities of America. The holly 
now under consideration is found growing wild in many states in 
the Union. The Philadelphia market is, speaking generally, sup- 
plied from Southern New Jersey, Delaware and Maryland. 

In conclusion, let me say that the standard among flowers and 
plants and everything embraced under the head of floriculture is be- 
coming higher each year, and the buyers more critical, and it be- 
hooves all those belonging to the craft to fully realize the same as 
s00n as possible. 
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The CHAIR: The next thing in order is the report of the Commit- 
tee on Forestry, by Dr. J. T. Rothrock, Chairman. 

The SECRETARY: That report is in my hands also. Dr. Roth- 
rock will not be here. 

On motion, the report was received and placed on file. 

The report is as follows: 

REPORT OF THE COMMITTEE ON FORESTRY. 

By DR. J. T. ROTHROCK, Chairman. 

In the first week of the new year 1905, there was convened in 
Washington one of the most notable gatherings ever held in that 
city. It comprised, on the one hand, the practical business men of 
the entire United States, representing railroads, lumbering and the 
pulp wood industries, to say nothing of live stock interests, includ- 
ing horses, cattle and sheep. ‘There were present also on the other 
hand those who, ten years ago, would have been recognized as mere 
forestry agitators; who were regarded then as men without defi- 
nite ideas as to what was desired or how to attain it even if they 
had known. In all there were about 1,000 delegates. The Presi- - 
dent himself endorsed the call for the meeting and also made the 
leading address before the Forestry Congress in the National 
theatre at Washington. This Forestry Congress was notable, not 

_ only because of the number of representatives, but because the 
foresters on the one hand and the leading business interests on the 
other had come to recognize that neither alone was equal to the 
great task before it, of restoring the waste places of the country and 
maintaining a perpetual supply of timber for our national indus- 
tries. 

This meeting is alluded to merely to show that forestry has passed 
beyond the domain of theory or doubt and reached a recognized 
place as one of the most important movements of this period. It is 
particularly gratifying to note that, after the years of tribulation 
and labor which the advocates of forestry in this State have had, 
Pennsylvania was, in that distinguished meeting in Washington, 
accorded the leading place in the roll of states for the work already 
accomplished. 

This seems to be a proper place to state, that after twenty years 
of agitation, the State of Pennsylvania has now attained every pur- 
pose that it had in view when the agitation commenced. It is rarely 
indeed that anything which amounts to a revolution in our thought 
upon a particular branch attains the object for which the movement 
was started within the life-time of the generation which began the 
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agitation. It certainly was not so with the anti-slavery movement 
nor the temperance crusades, nor with other crusades to whch we 
might well allude in this connection. The forestry movement, 
therefore, in the rapidity of the strides which it has made, stands 
alone in this State. 

With the lands already acquired and those whose acquisition is 
practically assured, the Commonwealth may be said to be in pos- 
session of 700,000 acres of land upon which to develop its forestry 
system. From this on, the efforts of the Forestry Department will 
be directed to actual work in the care of the land already obtained 
and that which may in future be obtained. 

The Forestry School started two years ago has been quite as suc- 
cessful as any new institution, working upon new methods, could 
be expected to be; that it was needed, there can be no doubt. It 
is equally certain that it will accomplish the object for which it 
was started. There are now twenty pupils in attendance and many 
applicants were rejected. The distinguishing feature of this in- 
stitution from all of the forestry institutions, except Biltmore and 
Berea, is that our pupils here conjoin actual labor with theiz studies, 
and we might just as weil say, parenthetically, that it is actual 
labor. 

The State Sanatorium, for the cure of indigent consumptives, has 
earned for itself a recognized place, not only in this State but in 
almost every state of the Union. It would have been a narrow 
policy indeed which would have prevented the use of the reservation 
for this purpose. Every acre of this ground belongs to the people 
of the Commonwealth, purchased with their money and held in trust 
for their uses and benefits. We would have no right to allow the 
plea, which has already been made, that the work of a sanatorium 
is foreign to the work of forestry, and we tender our respectful sym- 
pathy to those advocates of forestry who see no other use for a 
forest reservation than a mere growth or restoration of timber. In 
all, about eighty patients have been treated, and out of this number 
over 60 per cent. may be considered as actually restored to health, 
or so far on the road that ultimate recovery seems assured. 

It has been the policy of the Forestry Department to proceed no 
more rapidly in forest restoration, or care, than public sentiment 
demanded. We wish to avoid all appearance of an unwarranted ex- 
penditure of public funds. The time seems, however, to have ar- 

rived in which the land acquired must be cared for; that is to say, 
protected against trespass in the way of removal of timber ana de- 
struction by forest fires. This can only be accomplished by having 
a larger number of wardens than are at present employed. I be- 
lieve it would be perfectly safe to say that there should be one war- 
den for every 5,000 acres of forest land. This forestry movement 
in Pennsylvania is a business proposition. The State has come into 
the care of its timber from motives of economy and it sheuld be 
managed as any other business proposition is, that is, with a view 
to the largest returns of the best timber in the shortest possible 
time. If the land is not worth protecting, it was not worth pur 
chasing, and no pennywise parsimony of the present can be justi- 
fied in the light of future wants. There should be hundreds of thou- 
sands of young trees, not to say millions, placed in the ground every 



No. 7. DEPARTMENT OF AGRICULTURE. 469 

year, and they should be cared for. The State forest nurseries 
should furnish gratuitously to the agricultural community a limited 
number of forest trees whenever proper guarantee is given that 
they will be cared for, as no nursery could be expected to ex- 
pend its labor, send out its trees, and have them neglected. The 
agricultural interests of the community, which have so often de- 
manded that the State furnish them forest trees gratuitously, 
should bear in lively remembrance that they would have a duty to 
perform after receiving those trees. 

Forest fires which have hitherto proved so destructive, have never 
been under so good control in this State as during the past season. 
We, no doubt, shall have in this Commonwealth, our patience still 
severely tried by their annual occurrence, but after all the fault 
lies mostly with the citizens themselves. No law can be made self- 
operative; the best that any law can do is to give protection when 
it is applied by those interested. The Legislature has placed at the 
command of the citizens of every county in this Commonwealth, 
abundant means to protect their forest holdings, if they will enforce 
them. The law which makes it the duty of constables to summen a 
posse and fight forest fires has been pronounced constitutional by 
careful and judicious judges in this Commonwealth, and it is the 
duty of the county commissioners to pay those who give their labor 
to protect our lands. The statement that the price paid for fighting 
forest fires is an inducement to create them is too puerile to merit 
attention. There is no harder way that I know of for a man to at- 
tempt to earn 12 cents an hour than by fighting a forest fire, and it is 
noteworthy that those who have made the statement, that this 
law was an inducement for the creation of forest fires, hae never 
been abie to furnish a single instance to justify their assertion. In 
my judgment, what is needed more than anything else is simply a 
rigid application of the remedy which is in the hands of every citizen. 
It is encouraging to note, however, that public sentiment never was 
so crystallized in this State against those who start forest fires as 
at present, and this may be regarded as a reasonable guarentee that 
fires in the future, probably, will be fewer in number and less severe 
than those of the past have been under other conditions. 

It is worthy to note here, that forestry does not necessarily pre- 
clude the use of growing timber, in fact, it is for the growth of tim- 
ber that forestry exists and for the legitimate use of it, when 
mature, or when it can be marketed to best advantage without injury 
to the remainder of the crop. It should also be stated that in 
almost every young forest having a stand of average thickness, 
there are many trees which have been properly designated as “sup- 
pressed trees.” That is, owing to a disadvantage of position, or 
to inherent weakness or to lack of adaptation to the situation, others 
of different kinds, or even of the same kind may have towered above 
them. In general, it may be said that these trees are the least 
promising of the forest, at least, when the forest is mainly of one 
kind of tree. Under such conditions, it is usually of advantage to 
the remaining growth to remove those suppressed trees when they 
stand in the way of the growth of the other trees. Hence then, at 
every stage in the growth of a forest there are certain trees which 
can be removed, as a rule, with advantage to the remaining trees. 
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This you might speak of under the name of improvement cutting. 
A certain amount of work of.this kind has already been done in the 
forestry reservation of the State and more probably will be done 
Considerable quantities of pulp wood and fuel have already been 
sold from the reservation, not only without detriment to the reser- 
vation, but as an improvement to it. There are thousands of acres 
in this State now owned by the Commonwealth which should be ju- 
diciously thinned out, and by this I do not mean that the ordinary 
lumberman or wood-chopper should be allowed to go in and swing 
his axe with the freedom that he has hitherto exercised in other 
cuttings No State reservation should at any time be thinned out 
except under the care of a trained forester. Upon this point I can- 
not be too emphatic. It were better far that every tree should be 
allowed to stand than that an untrained man should go in under 
the plea of an improvement cutting to mar or ruin the entire crop 
of trees. 

For several years you have honored me by making me the chair- 
man of your Committee on Forestry. For the past year I have en- 
deavored to avoid all public appointments of any kind whatsoever. 
Increasing age and pressure of my own personal business demands 

~ now that I ask you to accept my resignation as chairman of your 
committee of forestry and to appoint some one in my place. I beg, 
however, to thank the State Board of Agriculture for the number- 
less acts of kindness and appreciation which I have received at their 
hands. 

With every wish for your personal and official prosperity, I am, 
gentlemen, with great respect, your most obedient servant. 

The SECRETARY: I want to call your attention to one item in 
the report of Dr. Rothrock. He closes his report with the request 
that he shall not be continued in that position as the Chairman of 
the Committee on Forestry. This perhaps had better be attended 
to by the Executive Committee. 

The CHAIR: The next thing on the program is the report of the 
Committee on Cereals and Cereal Crops, A. T. Holman, Chairman. - 

Mr. Holman read his report as follows: 

REPORT OF THE COMMITTEE ON CEREALS AND CEREAL 
CROPS. 

By A. T. HOLMAN. Chairman. 

Before commencing the report of our cereal crops of this State, 
I think it would be appropriate to give a short sketch of what has 
been done in agriculture in a general way. 
When the record of the year just closing is made up and account 

is taken of all that 1904 has given to the world in the way of in- 
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vention and discovery, it is doubtful, if in any other branch of in- 
dustry, greater advance will be found to have been made than in 
agriculture. True, what has been done does not wear that aspect of 
the sensational, as for instance attaches to Marconi’s brilliant 
achievement in wireless telegraphy, yet even of larger moment of 
the world have been some of the advance steps taken in agriculture. 
We are told, “still waters run deep.” Agriculture lies deep at 

the foundation of things that relate to the material life of the world 
and its vast processes go forward like the movements of the heaven- 
ly constellations in silence. But when the account is taken, when 
we reckon up what all we have witnessed means, it is found difficult 
to express in words or figures what the changes brought about 
actually represents in the life and welfare of the world. 

Consider how short a time it has been since the thought of the 
scientific world was turned to agriculture at all. Count your fingers” 
and you will have fingers enough to express the number of years 
since sufficient numbers of trained instructors could be had to man 
the agricultural colleges of the country. 
We have not yet attained to perfection; but what has been done 

in that short time is a promise of a future roseate and full of cheer 
to the men and women who love the soil and find their greatest 
pleasure in remaining close to it. 

The possibilities of an acre are as yet unknown. Allow me to 
quote a few of Secretary Wilson’s figures for the year of 1904. 
Abundant prosperity has been enjoyed by the American agriculturist 
during the year of 1904. It is true a few exceptions may be noted to 
this general condition, but these exceptions are few in number and 
trifling in importance. 

The corn growers have had good crops and fair to large prices. 
The cotton growers who sold early realized handsomely. The cattle 
growers have not had their full share of prosperity. They are not 
getting fair prices when we compare what they obtain for the cattle 
with the cost of meats to the consumer. There is something radi- 
cally wrong somewhere and a readjustment is due. 

Nineteen hundred and four has been a greater financial success to 
the farmers than 1903. One conspicuous item that has contributed 
to this abundant prosperity is the corn crop. Nearly reaching the 
high-water mark of 1902, the corn crop closely approached two and 
one half billion bushels, and with the high prices of this year this 
crop alone has a value to the farmers far exceeding $1,000,000,000. 

The cotton crop ranks second in point of value to the farmer, 

realizing $750,000,000. Wheat and hay fought for third place; the - 
two crops reached nearly as much as the corn crop. Potatoes and 
barley reached their highest production in 1904. 

The oat crop was never so large by 60,000,000 bushels except in 
1902. More rice was produced than in any previous year, by ap- 
proximating 300,000,000 pounds. This list could be continued to 
emphasize the prosperity of 1904, but will now confine myself to 
the report of this State as I understand them from points gathered 
from observation, correspondence, paper reports, ete. 

The season has been rather a varied one for the cereal crops of 
Pennsylvania. The weather at the time of seeding wheat in the 
fall of 1903 was very unfavorable in many sections. It being ex- 
cessively wet and much of the seeding was retarded until October, 
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wheat did not make as rank a growth as is required for the severe 
winter we had. Much of the ground not being covered and fields 
exposed to the north suffered severely; but about the middle of 
April the season of fine growing weather opened and in fact con- 
tinued so until almost harvest, which gave the plants that remained 
a good start and it was surprising how the wheat fields recuperated, 
but, as a rule, was too thin on the ground to make a large yield; but 
we in our vicinity have had a fair crop of the best developed berry 
we have had for some years. Our highest yield was 30 bushels per 
acre, and the best average yield was 24. 
Some counties of the State, were less fortunate than we, Ches- 

ter county being reported to have a light crop of inferior quality. 
The average crop report of the State is a fraction less than 13 
bushels per acre. ‘The ten-vear average brings it a fraction over 
13 bushels per acre. If reports be true the farmers of the State 
do not have much to complain of. Considering that we do not have 
a great wheat growing state on the average and the price advancing 
about 30 cents per bushel, we should not ‘complain. 

Rye is a much neglected crop in this State; in fact more so than 
it should be, from the fact that it can be grown successful on soil 
where wheat is doubtful and is usually a good yielder when not 
sown early. Threshers report late sown rye well-filled. I think the 
growing of rye should be encouraged by the farmers of Pennsylva- 
nia from the fact that the grain is such a valuable feed and it grows 
more straw to convert into manure; or if you can afford to sell it, 
you can realize $20.00 per ton in the cities when properly delivered. 

The oat crop has been a large one in Pennsylvania. We appear to 
have had an ideal season, it being cool and moist with cool weather 
at the ripening period. Threshers report very good average. The 
highest average [ have any knowledge of is 82 bushels per acre, with 
60 bushels reported on rather poor soil. Oats appears to be very 
much of a weather crop. If weather conditions favor them they 
are usually a good yielder and when weather conditions are un- 
favorable, it does not appear that condition or preparation of soil 
will be of much benefit. Our crops for the last few years has been 
from 16 to 80 bushels per acre, which is very discouraging. But it 
suits many of us so well in our rotation from corn to wheat that 
we take our chances on a crop. 

Corn. The season for corn has been a very favorable one as far 
as moisture was concerned, the planting season being favorable, 
but the seed was the most treacherous for many years, due to the 
very early freeze in the fall of 1903, before the corn was dry enough in 
the cob, the germ being injured by excessive moisture in the cob 
at the time of the early freeze about November 5. Seed that had 
not been cured by means of artificial heat, was treacherous, some 
having vitality sufficient to start the roots but not sufficient to 
start the plant. Others failed to start either. In fact all seed was 
so treacherous that anything like a fair stand was the exception and 
not the rule. 

The frest of September 22 and 23, injured the corn to a certain 
extent especially the late or replanted corn, which was frozen be- 
fore maturity. The corn tields after frosts presented a pitiful sight 
and caused quite an amount of chaffy corn. Farmers should always 
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take good care of seed. While it is quite a task to do so, there was 
more money lost in the past year by not giving the best care to it 
than for many years. 

Buckwkeat is not grown very extensive in this State, though it 
is a very profitable crop on poor, light gravel soil, and some report 
more than 50 bushels per acre this season and of good quality, hav- 
ing had very favorable weather to harvest the crop. This is also 
a crop that could be grown profitable on many farms, on poor bluffs 
and out-of-way places, it being a great crop to exterminate noxious 
weeds, etc., and leaves the soil in a nice mellow condition to be 
sown in small grain and return to grass. 

The outlook of the growing wheat crop in our section is only fair. 
The quite early seeding made good growth, but the medium and 
late sowing made but small top growth due to the weather being 
too dry. But the roots may have been benefited at the expense of 
the top and it having had slight covering of snow it may do better 
than we think at this time. 

The average crops of the past season have been fair and prices 
above normal. The farmers have but little to complain of. 

I might add that we had a good crop of clover seed in our section 
and which brought a fair price. 

The CHAIR: You have heard the report. What disposition will 
you make of it? 

MR. McCLELLAN: I move you that it be received and filed. 

The motion being seconded, it was agreed to. 

The SECRETARY: I have just noticed that our Ex-Secretary 
Hamilton is present. I know that all present would be glad to hear 
from him. 

The CHAIR: We will be glad to give Prof. Hamilton a short time. 

ADDRESS. 

By PROF. JOHN HAMILTON, Farmers’ Institute Specialist, Washington, D. UC. 

Gentlemen of the State Board of Agriculture: I was on my way 
from the Northwest down to Washington, and knowing that the 
State Board of Agriculture was holding its session at this time, I 
could not resist the temptation to stop off only for a day to see and 
greet the old friends who gather here in this annual meeting. I 
have just come from a meeting in Fargo, North Dakota. The agri- 
cultural people of that section are interested in their business; in- 
deed, I think there has never been a time in the history of this 
country when so many people are interested in agriculture, not agri- 
cultural people, but people in the cities, professional men, bankers, 
lawyers, physicians, business men, as well. There has come within 
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the last ten years, all over the United States, a revival of agricultural 
interest, and whether you go to Texas or to North Dakota, go to the 
east or to the far west, you find the same feeling of interest every- 
where. People, the best people, in all of the States, without respect 
to their profession, are beginning to seriously consider what can be 
done to advance the interests of agriculture. 

The meeting that I attended at Fargo, had, one evening by actual 
count, nine hundred people in the room, and perhaps seven hundred 
of these were farmers who had come down from the Red River Val- 
ley, up from South Dakota, and over the river from Minnesota. They 
stayed for several days, paying their hotel bills, attending the meet- 
ings, beginning in the morning at nine o’clock, running up until 
twelve, beginning at half-past one and continuing until half-past 
four, and then again at seven o’clock and going on as late as ten. So 
that even in the far north, you find agricultural people and others 
awake to this great interest. 

I believe, Mr. Chairman, that the farmers’ institutes have had as 
much to do with awakening this interest as any other influence that 
we have. Until recently the farmers were not reached by any agency 
except the agricultural papers, and many of them did not even take 
an agricultural paper, but within twenty years the institutes have 
come in and have taken out into the country districts information— 
scientific information—of a very efficient kind. The result has been 
that the farmers have come now to realize that there is a vast amount 
of valuable scientific information in existence which they need. There 
is also a knowledge of the fact that it is possible to take this scien- 
tific information and impart it to practical farmers who have very 
little if any scientific training, in a way that they can use it. These 
two facts have now come to be understood by the great body of 
agricultural people. The effect has been to make people feel that, in- 
stead of farming being a mere manual occupation, it is highly scien- 
tific, and everywhere among the more intelligent agricultural people, 
you find that they have settled down to this idea, that the whole 
of agriculture lies in education; in the kind of education that enables 
men to understand their business; the kind that we call agricultural 
education. Men are coming now to feel that if they are to be saved 
from the ills that beset agriculture, their hope lies in education, in 
their own better knowledge of their calling. In other words, it is 
just coming to be realized by agricultural people that the man who is 
to succeed in this business, must do precisely as men do who succeed 
in other business, they must acquaint themselves with the business; 
they must know their business. Fortunately a great deal has been 
discovered, and a great deal of material is at hand, which has been 
prepared by men who are thoroughly conversant with the agricul- 
tural conditions of the country, and who are at the same time scien- 
tific, who are adapting scientific truths to the needs of the everyday 
farmer. 

Pennsylvania is not behind in this work, although she is not at the 
front, I am sorry to say. I think she is going to be at the front very 
soon. We have just waked up in our State to this fact, that if we 
are to be classed with people in the front rank of the states of the 
Union in agriculture, we must do the same things that these other 
states are doing. We must foster agricultural education, and by that 
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1 mean, we must encourage everything that tends to distribute in- 
formation among the farmers that will be of value to them in their 
calling. 

I understand, Mr. Chairman, that some of our friends here are 
talking up a State Fair. That is one form and an important form of 
agricultural education. Some of our states are making a great dea] 
out of their State Fair. Pennsylvania should do as much in this di- 
rection as the best. There is our State College that needs help to 
make it most serviceable to the State, our State Department of Agri- 
culture needs the support, sympathy and help of all of our agricul- 
tural people, needs a lot of money to do its work, and needs addi- 
tional force of men properly equipped for work. So also the State 
Board, to which agriculture is perhaps indebted as much as to any 
other influence in our State, the old State Board is beginning to feel 
that they are still of use in the State of Pennsylvania, and are taking 
a hand in this great uplifting that is going on. It must be a gratifi- 
cation to the older men who are here, to see the fruitage that is 
coming from the efforts that they have been making for the last 
twenty-five years. 

To show how leading business men regard this revival of agricul- 
ture, in talking with a gentleman in this city who is a banker, said: 
“Up until a short time ago, electricity was the great thing in this 
country; the leading interest, and along those lines there was be- 
lieved to be the greatest development,” but he says now “agriculture 
is the greatest thing in this country, and agricultural education is the 
greatest thing in agriculture.” So that you can see how business 
men, bankers and professional men everywhere are coming to realize 
that the calling that we have adopted is the leading profession, and 
the country is needing more than all else competent agricultural 
teachers, and skilled agriculturists. 

I am very much pleased to meet with the old State Board and to 
renew this acquaintenance that has been so delightful through all 
these years. I hope that the near future will show to you the 
realization of the things that you have been working for during the 
years in which the Board has been organized, and that it will be a 
justification for the existence of the Board and a full reward for all 
the labor, money and effort which you have expended during the 
time you have existed as a Board in Pennsylvania. 

MR. BLYHOLDER (in the Chair): We certainly feel very thankful 
for the words of good cheer and encouragement from our Ex-Sec- 
retary. 

We shall now proceed according to our program and take up the 
next subject, “The Breeding of Cereals,” by Prof. Thomas F. Hunt, 
of Ithaca, N. Y. I have the pleasure, gentlemen, of introducing 
Prof. Hunt. 

While Prof. Hunt was arranging some charts to be used in his 
address, the Executive Committee reported as follows: 
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J. NEWTON GLOVER, 
NORRIS G. TEMPLE, 

Executive Committee. 

The CHAIR: You have heard the report. Will you receive and 
adopt it? 

{t was moved and seconded, that the report be adopted as read, 
which was agreed to. 

The CHAIR: We will now hear from Prof. Hunt. 
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PROF. HUNT: Mr. Chairman and Members of the Board of Agri- 
culture: It was my privilege and pleasure to be a resident of your 
State for one year, and Iam pleased to be back here again. 

Prof. Hunt then read his paper is follows: 

BREEDING CEREALS. 

By THOMAS F. HUNT, Professor of Agronomy, Cornell University, Ithaca, N. Y. 

The Improvement of Seed; A recent book opens with this phrase: 
“The whole business of agriculture is founded upon the soil.” The 
sentence is completed with the statement: “For the soil the farmer 
pays rent, and upon his skill in making use of its inherent qualities 
depends the return he gets for his crop.” Suppose the author of the 
book should plant wild crab apple trees upon the best land for the 
purpose in the world, would he market Baldwin apples? Would it 
not make a great difference in the return he would get from his land 
whether he offered the New York or London markets, crab apples, 
Northern Spy, King, or even Ben Davis? Would the difference 
inhere in the soil? At the Cornell Experiment Station last season, 
on similar soil we raised sugar beets containing 27.1 per cent. of dry 
matter, and yielding 12.75 tons per acre; mangels containing 10.4 
per cent. of dry matter and yielding as high as 43.75 tons per acre. 
The sugar beet grows almost entirely under ground, the long-shaped 
mangel wurzels are from one-half to one-third above greund, while 
in the globe mangel, from two-thirds to three-fifths of the root is 
above the ground. The long-shaped varieties of mangels are from 
three to four times as long as broad, and there are all sorts of 
graduations until we come to the globe mangel, which is spherical 
or nearly so. The color of the skin of these different forms of beets 
were white, pink, red, orange and purple. Yhere was almost as 
much variation in the color of the flesh. These are but a few of the 
most striking variations to be found in different varieties of mangel 
wurzels, and sugar beets, all of which have descended from the com- 
mon red garden beet. Similar illustrations are to be four i on every 
hand. The florist mixes one part of sand, one part of rotted manure, 
and three parts of rotted sod together, and in this mixture raises 
chrysanthemums of bewildering forms and colors. Why these dif- 
ferences? None of the differences herein noted were inherent in 
the soil. They inhered in the seed. Packed away in cells requiring 
a microscope to distinguish is the spark which causes a man to be 
black or white, Indian corn, yellow or white, the apple, sweet or sour. 

The Forces of Heredity: It is a well-known fact that the hand- 
writirg of a son at thirty-five may be in some cases almost identical 
with that of his father when te was thirty-five, notwithstanding 
the fact that when the child was in school the teacher labored, and 
may have succeeded, in teaching him the Spencerian hand. Did 
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you ever think what a combination of mental and physical qualities 
are concerned in writing? Reflect that these qualities were trans- 
mitted to the son all wrapped up in a cell so small as to require a 
micrescope-to see the cell. It may be doubted whether any one with 
the highest power of the microscope can be said to have seen the 
vital principle which is responsible for these manifestations. Since 
in plants, pedigrees and performance-records of ancestors—a thing 
much to be desired—have not been kept, special examples of the 
tremendous force of heredity is best found in the breeding of domes- 
tic animals. There is not, and there probably never has been, a 
running horse of consequence that does not trace back to Herod, 
Eclipse, and Matchem, which in turn trace back to Byerly Turk, 
Darley Arabian, and Godolphin Barb. Almost without exception, 
at the present day, standard-bred trotters with any speed trace 
either to Hamiltonian Ten or Membrino Chief, and a large propor- 
tion of the best trace to one son of Hamiltonian Ten. The best 
Percheron horses trace to Jean le Blanc, lineal descendant of Arabian 
Gallipolis; the French Coach to Young Rattler, descendant of the 
thoroughbred Matchem; the hackneys to Scott Shales (692); the 
Cleveland Bays to either Dart. (83), Barley Harvest (447), or the Hob 
Horse (316); Gaited Saddle Horses to Denmark; Clydesdales to 
Prince of Wales (673) and Darnley, both related. Says Wallace, a 
well known English writer: “It may be safely asserted that nearly 
all the celebrated Shorthorns which have become famous within 
the period of which there is any written history of the breed have 
been descended more or less directly from a few famous bulls, nota- 
bly Hubbock (calved about 1775) the Father of Shorthorns, and his 
much inbred descendants, Favourite (252) and Comet (155).” If this 
is true, the breeding of animals and of plants is not a lottery. Men 
reap what they sow, be it horses, cattle, corn, wheat, cheat or wild 
oats. 

The Character of Heredity : This seems almost magical; but is it? 
Or is the hereditary transmission of characters a simple life phenom- 
enon? Heredity has been defined as the overgrowth of the indi- 
vidual. Take a one-celled plant, a bacterium. Its mode of repro- 
duction is to divide in the middle. Then there are two. Which 
father? Whichson? Which mother? Which daughter? Which 
is to exercise parental control? Are you surprised that these twins 
were like the parent? What else could they be like? Why did this 
parent divide and become twins? Why not grow to the size of a 
football or even the earth? Because, as it grew its surface in- 
creased as the square of its dimensions, and its volume increased 
as the cube of its dimensions. Since it grew in volume faster than 
its feeding surface the time came when it could no longer support 
itself. This is remedied by becoming smaller. What difference 
between a one-celled plant and a corn plant, a horse or man. Sim- 
ply that in these higher organisms there is a division of labor simi- 
lar to that in the industrial world. Certain cells only are concerned 
in the reproductive processes while the majority of cells serve to 
protect them. These protecting cells grow old and die, but the re- 
productive cells of the higher organisms, like the one-celled organ- 
ism, rejuvenate or make young the individual, while the body returns 
to the earth from whence it came. “Dust thou art, and unto dust 
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shalt thou return.” There is nothing surprising, that the child 
should resemble its ancestors, that fast horses should product fast 
horses, or good wheat should produce good wheat. The surprise is, 
not that organisms reproduce themselves, but rather that they should 
ever vary as they so frequently do. 

Llorces Affecting Crop Production : The individual plant or a par- 
ticular crop is the result of two forces: First, heredity, and second, 
environment, by which is meant climate, soil, fertilizers, cultivation, 
and whatsoever tends to promote or prevent the plant or crop reach- 
ing the highest development of which its hereditary power is capable. 
Where there are several factors bringing about a given result, all 
of which are necessary, it is impossible to say which is the most im- 
portant. For example, it takes at least ten chemical elements to 
grow plants, any one being absent the plant will not grow. To 
raise a ton of hay requires about 1,000 pounds of carbon obtained 
from the atmosphere, probably less than 20 pounds of iron obtained 
from the soil. Can we say that carbon is more important than iron, 
when without the iron there can be no green plant? Since both 
seed and soil are neccessary for ordinary crops, who shall say that 
one is more important than the other. Certainly both should be the 
best possible obtainable. There is this distinction, however. The 
increased yield of the crop by modification of environment, although 
a necessary process to agriculture, can only be accomplished by an 
expense more or less considerable. Heredity, on the other hand, is 
a silent force which acts without expense. If a plant be discovered 
that would produce, because of the force of inheritance, one grain of 
maize more on each ear than at the present, it would be capable of 
increasing the maize crop of the United States 5,000,000 bushels, 
not next year alone, but for years to come. This is the significance 
of improved seed. I quote from that wizard of the Santa Clara Val- 
ley, Cal., who has perhaps, produced more striking plant forms than 
any other man living or dead. Many of these forms have been of 
considerable economic importance. One of his latest, the spineless 
cactus, has untold possibilities for the arid half of the United States. 

Says Luther Burbank, “The vast possibilities of plant breeding 
can hardly be estimated. It would not be difficult for one man to 
breed a new rye, wheat, barley, oats or rice which would produce 
one grain more to each head, or a corn which would produce an ex- 
tra kernel to each ear, another potato in each plant, or an apple, 
plum, orange, or nut to each tree. What would be the result? In 
five staples only in the United States alone the inexhaustible forces 
of nature would produce annually without effort and without cost: 

5,200,000 extra bushels of corn. 
15,000,000 extra bushels of wheat. 
20,000,000 extra bushels of oats. 
1,500,000 extra bushels of barley. 

21,000,000 extra bushels of potatoes. 

“But these vast possibilities are not alone for one year, or for 
our own time or race, but are beneficient legacies for every man, 
woman or child who shall ever inhabit the earth. And who can es- 
timate the elevating and refining influences and moral value of 
flowers with all their graceful forms and bewitching shades and 
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combinations for color and exquisitely varied perfumes? These 
silent influences are unconsciously felt even by those who do not ap- 
preciate them consciously, and thus with better and still better 
fruits, nuts, grains and flowers will the earth be transformed and 
man’s thoughts turned from the base, destructive forces into the 
nobler productive ones, which will lift him to higher planes of action 
towards that happy day when man shall offer his brother, not bul- 
lets and bayonets, but richer grains, better fruits and fairer flowers. 

“Cultivation and care may help plants to do better work tempor- 
arily, but by breeding plants may be brought into existence which 
will do better work always, in all places and for all time. Plants 
are to be produced which will perform their appointed work better, 
quicker, and with the utmost precision.” 

A company in Illinois has a tract of 27,000 acres upon which they 
propose, if possible, to so breed the standard varieties of corn as 
to give the greatest feeding value per acre. They propose to breed 
corn with varying per cents. of fat or protein as seems possible by 
the experiments of the Illinois Station. If a company had proposed 
to breed Holstein-Friesians whose milk would contain a higher per 
cent. of butter-fat it would not be considered remarkable, yet the 
definite breeding of farm crops is so unusual as to create great in- 
terest in this new enterprise. The fundamental principles in breed- 
ing are the same whether applied to plants or animals. 

Causes for Delay in Improvement of Field Crops: A number of 
circumstances have prevented the application of the principles of 
breeding to plants, although they have been applied to the breed- 
ing of animals for many years. Among the circumstances are the 
following: 

(1) Lack of knowledge of sex in plants. The sexes in animals 
must have been known from the earliest times. The function of 
pollen and its necessity for seed formation has been known less 
than 400 years. 

(2) The difficulty of control in plant breeding. The pollen of 
plants cannot ordinarily be confined, while the male domestic ani- 
mal can be tied up by a halter or confined in a yard. In some plants, 
like corn, which is wind-fertilized, we have no knowledge of the plant 
from which the pollen came and consequently no knowledge of the 
characteristics of the sire. In other plants, like wheat, that are 
self-fertilized, two individuals cannot be mated without resorting to 
artificial means. 

(3) The selection is usually made from the seeds. The seed is an 
embryo, not a mature individual. The characteristics of the mature 
chicken cannot be fully foretold by looking at the egg. The seed 
must be grown and the plant observed through youth, maturity and 
old age, before the characteristics of the individual plant are fully 
known. The individual animals are constantly under the eye of 
the successful breeder. The poorer animals are rejected and only 
the better animals mated. In the case of plants there is not only 
usually no mating but the mature individual from which the embryo 
is obtained for the subsequent progeny is unknown. This is not 
quite so true of maize as of the other cereals, because of the method 
ef harvesting the crop. Even if the large ear of maize is a measure 
of the productiveness of the individual corn plant, the character 
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of the sire is unknown. In the case of the other cereals or of pota- 
toes, the size of the kernel or tuber is no necessary measure of the 
productiveness of the parent. A small kernel from a fine well-bred 
individual is better than a large kernel from a poor indifferently 
bred individual. Other things equal, a small tuber from a large 
hill of potatoes is better than a large tuber from a small hill. In 
case the large and small seeds come from equally good heads of 
wheat, which will probably be the case under average conditions, 
the large seeds may perhaps give the best results, especially as under 
field conditions the larger size may be of advantage in enabling the 
plant to get a more vigorous start. Hays believes it to be estab- 
lished that the best heads of wheat as well as the best plants should 
be selected. To succeed in plant breeding, the seed must be selected 
from individuals which possess the characteristics it is desired to 
perpetuate, while the characteristics of the seed are of minor im- 
portance, provided the vitality has not been impaired. 

Steps in the Improvement of Plants: There are three steps in the 
improvement of plants or animals, viz., (A) inducing variation; (B) 
selection of forms having desired characteristics; (C) testing the 
power of specific forms to reproduce themselves. 

Variation: Variation is the basis of selection. Plants must vary 
or they could not be selected. There are two general methods of 
producing variations, viz., (1) environment, such as soil, climate, 
space, cultivation, etc.; (2) crossing. 

The causes of variability cannot be discussed here but the follow- 
ing facts should guide the breeder of plants: 

(1) Horticulturists do take advantage of a superabundance of food 
in causing modification or multiplication of parts, such as the de- 
velopment of petals from samens. After this habit becomes fixed 
it will be transmitted in some measure, even in poor soil. 

(2) Nevertheless, the most important value of cultivation in the 
case of most plants is to allow the plant breeder or cultivator to 
study individual forms. It enables him to select the desirable forms 
and reject the undesirable ones. By milking the cow and testing her 
milk we are able to select the best milkers. By trotting horses we 
are enabled to breed those best able to trot. Whatever influence 
milking or trotting may have, the fact remains that it makes possi- 
ble intelligent selection. 

(3) The variations selected should be those induced under the en- 
vironment in which we expect to continue to grow the crop. If we 
expect to grow three stalks of corn to the hill in general field culture 
it is desirable to select the ears for planting from corn grown in a 
similar manner rather than from ears where but one stalk is grown 
ina hill. In the latter case the size of the ear will not be a criterion 
of the size of the ear where three stalks are grown in a hill. Where it 
is not possible to make selection under field conditions, care should 
be taken to select from among plants under like environment and 
subsequently subject to field conditions. 

“In selecting sugar beets,” says Vilmorin, “those roots are sought 
for that are straight, long and free from lateral branches. This is 
right, for those that are branched are more difficult and hence more 
expensive to gather. Now, certain growers of beet seed in the 
north of France once formed the idea—thinking, no doubt, in this 
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way to improve their varieties—of growing the plants which were 
to be used as seed stocks in very rich, deeply worked soil where they 
were very much crowded together; so much so that 16 to 20, or even 
more, grew on one square meter of ground. The result was that 
the beet assumed the form and later the length of a whipstock. 
They were not branched because the roots were very closely crowded 
together. Their sugar content was abnormally high as a result of 
their growing so close together, and the conclusions drawn from the 
form of the roots and their sugar content, as determined in the 
laboratory, were tainted with error because they did not represent 
qualities truly acquired, but modifications accidentally imposed by 
external conditions. Thus these beets which were declared to be 

. of good shape and composition in the laboratory, yielded seed which 
when sown in the open field, produced branched roots of only mod- 
erate sugar content, because the descendants had reassumed their 
true characters when they were released from the restraint which 
had been artificially imposed unon the parent plants.” 

Crossing: Crossing two unlike forms or two varieties may not be 
a fundamental cause of variation. Some other cause must have 
operated to produce the two unlike forms. In practice, however, 
crossing is a means of inducing variation, so as to enable the breeder 
to select form more nearly suited to his ideal. This is shown by 
Hays in the case of a hybrid between Fife and Blue Stem wheat. 
He found that some of the plants of hybrid wheat yielded more and 
some less than any of the plants of either the Fife or of the Blue 
Stem. If the yield is the characteristic desired, then a few plants 
of the hybrid were better than either of the present varieties. 

Crossing is also employed not only to induce variation, but to com- 
bine two or more desirable qualities in one plant. 

Selection; Plants having varied either through the efforts of the 
breeder or otherwise, the next step is to select plants having the 
characteristics desired. “Selection is the surest and most powerful 
instrument,” Vilmorin declares, “that man possesses for the modi- 
fication of living organisms.” 

The unit of selection is the individual. In the case of wheat the 
unit is not the seed, nor even the head of wheat, but it is the stool 
containing several heads and many seeds which have been produced 
from a single seed. In the case of the potato it is the single hill 
and not the single potato. 

Only useful characters should be selected, because two characters 
are more difficult to develop than one; three more difficult than two, 

*-and so on. Some characters are mutually antagonistic, as extreme 
earliness and either great size, or productiveness. To select wisely 
requires deep study and good judgment. Varieties frequently deter- 
iorate on account of unwise selection. This is especially true of 
maize, although it is the field cron which it is the easiest to select. 

Testing Hereditary Forms of Plants: Waving selected a desired 
form, it is next necessary to test its ability to transmit its char- 
acters. Even though the sire (plant furnishing the pollen) may be 
known, there is no certainty that the plant wil] transmit the char- 
acters which it possesses. Different kernels from the same head 
of wheat are known to yield unequally. Some variations are easily 
fixed; others require generaticns of selection before the characters 
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can be depended upon. Under ordinary farm conditions the ability 
of individuals to reproduce themselves is not tested, and furnishes 
a very important reason why little progress has been made in the 
improvement of field crops. Take timothy, for example. A casual 
inspection of a field of timothy will show that there is a great varia- 
tion in the length of head, the length of stem, the amount of leaves 
and the number of stalks per stool. Under the usual method no 
selection is exercised and no test of the power of transmission of 
characters is possible. A few experimenters have selected plants 
(stools) having different characteristics and by planting 100 seeds 
from each plant in rows, one seed at a place, have obtained remarka- 
able results. After the ability of the plant to transmit its charac- 
ters has been demonstrated, the seed can be rapidly mutilated for 
field purposes. 

It is well understood by live stock breeders that the best individual 
does not always produce the best progency. It is a common ex- 
pression that this animal is a good breeder or that animal a poor 
breeder. 

At the Ohio State University in 1902, fourteen ears of maize of a 
given variety were selected and two rows of fifty hills each were 
planted from each ear. The smaller ear containing next to the 
smallest weight of corn produced the heaviest yield of corn. This 
ear weighed 14 per cent. less than the average weight of the fourteen 
ears and yielded 32 per cent. more than the average yield of the same 
fourteen ears. This testing of the power of plants to transmit their 
characteristics is painstaking work and will form a large part of the 
work of the successful plant breeder. 

The Importance of Large Numbers: If a thousand persons stand in 
a row it will be found that most of them are nearly the height of 
the average, while a few are considerably shorter and a few con- 
siderably taller than the average. The length or weight of a number 
of ears of maize will vary in the same manner. This chart shows the 
yield of 509 hills of Early Ohio potatoes grown this year at the Cor- 
nell Agricultural Experiment Station. Most of these it will be 
noticed varied uniformly and to a small extent from the average of 
all, while a few hills yield much more and a few less than the aver- 
age. The average yield of the ten poorest hills was 44.4 grams, and 
of the ten hest hilis was 1035.4 grams, or on the basis of 80 per cent. 
of a stand 14 and 320 bushels respectively. No such difference in 
hereditary power can be expected, since part of the difference, how 
much we do not know, is due to environment. There will be a ten- 
dency on the part of the poorest and best when planted to return to °° 
the common or average type. What it is desired especially to em- 
phasize is the fact that it seems to be a universal law of organic 
being for most of them to breed true to type while a few of them vary 
considerable from that type. In order, therefore, to make progress 
in breeding, it is necessary to find the organisms that have the ten- 
dency to vary as desired. Among a million organisms there may be 
only one that possesses the required characteristics. The chances 
of finding the desired individual increase as we increase the num- 
ber from which selection is made, the chances of securing satisfac- 
tory results are increased many-fold if 5,000 seeds are planted in- 
stead of 500. 
Plant Breeders Advantages :: It has been shown that the breeder 
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of animals has che advantage of the breeder of plants in that he can 
more easily control the mating of parents. The breeder of plants 
has a distinct advantage in being able to work with large numbers. 

In the case of live stock, only the inferior females can be discarded, 
because in working with adults the expense of discarding the adults 
cannot be afforded. Indeed the number of sires that are to be found 
in the upper end of the curve is so small that the sires are apt to be 
but little if any better than the average. In the breeding of animals, 
in practice, it is the few inferior animals represented by the lower 
end of the curve that are discarded. In the case of plants, however, 
embryo plants (seeds) are produced in such abundance and at so © 
small expense that only the few at the upper end of the curve, which 
are distinctly superior, need be saved. Instead of discarding the 
poorest ten per cent. as in the case of animals, only the best five, or 
even one per cent. may be saved in the case of plants. 
Improvement of Indian Corn: A grain of corn, like the grain of 

wheat, is more than a seed. Itisafruit. It is a fruit in which the 
pod is thin and dry and remains closely adnate to the seed which is 
within. 

The pod consists of three coats, within which are two coats, the 
so-called integment or testa. These five coats we may call the hull. 
Inside the hull is a layer of large cubical cells. This layer is called 
the aleurone layer. Inside is the endosperm. At the base of the 
grain and on the side next the tip of the ear is the embryo or germ. 
In cross section the two most conspicuous portions are the endos- 
perm and germ. An examination of cross sections will show that 
the germ may vary largely in size and that the endosperm varies in 
appearance from snow-white to a translucent or icy appearance. 
The relative proportion of white and translucent endosperm varies 
greatly in soft, dent, flint and pop corn, while in sweet corn it has 
been completely transformed. Most of the fat of a grain of corn is 
to be found in the germ. It is obvious, therefore, that the grains 
containing large germs will contain a large percentage of oil. 

Dr. Hopkins established that a row of kernels would chemically 
represent the ear. He also established the fact that any man witha 
pocket-knife could select corn for high oil or low oil content. He 
further established that having selected ears containing high oil-and 
low oil content, they would transmit these characters. Beginning 
with the same variety of corn, ears were selected for four years for 
high and for low oil contents. Then ten rows of corn were planted 
with both kinds of corn, every hill having each kind of corn just far 
enough apart to identify the stalks. Thus they were grown in the 
same season, in the same soil and under the same cultivation. The 
corn selected for low oil contained 3.8 per cent. of oil; that for high 
oil, 5.8 per cent. of oil. In other instances variations in content of 
oil have been brought about ranging from 2.5 to 7.0 per cent. 

Dr. Hopkins has shown that the per cent. of protein in the horny 
starch of an average ear of corn is 10.2 per cent. while in the white 
starch it was less than 8 per cent. He has also shown that more 
than 42 per cent. of all the protein of a kernel is in the horny starch. 
Consequently he proposed that by selecting ears containing large 
amounts of horny starch, any farmer with a jack-knife could breed 
corn for high protein content. By this method, corn has been bred 
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which contains but 6.7 per cent. of protein and as high as 14.4 per 
cent. of protein. 

No results of influence upon yield have been reported. The most 
unportant effect_of this work will be to call attention to the proper 
method of breeding corn, namely,to select the type of ear desired and 
then to test its ability to transmit its quality. 

Corn may be bred for outward characteristics, for quality and for 
yield.. The finest looking ear may not be the best yielding ear. 
Breeding for quality may be desirable under some circumstances, 
but is subject to the objection that if both quality and yield are 
sought for, you are breeding for two characters in place of one. 
The question may be properly raised whether any ear of corn that 
is well matured is not good enough in quality. 

An objection to raising corn for high protein is that unless you 
decrease the yield, you increase the amount of nitrogen removed 
from the soil. It is a question whether it may not be better to raise 
the nitrogen needed in leguminous crops like clover and alfalfa, 
soy beans and cowpeas, and raise corn primarily as a source of easily 
digestible carbohydrates. A farmer is known who has deliberately 
announced his intention to breed corn for low protein content and 
get his nitrogen from those crops which are supposed to gather their 
nitrogen from the air. 

Whatever the purpose for which corn is to be bred, a definite plan 
of procedure should be followed. The breeding plat method is the 
one now commonly adapted. 

(1) First carefully consider the variety of corn best suited to your 
purpose. Having selected the variety, grow no other. 

(2) Select 100 ears of perfect vitality of this variety. Weigh 
each ear separately and arrange in order of weight. 

(3) From these 100 ears, select forty earg nearest your ideal, giv- 
ing due importance to weight of ear, but not neglecting other quali- 
ties. If you have not had much experience in selecting corn, a 
score card will be found helpful in making selections. 

(4) Next, shell each ear separately, weigh cobs, and determine 
total weight and per cent. of shelled corn. With this information, 
select twenty-five out of the forty ears and number ears 1 to 25. 

(5) Lay off a piece of uniform land fifty hills square and plant 
rows 1 and 26 to ear 1, rows 2 and 27 to ear 2, until ear 25 is planted 
on rows 25 and 50. Place five kernels in each hill and when plants 
are three to four inches high, thin so that each row has 150 plants. 
If this plat of corti is planted by itself, four rows of corn should be 
planted clear around the plat from what is left of the twenty-five 
selected ears. Generally speaking, the most practical way will be 
to plant the plat in the body of a field containing the ordinary crop 
which will be of the same variety. The breeding plats should rot be 
within twenty rods of neighbors’ corn fields, especially if the variety 
is different. . 

(6) When the corn is properly matured, husk and weigh the ears 
from each row separately under exactly uniform conditions. If the 
progeny of a certain ear yields more and better corn from both rows 
than does either row from another ear, then you are justified in 
assuming that the former has superior hereditary force and that the 
improvement was not the result of environment. 

(7) For the next year’s breeding plat, select twenty-five ears from 
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the progeny of the best five years. Select the best of what is left 
for planting the field crop. 

The advantages of this method over that of ordinary field selec- 
tion lies in the fact that you test the hereditary or breeding power 
of the ears selected. Under field selection with promiscuous mix- 
ing of seed from different ears you have no knowledge of the ances- 
tors of your progeny. On the other hand field selection has the 
advantage of giving you a larger number of plants from which to 
select. Great care, also, must be exercised with the breeding plat 
lest too close breeding results. 

Before leaving this matter of corn improvement, I wish to em- 
phasize the importance of a factor in corn production a little apart 
from that of breeding. Probably the most direct means of increas- 
ing the yield of corn open to every grower is the obtaining ofa 
uniform and vigorous stand of plants. This is, seemingly, a very 
simple matter, yet the lack of it cost the farmers of the United 
States probably millions of dollars annually. Seed corn should not 
only germinate but it should germinate vigorously. If it can possi- 
bly be avoided, corn with less than 95 per cent. germination should 
never be used. Using additional seed to make up for loss of 
germination will not answer. 

It is of the utmost importance that the stand should be uniform 
as well as uniformily vigorous. If a corn planter is used this means 
that the grains of corn should be of uniform size and shape. For this 

_ reason corn of uniform type should be employed. It is desirable to 
reject tip and butt grains to obtain uniformity of size and shape. 
It pays to select your corn with this point in view and to work with 
your corn planter on the barn floor until it will plant the desired 
number of grains at least 90 times out of 100. 

The experimental evidence clearly shows that it is better to err 
by using too much seed than too little. This remark applies in fact 
to all cereals. 

The Importance of Small Grains: There is only time for a word 
concerning methods of improving the small grains. Starting with 
a good variety something may be accomplished by carefully grading 
the seed and using only the larger ones. This should be done 
through the use of screens rather than by the use of wind, since it 
is the size of the seed rather than the specitic gravity or relative 
density that is desired. This method of selection is only partially 
successful since large seeds do not necessarily come from large 
yielding plants or small seeds from low yielding plants, but it is 
of sufficient value to pay for the expense involved and is a step in 
the right direction even if the only value be to secure uniformity of 
stand and germination. The next step is to maintain a small seed 
patch from which seed for the main crop may be raised. Select the 
best stools, preferably the best heads from the best stools and plant 
this seed patch from seed thus obtained. Afterwards select the 
best of the seed patch for the next year’s seed patch, using the re- 
mainder for the general crop. . 
A further step is the plant nursery, in which a number of seeds, 

say 50 or 100 from each selected plant, are planted separately, in 
order that the hereditary power of each separate individual may be 
observed and selections made from those which show the best re- 
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sults. The Cornell Agricultural Experiment Station has 12,000 
timothy plants, each 30 inches apart, obtained from more than 200 
different sources from different parts of the world. A certain plant 
out of these 12,000 produced 86 heads at the age of nine months. In 
this manner some of the Experiment Stations have sought by cros 
sing, selecting and testing to improve wheat. Professor Hays of 
Minnesota, now Assistant Secretary of Agriculture, has produced 
a number of new varieties or strains, notably Minnesota No. 169, 
which he believes has made possible the increase in the yield of 
wheat in Minnesota one to two bushels, or 5 to 10 per cent. Saun- 
ders has produced in a similar manner a number of varieties of 
wheat and barley which have been useful to the farmers of Canada. 
Farmersshould always be on the lookout for chance variations which 
they may select, propagate and thus possibly make useful. One of 
the most noted examples of this sort of selection is in the case of 
Fultz wheat, one of the best and most commonly grown varieties 
of wheat, which history tells us was a chance selection of some beard- 
less heads selected from Lancaster, a red-bearded variety, in 1862, 
by Abraham Fultz, Mifflin county, of your own State. 

Conclusion: In closing, allow me to repeat that the individual 
plant is the result of environment and heredity. To the farmer, a 
particular crop is the result of many factors, including season, soil, 
seed and strenuousness on his own part. He has not been too strenu- 
ous in the preparation of his soil, his eternal vigilance against 
fungus diseases and insect enemies has not been misplaced, he has . 
not exercised any too much judgment in the rotation of his crops, he 
should be more careful in the selection of his seed than has been the 
custom. He can no longer afford to raise scrub-plants. If his own 
seed is inferior it will probably be a waste of time to try and im- 
prove it. Get a fresh start, preferably from a neighbor who pro- 
duces superior crops. Unfortunately, an attractive advertisement 
of a wonderful new variety is not sufficient evidence of its value. 
Most wonderful improvement has been made in the past century 
in the improvement of vegetables, fruits and flowers which have 
added both to the health and happiness of mankind to an extent that 
only those who have studied the influence of the dietary of past 
ages fully comprehend. Comparatively little improvement has 
thus far been made in the staple field crops, particularly in the cereal 
crops. As I have tried to suggest, one reason for this is the lack 
heretofore of systematic effort upon right lines. The selection has 
not been from the best plants, except in the case of corn, and the 
hereditary power of the individual plants has in no case been tested. 
It must be remembered, however, that the cereals have all been cul- 
tivated for centuries. While the attempt to add one grain to an 
ear of corn or to a head of wheat or oats it is quite worth while, no 
revolutionary improprovement can be hoped for, and in all attempts 
there must be more failures than successes. For this reason the 
greater will be the honor and profit to those who do accomplish 
marked improvement. It will be years before the majority of 
farmers will adopt the methods which I have outlined as possible. 
Herein lies a suggestion for those of you who can see the same possi- 
bility in the breeding of cereals as in the breeding of domestic ani- 
mals. If you succeed by even a little in raising better crops than 
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your neighbors, they will come to you for seed and thus they, you and 
the cause of agriculture will be benefited thereby. 

In a dark corner of an alley in Paris there was a hook. On this 
hook fifteen people committed suicide in a fortnight. The hook was 
removed, and the suicides stopped. This is an illustration of the 
power of suggestion. If I have this afternoon been able to suggest 
a hook upon which the agriculture of the great Commonwealth of 
Pennsylvania can be, not destroyed, but uplifted, my purpose will 
have been accomplished. 

Mr. Clark inquired if the kernels of corn on the tips and butts of 
the ear had been rejected in the selection of seed corn whether bet- 
ter results would follow. 

PROF. HUNT: So far as hereditary power is concerned it don’t 
make a particle of difference whether it is the tip kernel or the butt 
kernel. The experiment station at Cornell has tried this very ex- 
periment and it has been shown that it does not make any difference, 
they get the same result provided they have the same conditions. 
Now it is very possible that in some experiments where they planted 
tip kernels, the stand was not as good as where they planted butt 
kernels; if anything, the yield is just a little bit in favor of the tip 
and butt kernels in the experiments that have been made, instead 
of the others. 

It pays to select your corn with this point in view and to work 
with your corn-planter on your barn floor until it will plant the 
same number of grains ninety-five times out of a hundred. That 
thing cannot be too much emphasized, either, when the importance 
of the corn crop is considered. : 

The CHAIR: This very excellent address brings us to the close of 
our program, and we are now ready to hear the report of our Leg- 

islative Committee. 

Mr. Temple presented the report of the Legislative Committee as 
follows: 

REPORT OF THE LEGISLATIVE COMMITTEE READ AT THE 
STATE BOARD OF AGRICULTURE AT ITS ANNUAL MEET- 
ING, JANUARY 24 AND 25, 1905. 

Whereas, The Apairists of the State are threatened with destruc- 
tion by contagious diseases, we recommend that such laws be enacted 
as will give the bee-keepers such protection as is accorded to other 
branches of agriculture. 
We believe in the enlarging of the office of the Economic Zoolo- 

gist, by such assistance as is necessary, to make it possible to ac- 
complish the work required of the farmers of the Commonwealth. 
We also endorse the application of the Economic:Zoologist for a 

32 
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liberal appropriation to enable him to use effective means to sup- 
press San José Scale and other insect pests. 
We also favor a change in the road law of 1903 as follows: 
That the township and county be relieved of the levy of taxes in 

the construction of these roads, and that each county receives its 
share of the State appropriation according to the road mileage, and 
that the Highway Commissioner spend said amount in each county 
for the next two years on the building of the main-traveled roads 
of each county, with a view of ultimately having the inter-county 
main roads of the State improved. We believe the township road 
law of the State should be repealed and the act of 1897, so far as re- 
lates to the payment of road tax and the election of road supervi- 
SOrs. 
We heartily endorse the resolution offered by Mr. McGowan, of 

Berks, pertaining to the Experiment Station and the completion of 
the Dairy Building at State College. 
We recommend that legislation be enacted to permit the printing 

of such increased number of bulletins of the Economic Zoologist of 
the Department of Agriculture as may be necessary to meet the de- 
mands of our citizens. 
We approve of Nature Studies being taught in our public schools, 

and also recommend the centralization of our rural schools so far 
as possible. 
Weare also unalterably opposed to the repeal of the Grout Bill. 
We recommend that the present dog-law be so changed or 

amended, that it shall be the duty of the assessors to assess said 
dogs at a value placed upon them by the owners, that the taxes for 
said dogs be ten per centum of their value per annum, but in no case 
shall the taxes be less than one dollar per dog, that the taxes be col- 
lectable as other taxes are; that after the dog or dogs have been 
assessed, the constable of the district shall furnish to each owner 
of dogs a metal tag on which the number of the dog corresponding 
to that of the register of the assessed dogs made out by the assessor 
for which the constable shall receive a compensation of a sum not 
exceeding 25 cents per tag, and it shall be the duty of the constable 
to kill any and all dogs found in his bailiwick without such tags at- 
tached to its collar for which service he shall receive a compensation 
of fifty cents per dog killed, and said constable make these returns 
under oath to the court of quarter-sessions every three months at 
the regular term, damage to be assessed and paid as under the 
present law. 
We recommend that the Legislature be requested to make a lib- 

eral appropriation for the purpose of improving the poultry in- 
dustry of the State. 
We heartily endorse the efficient work of the Department of Agri- 

culture, including the Farmers’ Institutes, Dairy and Food Division, 
Division of Economic Zoology and the State Veterinarian. 
We also recommend that such law or laws be enacted as will al- 

low the trolley companies of Pennsylvania to carry freight. 
We recommend that the appropriation for the use of the Farmer’s 

Institutes be increased. 
We ask that the present Legislature appropriate a sum sufficient 

to cover the actual expenses of the members of the State Board of 
Agriculture when in attendance at their regular meetings. 
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The CHAIR: You have heard the report of your Committe. What 
disposition will you make of it? 

It was moved and seconded that the report be adopted as read, 
which was agreed to. 

MR. HUTCHISON: There is another matter that I wish to pre- 
sent to the Board in regard to a bill creating a State Fair. The 
members of the Committee are all in favor of a State Fair and will 
want help along that line; and in reading over the list of the organi- 
zations that recognize or are to participate in this fair, we find the 
State Board of Agriculture has been exempted, and the Committee 
thought it was not proper that we should endorse that without 
bringing it before the body. We deferred that endorsement, but 
we are ready to help these gentlemen, and do anything in our power. 
We would like to have an explanation from them why they left out 
this old and honorable body, and recognized the Carnegie Institute 
in Pittsburg, the Franklin Institute in Philadelphia and kindred 
other agricultural organizations. They also left out the Poultry 
Association, which may have been an oversight. We want to work 
hand in hand in this, but we want to-have a little say, you know. 
We would like to hear from Brother Norton. 

MR. NORTON: Mr. Cairman, I don’t know that I am entitled to 
the floor. In explanation of this I would say we thought of this 
matter, and when we came to look up the law, we found that the 
Secretary of Agriculture and the Secretary of the State Board was 
one and the same person, and it apparently gave them two members 
of the Board of Directors. That was the reason this was done. 
Now it is not yet too late. This bill has not been presented, and we 
want to have the opinion of the State Board here. We want the 
help of all the organizations; we want the help of the State Board of 
Agriculture, and also of the allied organizations throughout the 
State. 

In reference to the Carnegie Institute and Franklin Institute, we 
have got to have the help of manufacturers. Dr. Leonard Pearson, 
of Philadelphia, Mr. Bayard, of Pittsburg and myself drew the 
bill and we tried to get others to meet with us. We had a few but 
didn’t have the number with us that we should have had. We want 
the co-operation of every one, not only one interest, but all interests. 
If we have made a mistake, we shall be glad to correct it. We thought 
of the Poultry Association, but I don’t know why the Poultry Asso- 
ciation should be recognized. The Pennsylvania Live’ Stock Asso- 
ciation includes every breeder of stock in the State of Pennsylvania, 
from horses down to dogs, poultry and all classes are included. If 
you single out the Poultry Association, why not swine, and perhaps 
horse and cattle breeders. We considered the matter and concluded 
it could not be done, so we took but one man from the Breeders’ 
Association; that includes everything, horses, cattle, swine, dogs 
and cats if they see fit to show them. We want to include the State 
Board of Agriculture and that was the only reason. When we came 
to look at the law we found that the Secretary of the State Board 
was also the Secretary of Agriculture and it gave them two members 
on the State Board, andwe tried to cut the membership down to fif- 
teen. 
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MR. HERR: I would like to ask a question. Has this bill been 
read before the Board of Agricuiture? 

HR. HUTCHISON: It has not. 

MR. HERR: Then I move that it be read before we undertake to 

act upon it. 

The CHAIR: If there are no objections, the bill will be read. 

The bill was read by Secretary Critchfield. 

The CHAIR: Now gentlemen, you have heard the reading of this 
bill; what is your will? 

MR. CLARK: To bring this matter before us, I move that the 
State Board of Agriculture endorse this bill . 

The motion was seconded. 

The CHAIR: Are you ready for the question, gentlemen? 

MR. HERR: I would like to amend, by including one member of 
the State Board of Agriculture, and let that be recognized the same 
as other departments are. 

The amendment was seconded. 

MR. NORTON: Mr. Chairman, I will accept the amendment and 
see that it is put in the bill. 

The CHAIR: Very well then, with that amendment the motion is 
before you for the approval of the bill. 

MR. McGOWAN: In the list of organizations, I see the name of the 
State Horticultural Society is not mentioned—the Pennsylvania 
State Horticultural Society. There are two organizations in this 
State and their names are so similar that there may be some mis- 
understanding unless it is distinctly stated as to which one is in- 
tended. There is in Philadelphia a society called the Pennsylvania 
Horticultural Society. I know it does not hold any meetings out- 
side of the city of Philadelphia. The society that I believe is in- 
tended, is the State Horticultural Association of Pennsylvania. 

MR. NORTON: That was the society that we meant to recognize, 
the State Horticultural Association, and I will see that it is changed 
so as to make it satisfactory. 

MR. FENSTEMAKER: Mr. Chairman, I want to go on record as 
not being in favor of this bill. It looks to me to be one of those 
leaks, taking money where it might be used to better advantage. 
The idea of appropriating money to pay premiums as provided for in 
that bill does not meet with my approval. What are you going to 
do with the receipts from this exhibition? We have fairs in nearly 
every county. Why don’t you devote this money to better public 
schools in the country districts? Then everybody would get some 
good from it, not only a favored few. 
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The CHAIR: All favoring the motion to endorse this bill will 
please vote aye. The motion seems to be carried; the motion is car- 
ried, and the bill is endorsed by the Board. 

MR. CLARK: I wish to ask leave to offer a resolution at this 
time. 

The resolution was read by Mr. Clark as follows: 

Whereas, We recognize the importance of the fruit industry in 
the State and the great possibilities for its development; 

Resolved, That we favor the establishment of a Division of Horti- 
culture in the Department of Agriculture as provided by the State 
Horticultural Association. 

The resolution was adopted. 

MR. HUTCHISON: We have with us here a gentleman who is 
doing a great deal for the cause of agricultural education through- 
out the State, by publishing one of the best agricultural papers that 
is published under the sun, Mr. Harman, of Pittsburg, who delivered 
such a nice address at Bellefonte. I would like to hear him. 

The CHAIR: I take pleasure in presenting to you Mr. Harman, of 
Pittsburg, connected with the National Stockman. 

MR. HARMAN: Mr. Chairman, and Gentlemen of the State Board 
of Agriculture; I appreciate very much your kind invitation. I have 
really nothing of interest to say; it takes me about six months to 
write a fifteen minutes’ speech and then it is not worth anything 
when I get through, but I would like to say something in regard to 
this State Fair bill. LI am glad you adopted that resolution with 
almest a unanimous vote. Possibly those who voted against it 

_ have a good fair at home and didn’t want to hurt it. I don’t know 
anything about that; that is sometimes the case. I am a Pennsyl- 
vanian you know, by choice. Most of you are Pennsylvanians be- 
cause you couldn’t help yourselves; you were born in the State. I 
came from Ohio; that is not very far west, not near as far west as 
our distinguished friend Lovejoy. He’s from Illinois. We have 
other Western men here, but to me the State Fair business is an 
extremely interesting body. In my business I am compelled to 
travel all over the United States nearly, during the State Fair sea- 
son, and have visited all the State fairs from St. Louis east. I think 
I have seen them all, and it really makes me heart-sick when I strike 
a man in Ohio, Illinois or Indiana who asks me how their fair com- 
pares with the State Fair of Pennsylvania. 

I very seldom tell a lie, but on occasions of that kind,.I must con- 
fess I lie a little bit—just a little bit. I want to say right here, and 
I don’t want to take a minute of your time longer than necessary, 
but I want to say to every member here of the State Board of Agri- 
culture and to every man who has any influence whatever, that you 
can’t do anything better than to work for this State Fair bill, and 
get it through and make a success of it. 

If every farmer in Pennsylvania could have the pleasure of 
visiting the State Fairs in Ohio, Illinois and Indiana, there would 



494 ANNUAL REPORT) OF THE Off. Doc. 

be no question about the support of a bill of this kind. You want 
to go out and see what others are doing. We must have this law. 
If we don’t get it this time, we will get it the next time. It is the 
ambition of everybody that has any interest at all in the live stock 
or agricultural interests in Pennsylvania, to have a State Fair and 
one that we can be proud of, and we can have it. The great trouble 
with the agricultural interest in Pennsylvania—the great troubles 
are that we have a great city in the eastern part of our State, that 
has a larger population than some of the Western states, and we 
have a city in the western part of the State that has nearly as many; 
those two interests never consider agriculture in any way whatever. 

I was in Washington City a year or two ago and called to see Sec- 
retary Wilson on some matters in regard to agricultural matters that 
I considered right important, and the first dash out of the box was 
“What do you mean, to come here and talk about these matters in 
Pennsylvania? You have no agricultural interests in your State.” 
He didn’t mean just what he said, but it implied an impression on 
his mind, and on the minds of everybody else. People from outside 
hear of your iron industries, your coal industries, your manufac- 
tures, and everything on God’s green earth except your agriculture 
and your live stock. They think you have no live stock in Pennsyl- 
vania and no agricultural interest in Pennsylvania. Statistics are 
not looked up and they do not realize the facts of existing conditions 
because we have nothing to represent our live stock interests, or 
our agricultural interests in the way of an annual show, such as 
these other states have that bring the topics to the minds of the 
people outside of the State. 

I promised you that I wouldn’t annoy you with a long talk. Iam 
glad to have the opportunity to say what I have said, and I do hope 
you will think as I do and earnestly work for the State Fair. 

MR. HUTCHISON: We have with us a farmer that farms quite ex- 
tensively throughout the State, in the person of Dr. Schaeffer. He is 
an ex-officio member of the Board. I am sure we should all be glad 
to hear from him. 

The CHAIR: We would all be very glad to hear from Dr. Schaef- 
fer. 

DR. SCHAEFFER: Fellow-farmers: I own a little farm down in 
Berks county, although somebody else has to do the work on it, and 
because of my ownership of that farm, by friend Hutchison seems 
to have a notion that I know something about farming, probably 
because I once showed him how to plant a tree up here on Capitol 
Hill. I don’t wish to take up any time in making a speech because 
a very important organization is to meet right after this Board ad- 
journs; that is an allied agricultural organization for the promotion 
of agriculture in other ways, and as I am anxious to have that body 
meet, it would be very much out of place for me to make a speech 
here. I hope after you have finished your business and adjourned, 
those of you who are interested will come to the front and attend 
the meeting of that organization which I deem of very great im- 
portance. 
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MR. NORTON: Immediately after the adjournment of this body, 
we are to have a meeting of the Pennsylvania Live Stock Breeders’ 
Association, and also to-morrow, and we will be glad to have all 
of you stay and attend these meetings. 

MR. CLARK: Mr. Chairman, I move you that we do now adjourn. 

The motion being seconded, it was agreed to, and the meeting 
thereupon adjourned. 

N. B. CRITCHFIELD, 
Secretary. 
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Harrisburg, Pa., January 17, 1905. 

The meeting was called to order at the appointed time by the 
President, and after reading and approval of minutes of previous 
meeting, and the usual recess of five minutes for payment of dues, 
the credentials of A. N. Brown, Wyoming, Del., as a delegate from 
the Peninsula Horticultural Society of Delaware, and E. 8. Black, 
‘Hightstown, and Wm. H. Reid, Tennent, N. J., as delegates from the 
New Jersey State Horticultural Society, were presented and ac- 
cepted, and they were accorded the privileges of the floor. 

The following committees were announced by the chair: 
Nominations.—Calvin Cooper, Prof. Geo. C. Butz, John G. Engle. 
Auditing Committee.—D. M. Wertz, D. D. Herr, Jacob L. Rife. 
Nomenclature and Exhibits——J. Hibberd Bartram, J. W. Pyle, 

John G. Reist. 
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REPORT OF GENERAL FRUIT COMMITTEE FOR 1904. 

By PrRoF. R. L. WATTS, Chairman. 

A careful study of the reports of correspondents reveals the fact 
that nearly every line of horticulture is making decided advance- 
ment in this great State. Much encouragement is to be found in 
the 1904 reports. Very few write in a pessimistic tone, although all 
have had difficulties to overcome. But the obstacles which at times 
seem to be almost unsurmountable are no greater than the bar- 
riers encountered in sister states. We believe Pennsylvania gard- 
eners and fruit growers have as much grit, wisdom and determina- 
tion as horticulturists in neighboring states, and the battles to be 
fought here are no greater—victory requiring hard fighting any- 
where and everywhere. 
We repeat that there is much encouragement in the 1904 reports. 

They indicate progress. Disputed questions are being settled slowly 
but surely. Information is more positive and more definite. We 
know better what to plant, how to plant, and how to care for our 
plantations. 

APPLES. 

The 1904 apple crop in Pennsylvania was much larger than last 
year, and probably above the average. Only seven correspondents 
report a light yield; eleven a medium crop; twenty a good crop, and 
quite a number in reporting the yield used such terms as “enorm- 
ous,” “the largest,” “very large,” and “extremely large.” ‘The 
quality in most counties has been good or excellent, some reporting 
the best. The main complaint has been small sized fruit on account 
of overbearing, and protracted drouth in some sections. Twenty- 
five correspondents state that their apples are keeping well. About 
half this number report that their fruit is keeping fairly well and 
a few express disappointment as to keeping qualities. 

The answers to the question, “Which are the three most profitable 
apples in your county,” are exceedingly interesting. Of the fifty- 
five growers who answer this question, thirty-five give the Bald- 
win first place. The vote in favor of this popular old variety is 
practically unanimous in Baldwin counties—that is where climatic 
conditions are favorable to this variety. York Imperial is forced 
to second place. The eighteen votes in its favor come almost en- | 
tirely from southeastern counties. Although Baldwin takes first 
place as a money maker, there are few large commercial orchards 
of this variety, but the number of such plantations is increasing. 
It is doubtful whether any of our Baldwin growers can show up 
profits equal to those of the York Imperial enthusiasts. But a 
vigorous note of warning runs throughout the 1904 reports regard- 
ing the most profitable varieties of apples. The once popular com- 
mercial apple, Ben Davis, is voted down so far as cultivation in 
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Pennsylvania is concerned. Only five report it among the three 
most profitable. On the other hand, apples of good quality are 
making rapid strides to the front. Smokehouse for instance, re- 
ceives a slightly larger vote than Ben Davis. People are begin- 
ning to buy apples for their quality and not merely for their looks. 
This general trend should be kept in mind by growers starting new 
orchards. We should plant trees which will produce quality as 
well as quantity. It is probably a mistake to plant York Imperial 
where the Baldwin thrives. And in counties where the Baldwin 
fails as a commercial apple and where the York Imperial takes first 
place, it is hoped that some variety will yet be found which possesses 
all the good points of York Imperial and which far surpasses it in 
quality. ‘We call particular attention to the varieties grown by Dr. 
J. H. Funk, of Berks county, who at a former meeting of this so- 
ciety discussed their merits and who writes most favorably con- 
cerning their behavior the past season. A small test orchard 
should form a valuable adjunct to every large commercial orchard. 
If there is anything better than York Imperial which will make as 
much money per acre, by all means lets have it. 

Northern Spy is voted third place in the list for profit. Varieties 
mentioned three or more times besides the ones already named, are 
Rhode Island Greening, Rome Beauty, Smith’s Cider, Grimes Gol- 
den, King and Summer Rambo. 

The matter of storage houses is receiving increased attention. 
Fruit growers realize as never before the necessity of proper stor- 
age facilities. The bulk of the winter apple crop is sold too soon 
in the fall or early winter to secure the largest profit and the effect 
of this rush for the market is disastrous to prices. Low prices are 
inevitable. A more even distribution of the crop during the entire 
period of consumption would have a most desirable effect in raising 
prices. But not one grower in ten is prepared to store apples under 
the proper conditions. Cellars are generally used and very few are 
at all suitable to keep apples for any considerable period. Un- 
doubtedly the best houses are those in which the temperature is 
controlled by the use of ice. But this kind of storage is financially 
impossible with the majority of farmers and even orchardists. The 
great need on hundreds of farms is a cheap, well and properly built 
fruit house which will enable the grower to hold his fruit in perfect 
condition until March, April or May. The chairman of this commit- 
tee expresses the hope that this matter will receive special atten- 
tion at our next annual meeting in the way of places and recommen- 
dations for such houses as are practicable and within the means of 
the average grower or farmer to erect. Expensive ice storage 
frightens the small grower out of the notion of any kind of storage 
except cellars. 

Favorable seasonal and climatic conditions have much to do with 
success or failure in Pennsylvania, but they are not the most potent 
factors. Careful attention all along the line usually brings success. © 
On the other hand the grower who neglects tillage, feeding, pruning 
and spraying cannot look for entire or even fair success. Orchard- 
ing to-day requires wisdom, industry and persistency. 

As to controlling the apple tree borer, the use of the wire and 
knife are almost universally recommended. Protection by paper 
or a fine mesh wire screening is practiced by afew. Dr. Funk states 
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that he has not been troubled by borers since he began the use of 
lime, salt and sulphur. Prof. Geo. C. Butz recommends the use 
of Thum’s sticky preparation. Another grower uses white lead and 
linseed oil. The protection of birds is recommended by another. 

Regarding the extent of apple tree planting, fifteen report a de- 
crease, six no material change and twenty-seven an increase. The 
new plantations are set mostly by commercial orchardists rather 
than by farmers. 

PEARS. 

Concerning the 1904 yield of pears, two correspondents report a 
total failure; thirteen a light crop; six a good crop and a few state 
it was large, very large or immense, twenty-eight correspondents re- 
port good quality, seven medium and six poor. 

The vote on the most profitable varieties stood as follows: Bart- 
lett thirty-four; Kieffer seventeen; Seckle sixteen; Clapp’s Favorite 
ten; Duchesse D’Angouleme seven; Sheldon four. In answer to 
the question “Have you found pears as profitable as apples,” twenty- 
five replied no, twelve yes, and four that they had found pears more 
profitable than apples. 

Judging from the opinion held by our correspondents the much 
feared and dreaded pear blight is as prevalent as ever. Twenty 
correspondents report that the disease is on the decrease while the 
same number say it is on the increase. It is evidently the worst 
on low ground and in very rich soils. To avoid or partially avoid 
blight there seems to be a consensus of opinion that a moderate 
hardy growth should be encouraged rather than excessive wood 
growth. A rapid, brashy growth is most susceptible to blight. This 
being the case, high feeding and thorough tillage in fertile soils 
endangers the lives of the trees. Mineral fertilizers may be used 
liberally while nitrogenous compounds, including stable manure 
must be used cautiously in pear orchards. 

PEACHES. 

The majority of Pennsylvania peach growers are discouraged. A 
series of crop failures or partial successes has caused many to con- 
demn the business. The 1904 crop in most orchards was a total 
failure or entirely too light to make a profit or even pay expenses. 
Encouraging reports come from favored districts, although only 
five growers report a large crop and a few more refer to the yield as 
good or medium. The extremely severe weather of last winter is 
at the root of the trouble in many sections where the trees were 
severely injured or even killed to the ground. Fruit buds were 
winter killed in hundreds of orchards. . 

The reports on “Yellows” are discouraging. Five report a de- 
crease in the prevalence of the disease while nineteen state that the 
disease is increasing. 

The opinions expressed as to the most profitable varieties of 
peaches are overwhelmingly in favor of Crawford’s Late, mentioned 
nineteen times and Elberta eighteen. Smock is mentioned by nine 
correspondents. Champion, Ofd Mixin, Mountain Rose and Stump 
are favorites. 
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The replies to the question “Do you consider a peach orchard 
a profitable investment?” are very interesting. Seventeen report 
the business profitable. The large vote is really surprising, con- 
sidering the unfavorable seasonal conditions in many sections of 
the State during the past few years. Not a few of the affirmative 
replies, however, are accompanied by “ifs,” as if the yellows does 
not kill the trees; if the trees are not winter killed; if the buds are 
not destroyed by cold weather or frost. These “ifs” are not con- 
trollable. Eighteen correspondents say “no” as to the profits, and 

-a York county grower emphasizes his views by replying “no, no, no.” 
Dr. J. H. Funk is the most enthusiastic so far as profits are con- 
cerned, stating that the business is “extremely profitable.” 

PLUMS. 

The 1904 plum crop was a signal success. Quite a number of 
growers report the crop as enormous, immense and the largest ever 
known. Ten growers report a very heavy yield; eleven a good crop; 
only eight a light crop and no total failures are mentioned. The 
1904 conditions were generally most favorable. The severe winter 
weather interfered in a very few places and some complained of 
much fruit being destroyed by rot. 

In the plum orchard as well as on the battle field the “Japs” are 
winning. The Japanese varieties easily take first place for profit. 
Twenty-four growers report them the most profitable; seven favor 
the Domestic or European and five the American class. Abundance 
leads in popularity, receiving ten votes; Burbank eight; Red June 
six and Wickson two. No other variety of any class is mentioned 
more than once. 

QUINCES. 

There are thirty negative replies to the question “Are quinces 
grown in your county with success?” and about half this number of 
affirmative answers. Blight and borers are the most potent causes 
of failure. There are very few trees planted for commercial pur- 
poses. The demand for the fruit is also greatly limited. 

CHERRIES. 

The 1904 cherry crop was above the average. <A dozen corres- 
pondents reported a heavy or very heavy yield, thirty a good yield 
and only a few reported light crops. Early Richmond leads as the 
most profitable variety, receiving eighteen votes. Gov. Wood comes 
in next with ten votes. English Morello six; Black Tartarian six; 
Large Montmorency five; Dyehouse four; Napoleon four; Yellow 
Spanish two; May Duke two; Conestoga two; Montmorency Or- 
dinaire two. 

GRAPES. 

The 1904 grape crop was quite satisfactory in most counties. 
Seven correspondents report a heavy yield, thirty-one good and nine 
light. Concord is in the lead ag usual, being placed in the list of 



504 ANNUAL REPORT OF THE Off. Doc. 

the three most profitable varieties by forty-three correspondents. 
Niagara comes in second with twenty-five votes; Worden fourteen; 
Moore’s Early five; Campbells Early four; Brighton four; Moore’s 
Diamond two; Isabella, two, and Delaware two. The spraying of 
this crop is not practiced to any extent except by commercial grow- 
ers. They find spraying to be a necessity and it is entirely efficient 
when properly done. 

SMALL FRUITS. 

As to which are the more profitable, red or black raspberries, 
twenty-one growers report in favor of the red and twelve in favor 
of black. Four correspondents think the two classes are equally 
profitable. The red berries bring larger prices on the market, but 
they are more difficult to handle in good condition. There is an in- 
creasing demand for red raspberries. 

Blackberries are regarded profitable by thirty-one growers, while 
eleven give negative replies. Some small markets are flooded with 
wild blackberries at prices that cannot be met by growers of im- 
proved varieties. 

The cultivation of all classes of small fruits is on the increase in 
most counties. 

VEGETABLES. 

Forty-two correspondents report that market gardening is profita- 
ble in their localities, while six give negative answers to this ques- 
tion. The lack of good markets is generally the cause of the failures 
reported. The favorable replies should be most encouraging to our 
market gardeners and to those contemplating engaging in the busi- 
ness. We believe there are many opportunities for profitable 
gardening all over the State. <A great deal of produce is shipped 
into our State which could be grown profitably at home. 

Cabbage occupies first place as the most profitable vegetable. 
Early Jersey, Wakefield and Charleston Wakefield are most exten- 
sively grown for market. For second early, Early Summer and Suc- 
cession rank high. Next to cabbage, tomatoes are considered by 
our correspondents as the most profitable, and Earliana the most 
profitable early tomato. Stone is the most popular late tomato. 
Matchless is also a favorite. 

ORNAMENTALS. 

Thirty-one correspondents say there is an increase in the use of 
plants, trees and shrubs and fifteen report no increase. The mem- 
bers of this organization should exert every possible influence to 
create greater interest in the beautifying of house grounds, school 
grounds, road sides, cemeteries, village streets and commons. Such 
plantations have a value that cannot be estimated in dollars. 

NATURE STUDY. 

It is a pleasure to report that nature study is receiving increased 
attention in the rural schools of our State, Thirty correspondents 
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believe this to be the case, while fourteen say they have not observed 
any increase. The report, however, is exceedingly encouraging. 
Nature study in our public schools is not compulsory as in some 
other states. The teaching of the subject is purely optional in 
Pennsylvania. We believe our State Horticultural Association and 
all kindred organizations should work unitedly for the addition of 
nature study to the curriculum of our public schools. An immense 
amount of good is being done in New York State by the teaching 
of nature study, and we would see the same desirable results in 
Pennsylvania. The farm would be better liked by our boys and 
the business of farming would be more popular. The power of ob- 
servation would be developed and perhaps the next generation of 
fruit growers would detect the presence and destructiveness of in- 
sect and disease pests before they have worked such great devasta- 
tion as has been the case with the San José Scale. Nature study 
in our schools would impart a vast amount of useful knowledge to 
the students. It would create an intense love for the beautiful and 
interesting things of nature which is woefully wanting in the aver- 
age country boy or girl and without this love for nature we cannot 
look for happy, contented farmers in the future. 

SPRAYING. 

Spraying is limited mostly to rather extensive commercial planta- 
tions. The results where the work is done with care and skill, are 
very satisfactory. The practice of spraying is growing slowly but 
surely. 

THE SAN JOSE SCALE. 

The San José Scale is the Goliath of the Pennsylvania fruit 
grower. Although unlike Goliath in stature, he is well armored 
and fully as powerful in his particular work of destruction, and it 
takes a real David to meet him successfully on the battle field. 
Many a fruit grower has not had the nerve to tackle the San José 
Goliath. They have stood off afar and this giant has had his own 
way in slaying trees by the thousands. Others have mustered to- 
gether enough courage to go out and meet him, but failed to slay 
the monster because not trained from their youth up. But the 
Davids, thoughtful, trained, brave, confident, have gone forth with 
slings loaded with lime, salt and sulphur, and by waging an un- 
flinching warfare the enemy has been slain. 

The San José Scale is evidently present in greater or less num- 
ber in probably every county of the State, although a few corres- 
pondents say they do not know it to be present. Four-fifths of the 
correspondents claim that it is multiplying and spreading rapidly, 
the other fifth holding the opposite view or that it is actually de- 
creasing. The damage is variable. The insect has not made ma- 
terial headway in some orchards and no real damage has been done. 
We thing it safe to say that the damages have not yet proved seri- 
ous in more than half the counties. But the reports from many 
counties, particularly in the southeastern part of the State, indicate 
heavy damages. Losses and damage are expressed as follows: 

“Some trees killed,” “many orchards ruined,” “thousands of trees 
killed,” “a serious matter,” “much damage done,” “thousands of 
dollars lost,” ete. 

33 
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In many instances nothing is being done to control the pest. 
This is almost uniformly the case with general farmers who regard 
the orchard a side issue. It will be exceedingly difficult if not im- 
possible to get the mass of our farmers to spray their large, poorly 
farmed trees. In fact it would not pay many farmers to spray their 
old trees, many of which are inferior varieties. ‘Those who make 
orcharding a distinct business cannot afford not to spray and the 
lime, salt and sulphur treatment is almost universally applied. 
Various properties are used in preparing this mixture. 

FERTILIZERS. 

Commercial fertilizers are generally and extensively used by gard- 
eners and fruit growers. Factory mixed goods are the most com- 
monly employed. Where is a growing tendency, however, to pre- 
pare the goods at home mixing on the barn floor or other smooth 
floor. The advantages of home mixing are, first a saving of sey- 
eral dollars per ton; second, getting what you want in the form 
you want; third, the ration can be mixed to suit the crop for which 
it is to be applied. 

TILLAGE. 

Tillage is a necessity to the young tree. All the correspondents 
who venture remarks on tillage take this position. The young tree 
must be cultivated until it begins to bear. Then growers do as 
they please. The same results are or may be procured by different 
methods of tillage and mulching, or by a combination of these 
operations. Some continue clean tillage after the trees begin bear- 
ing, sowing cover crops in July or August. Others keep the bear- 
ing orchard in sod and by careful attention to other matters suc- 
ceed in producing excellent crops. Some follow a system of mulch- 
ing the efficiency of which depends on the quantity and quality of 
the mulch. Conditions are so variable that there is no one best 
system suited to all localities. The constant aim should be to main- 
tain a hardy, healthy, vigorous growth, and variable conditions 
require different methods. 

NOTES FROM CORRESPONDENTS. 

AUSTIN WRIGHT, ALUM BANK, BEDFORD CoO. - 

The planting of new orchards in this county has been on the in- 
crease for the past ten years. As the apple is the only fruit which 
can be conveniently marketed in this section there is very little at- 
tention given to any other fruit. Peaches are grown only to sup- 
ply local demand. Within the past year the San José Scale has 
been observed in certain localities, but the spread of the pest has 
certainly not been very rapid. A disease not well understood has 
been observed in apple orchards within the past few years. In June 
or July the foliage turns yellow and the leaves fall so fast that 
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trees are soon almost denuded, after which a new but sickly growth 
of new leaves appears. The fruit from such trees is very much be- 
low the average in size and quality. The cause of this disease has 
not been determined, nor any remedy applied. 

JAMES W. ANDERSON, Stewartstown, York Co.—I am alarmed 
in regard to the San José Scale, and if there is not vigorous effort 
made to check its ravages we will be knocked out of business in 
less than ten years. Our legislature ought to make an appropria- 
tion for this very important work and have men visit all fruit grow- 
ers and nurserymen and compel them to spray. 

D. M. WERTZ, Quincy, Franklin Co.—I haye tried no new varie- 
ties. I have marketed nothing but peaches, selling nearly 22,000 
baskets the past season. We are troubled with yellows, but the 
worst of all San José Scale, wooliy aphis, shot-hole borer, root gall, 
crown gall, borers, blight around the collar of apple trees, twig 
blight and a number of other pests to make one’s life miserable. 

THEODORE DAY, Dyberry, Wayne Co.—This is third year of 
big apple crop and most trees have made little growth. Good 
grafts were scarce last spring and I did very little grafting. Most 
trees were in poor condition for grafting. A large share of the 
big crop of apples wasted. Nearly all our farms are rough hill- 
sides and hard to work. All our best young people go to towns or 
elsewhere, leaving nearly all our farms very light handed, and it 
does not pay to work them with poor hired help, or to pay high 
wages. 

W. H. STOUT, Pinegrove, Schuylkill Co—The season was coot 
and wet, fungus and rot serious, but little damage to fruit by in- 
sects. Apples were so abundant that they were unprofitable, with 
quantities wasted, not with cost of marketing. Plums were abun- 
dant and found market at low prices. Peaches being a failure 
helped the sale of the plums which might otherwise have been un- 
protitable. Competition is becoming more keen, so that the con- 
sumer and not the producer profits by large crops. 

J. B. REIFF, Spring City, Chester Co—We should have some 
legislation compelling every one to spray or some authorized in- 
spector to see that itis done. We, as nurserymen are compelled to 
fumigate all our stock sent out and our careless neighbors keep on 
breeding scales faster than we are able to kill them. ‘While we can 
send out our stock from our nurseries perfectly clean and in good 
shape, but planted among stock covered with scales, they cannot 
grow and we receive censure for sending out stock infested with 
scales. Until we get some legislation that is much more far reach- 
ing than at present we cannot look for an extermination of the 
scale pest, while the salt, lime and sulphur is number one, there 
are too many who will not go to the trouble to use it and the conse- 
quence is that all suffer alike, the just and the unjust. 

OLIVER D. SCHOCK, Hamburg, Berks Co.—Fruit in general was 
of excellent quality; best in many years. As a judge of the fruit 
displays at various fairs the past fall, the above was made self-evi- 
dent by the character and quality of the fruit exhibited. The new 
varieties are also in evidence and some of these are very promising. 

The San José Scale has made serious gains and many of the larg- 

ns 
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est and best orchards are menaced by total destruction. In many 
eases the owners are unaware of the actual conditions until too 

late. 

GABRIEL HIESTER, Harrisburg, Dauphin Co.—In my opinion 
the severe winter of 1903-4 injured the older peach trees—that is 
those that had produced several crops. Many of the fruit buds 
were frozen and the balance appeared rather weak and a great many 
peaches dropped off when about the size of peas. When the peaches 
ripened up they lacked size and color. Young trees that had never 
born a crop before produced fine peaches and plenty of them. Sum- 
mer and fall apples did very well, but the severe frost on September 
22, seemed to loosen the stems of the Baldwin and York Imperial— 
the small apples did not grow after that, and a great many more 
dropped sooner than usual at that season—even those that re- 
mained on the tree did not keep as well as usual, but had to be sold 
while the market was full of second class fruit. 

Keiffer pears came in the first of October and stopped the sale 
of good pears entirely. The market has not yet recovered, and I 
doubt if Duchesse and Lawrence will bring as good prices this win- 
ter as Duchesse were bringing at that time. 

DR. J. H. FUNK, Boyertown, Berks Co.—I have planted quite 
extensively of southern varieties of apples and these are doing 
better than northern varieties, proving good bearers, hanging well 
to trees, and proving late keepers. Stayman’s Winesap takes first 
place. I am top working many varieties, such as Stark, ete., to 
Stayman’s Winesap. Rome Beauty is a heavy bearer. Early Win- 
ter is of excellent quality and one of the most showy apples we have. 
Collins Red is an enormous bearer, late keeper and quality medium 
and a good seller. Mammoth Black Twig, tree a strong grower, 
medium early bearer, fruit large, dark red, quality excellent, a very 
late keeper. Black Ben Davis, early and a heavy bearer, fruit very 
showy, solid red, quality little better than Ben Davis. Gilbert 
closely resembles Mammoth Black Twig. Salome is not proving 
satisfactory. | 
Notwithstanding the condemnation of the public, the Keiffer pear 

is holding its own and where understood and properly treated it is 
rivalling the Bartlett in every respect. It is beautiful in appear- 
ance, large, guality good, smooth at core, having lost all that rough 
sandiness for which it is noted when improperly grown and on un- 
congenial stock they make me more money than ony other pear I 
have tried. 

Sour cherries are a good crop, bringing big returns. 
Peaches are better than Standard Oil stock, when attention is 

given, well fed, well pruned and clean culture, they will turn out 
more dollars than anything you can plant. I have had plenty of 
trees that have given me from five to twenty dollars per tree. Last 
season from 100 eight year old trees occupying one-half acre I sold 
$1,280 worth. This season from one block of 1,073 trees, covering 
three years old next spring, they averaged me nearly one and one- 
half baskets per tree, netting me over one dollar per tree or $200 
per acre and only two and one-half years from planting. 

I am getting more fully convinced every year there is no such - 

s 
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thing as an off-year in any of our fruits where proper attention is 
given. I know this is contrary to public opinion, but I cannot help 
it. I have not had an off-year for ten years. 

DISCUSSION. 

MR. HIESTER.—I am pleased to hear that Ben Davis is not be- 
ing so largely planted as formerly where conditions are favorable. 
York Imperial is a money maker, but it must have York Imperial 
ground. I have seen it grown on bottom lands where it was tough 
and hard and only sold for third rate fruit. 

PROF. BUTZ.—As a preventative of borers I have heard of a 
resinous sticky material resembling flypaper. It is recommended 
by the Experiment Station of Michigan. 

PROF. SURFACE.—In my opinion it is made of resin and oil, and 
I think anyone can prepare it. 

MR. BROWN, Del.—I am glad to commend the able report of 
General Fruit Committee which has just been read. It is one of 
the most valuable and interesting papers I have heard for some 
years. Some seven years ago I had the pleasure of hearing a simi- 
lar report by Mr. Snavely, of Lebanon county, which was also a most 
interesting and able paper. As to Stayman Winesap, I consider it 
one of the coming apples. The fruit is beautiful, the tree a good 
grower and heavy bearer, and I grow it more largely than anything 
else. I saw it grow in Dr. Funk’s orchard some time ago, and I be- 
lieve it will do well in any part of the State. I saw the Doctor’s 
peach orchard also, and I consider it the finest and most vigorous I 
ever Saw. 

MR. CHASE.—I have some specimens on the table from trees five 
years old, and they have not missed a crop in that time. On one side 
of Stayman are York Imperial, and on the other, Baldwin and North- 
ern Spy, and Stayman has yielded more than any other variety. It 
promises to succeed over as large a territory as Baldwin or Stark. 

One question of much importance is, the matter of fruit storage. 
I would like to hear the experience of some of our members. 

MR. HIESTER.—I have no storage house of my own, and my only 
experience is in renting space in regular storage houses, where the 
temperature can be kept so as not to vary one degree. It costs ten 
cents a month per barrel, which is cheaper for me than to build a 
storage warehouse. I have recommended that where possible, farm- 
ers and fruit growers go together and build on the co-operative or 
partnership plan. I saw houses of that kind in New York State, 
and the contents were in splendid condition. 

Prof. Butz, Chairman, Committee on Fruit Packages submitted 
the following report: ‘ 
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To the Members of the State Horticultural Association of Pennsyl- 

vania: 

Gentlemen—Your committee recommends the adoption of the fol- 
lowing fruit packages for the shipment of the several fruits named. 

For Apples.—The standard 28 stave, 3 bushel barrel. 
For Summer Fancy Varieties.—The stave bushel basket. 
For Winter Fancy Varieties.—The bushel box, 10x11x20 inches. 
For Pears.—The barrel and half barrel. Fancy varieties in half 

bushel stave peach baskets. 
For Peaches.—The half bushel stave peach basket. For fancy 

varieties, the twenty pound basket with raised ventilated cover, and 
6 basket carrier. 

For Plums.—Ten and twenty pound baskets, with raised ventil- 
ated cover. 

For Grapes.—The four and eight pound basket. 
For Small Fruits and Cherries.—The bushel crate of 32 quart 

boxes, non-returnable. 

Respectfully submitted by the 

GEO. C. BUTZ, 
GABRIEL HIESTER, 
EARL PETERS. 

Committee. 

MR. HIESTER.—At a meeting which I attended in New York 
State last week, I saw some packages on exhibit to show different 
methods. It will pay any one who has fancy fruit, to put it up in 
good shape. In the fall, in the midst of the picking season it re- 
quires too much time. 

The CHAIRMAN.—I think Mr. Hiester’s idea is correct. In Mon- 
roe county I have natural cold storage, and fruit as picked is put in 
large bins. In December or January we pack fancy fruit in boxes, 
and second grade fruit is sold in bulk. 

MR. BROW N.—Repacking of fruit is quite a good idea, but com- 
mission merchants generally do not want it, as they prefer to re- 
pack themselves. There is a growing trade for fruit in small 
packages in all our cities, especially the fancy grades. Many per- 
sons cannot buy in large quantities, but the general trade could not 
be handled in small packages. 

In shipping apples in Delaware, we use a bushel basket built like 
a peach basket. They can be packed readily and fruit can be seen. 

The following communication from the Secretary of “Mississippi 
Valley Apple Growers Association was read: 

Quincy, Ill, Jan. 6, 1905. 
To the Officers and Memfers of State Horticultural Association of 

Pennsylvania: 

Gentlemen: Availing myself of an opportunity to extend cordial 
greetings and best wishes for a successful meeting, may I ask the 
privilege oi placing a matter, which many think is of the utmost im- 
portance, for your courteous consideration? 
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It has been generally conceded that the Apple Day feature at the 
World’s Fair last year was highly beneficial to all who had the re- 
motest interest in the apple industry. There is a pronounced senti- 
ment in the middle west of making Apple Day one of the annual 
events to be generally observed all over the United States. 

It has been thought that the date should come in about the mid- 
dle of each October in order to come closely in touch with the late 
fall and winter apples and I have not heard of a single objection 
anywhere against Oct. 17. It is not the purpose to create a holiday 
nor to form any plan for making assessments or soliciting contri- 
butions, the idea being, to allow each national, state and local so- 
ciety to observe the day as they may deem best and proper. 
You are well aware that in the month of October the farmers in- 

stitutes, county fairs and horticultural exhibitions are quite com- 
mon all over the land and such organizations could easily make a 
display of apples. Knowing that such a day was to be generally ob- 
served, you can readily see that there would be a commendable 
rivalry between societies for making creditable exhibits and also 
among individuals in showing superior specimens. This would 
cause a wholesome stimulus in efforts for improving fruit. It can 
be readily anticipated that there would be a general diet of apples on 
such a day and this would make a tremendous demand upon all hav- 
ing supplies. It would naturally cause many interesting comments 
of the public press and would be a powerful means of keeping the 
apple prominently before the people. 

The average orchardist will perceive the necessity for such a 
movement. There will be some places where there may be no pro- 
duction of crops and growers in such a vicinity would gladly hail 
any movement to help sell their fruit. It of course would follow 
that it would give a profitable awakening to buyers and shippers. 
What is respectfully asked of your association is to give a moral 
support to the movement by adopting a resolution which would 
carry your sanction. 

Hoping that you will look upon the matter favorably, I am, with 
best regards. 

Yours truly, 
JAMES HANDLY, 

Secretary. 

On motion of Mr. Hiester the communication was referred to the 

Executive Committee. 

MR. HIESTER.—Referring again to my attendance at the Horti- 
culture meeting in in New York State last week, I want to say that 
I concluded that in New York they are far in advance of us in Horti- 
cultural methods. One exhibit, showing the results of spraying 
potatoes interested me greatly, and was one of the greatest features 
of the meeting. ‘The results of spraying for “Leaf Curl” and “Brown 
Rot” were also important object-lessons. It was found that when 
San José Scale was controlled by applications of lime, sulphur and 
salt, Leaf Curl and Brown Rot were also kept in control. I saw 
Pennsylvania apples there grown in the Experiment grounds, and 
“Smokehouse” were nearly as good and well grown as in their 
native state. As grown there, they find it almost a winter apple. 
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We want in this State a bureau of information that will advise us 
to best soils and altitudes for different fruits, and what varieties 
are adopted to certain localities. The possibilities and conditions 
of our State are not fully understood and can be studied to great 
advantage. As to varieties a Canadian fruit grower stated at the 
same meeting, that in their province growers were restricted to six 
or eight varieties, and at their fruit exhibits no premiums were 
given for more than ten varieties of apples. Their idea is that 
quality should be the keynote, rather than quantity. In Pennsyl- 
vania, in addition to the question of production we should also 
study that of distribution. Let our society discuss the larger ques- 
tions of business when we meet but once a year. 

PROF. WATTS.—I am much impressed with the remarks just 
made, and agree that our meetings should be more business-like, 
and larger displays of fruit should be encouraged. Raspberries, 
slackberries and other small fruits should have more consideration. 

MR. SCHOLL.—Objected to the usual method of reporting our 
fruit exhibits by the committee, and contended that more attention 
is given thereto. 

On motion of Mr. Peters the chair was authorized to appoint a 
committee of three to examine new fruits on exhibition and report 
upon the same. 

MR. BLACK (New Jersey), inquired whether this organization 
pays any premiums on exhibits of fruits and stated that in his state 
$2.00 is paid for finest display. You have here a nice display, but 
in our exhibits we allow no one to exhibit less than four or five 
specimens. As an inducement for the displays of fruit there is 
nothing like giving a man a dollar or two for a choice display. The 
New Jersey Society receives $300 per year from the State. 

MR. BRIDGES.—I would like to have some information concern- 
ing Jonathan apple. Iam interested in fruit culture on the South 
mountain, and would like to know what are the best varieties for 
that location. We want to plant what will pay best. We have 
York Imperial, Gano, Stark, and would ask what are other promis- 
ing varieties. 

MR. CREASY.—Jonathan is considered the standard of excel- 
lence. Ihave been trying to grow it, and find it can be grown to per- 
fection on deep soil. 

MR. MILLER.—Have grown Jonathan and they did well for a 
while, then dwindled away and were of no value. 

MR. BROW N.—Jonathan will grow on almost any altitude high 
or low. It has character and quality and with Spitzenburg, may be 
considered among the best. It wants cultivation and attention, 
and needs spraying and thinning. I consider it one of our most 
profitable varieties. 

MR. WERTZ.—Will Mr. Brown give his method of preparing his 
lime, sulphur and salt mixture for spraying? Have read about it 
and would like to have further particulars. 
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MR. BROWN.—My experience of mixing lime, sulphur and salt 
without boiling has been that it is equally as effective as the boiled 
wash. I first employed this method in 1903, and was followed in 
1904 by others, who report success. When I started using lime, 
sulphur and salt four years ago, I used it according to the Cali- 
fornia method, boiling it one and a half hours, using the full formula, 
40 pounds of lime, 20 pounds of sulphur, 15 pounds of salt and 60 
gallons of water. We have a rigid law in Delaware, making spray- 
ing practically compulsory. Our first infestations of scale are 
traced as coming to us from New Jersey. Owing to the generally 
bad effect of oil, I was led to use the less dangerous but more 
effective wash, lime, sulphur and salt. The first two years I used it, 
as already stated according to the California method. This being so 
laborious and slow, and in view of the fact that good lime when 
slacking generates a heat of about 300 degrees, I conceived the 
idea of making this wash by allowing the lime to cook it, and I pro- 
ceeded in the following manner: 

I took 20 pounds of pure sulphur, put it into a vessel, poured over 
it a little at a time, 2 gallons of boiling water, stirring well all the 
time, this gave me an excellent sulphur paste. I then took a barrel 
that would hold 60 gallons, put into it 40 pounds of the very best 
stone lime obtainable, onto this lime I poured 12 gallons of boiling 
water, I immediately added the sulphur paste previously prepared, 
covered the barrel quickly with a double burlap sack, and left this 
mass cook for 25 minutes, occasionally stirring it a little with an old 
hoe, but not sufficient to intercept the boiling. When boiling ceases 
I fill up with warm water the required 60 gallons, then add the 15 
pounds of salt, stir well, strain well into spray tank and supply 
when fresh and hot to obtain best results. If this has been prop- 
erly made it should stick on the tree when it strikes it like good 
paint, when it runs like water it is no good and had better be thrown 
away. I have added the caustic potash to continue the boiling and 
do not believe it is any benefit but rather an injury as it will under 
certain conditions precipitate the lime, as you will always find a 
larger residue of lime where a barrel of the wash is sprayed out 
when caustic potash has been used, than where it has been left out. 
My use of lime, sulphur and salt has been extremely satisfactory, 

although I have not been able to fully eradicate it on six Stark 
apple trees 25 years old. I believe this wholly due, however, to the 
hairy character of the outermost tips of apple branches upon which 
it is extremely difficult to get the lime, sulphur coat to stick. 

This wash is a sovereign remedy, and as good a fungicide as it is 
an insecticide, thus performing two offices at one application. 

Its use is not attended with any danger whatever, while great care 
must be exercised in the use of oil. 

I have been very successful in my method of preparing this wash, 
and hundreds of growers who have followed this plan in 1904 have 
been equally successful. In inexperienced or indifferent hands I 
would recommend boiling the wash, but in methodical, careful hands, 
much time and expense can be saved by following my method. 

DR. KOONS.—What is the difference in kind of sulphur used? 

MR. BROWN.—Sub-limed sulphur is supposed to contain more 

33—7T—1904 
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acidity. As to how long this wash will stick would say that applica- 
tions made in March last, can still be distinctly seen. It might be 
washed off by a severe east wind if it came soon after the applica- 
tion was made. 

Adjourned. 

ADDRESS OF THE PRESIDENT. 

BY HOWARD A. CHASE, Philadelphia. 

Evening Session. 

To the Members of the State Horticultural Association of Pennsy]l- 
vania: ‘ 

During the years that I have been honored as your President, it 
has been a matter of regret to me that I was not in a position to 
accomplish more for the horticultural interests of our State. 
When I accepted the Presidency, it was my ambition to inaugurate 

a movement for the formation of County Horticultural Associations, 
the same to be auxiliary to our State Association. I, however, 
found myself unable to give the necessary time to the undertaking, 
and left it for those following after me. 

It is to be regretted that this, the State Horticultural Associa- 
tion, is not more closely in touch with the fruit growers and horti- 
culturists of the Commonwealth, and that our membership has not 
extended into every county of the State. 

I understand that the Department of Agriculture, through its 
Economic Zoologist, Professor Surface, has availed itself of every 
opportunity to call the attention of the fruit growers to the State 
Association, but the response in the way of increased membership, 
although encouraging, has not been what we had hoped for. 

Unfortunately, the proceedings of our meetings and the many 
valuable papers read at the same cannot under the present system 
be promptly published and distributed among the members. Could 
this be done, I am of the opinion that much good would result. 

Also, it is to be regretted that there cannot be an annual exhibit 
of Pennsylvania fruits; this in a manner to encourage our fruit 
growers and educating our people as to the most desirable varieties 
and the best methods of raising the same. 

Should the Legislature make an appropriation for this purpose, 
it would be money well invested. 

Some view with alarm the growing tendency to ask State aid by 
the many civic and industrial associations, but I see in this tendency 
nothing at which to be alarmed. Paternalism, however exercised, 
has no terrors for me. 
We read that the Lord helps those who help themselves, and 

under existing conditions, I think the State should, in many ways, 
render assistance to those who are endeavoring to help themselves. 

I will go further. I contend that under its police powers, it is 
the duty of the State to protect, as far as may be practicable, the 
careful and enterprising farmer from his slovenly and careless 
neighbor. 
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In the early history of the State, the farmer would make his lit- 
tle clearing, erect his cabin, and sow the seed for his future or- 
chard. As these trees would come into bearing, he would find that 
some would yield satisfactory fruit, while in other cases, the fruit 
would be worthless, except for cider. 

Then came the itinerant tree grafter who would top graft the 
worthless trees to improved varieties. During this time there was 
little or no commercial orcharding for the reason that the cost of 
transportation was prohibitive. 

Also, during that time, insect pests and diseases with which we 
are now confronted, were practically unknown. 

Now with modern transportation facilities, large orchards have 
been established, and under existing conditions every man who es- 
tablishes such a commercial orchard is to a greater or less degree 
threatened with serious injury by the negligence of his neighbors 
who will allow the pernicious scale and other insect pests and dis- 
eases to remain unchecked upon his trees and hedge-rows. 
Where such conditions exist, I contend that by right the author- 

ities should intervene to afford protection from such menace. 
I cannot elaborate upon this point by citing the numerous 

statutes under which the authorities of the State are now fully 
authorized to protect life and property, and to stamp out the dis- 
eases that are a menace to live stock and to health. 

Some may contend that inasmuch as the orchardist is growing 
fruit for profit, he should protect himself, but let us realize that 
the more favorable the conditions, the more easily can fruit be 
grown, and that the natural increase in the supply will make fruit 
more plentiful and cheaper for the average consumer, and that 
while the fruit growers may number thousands, the consumers 
number tens of thousands. 

It is a lamentable fact that to-day Pennsylvania with its diversi- 
fied soils and climates is largely dependent upon its sister states 
for its supply of fruits. I will net tire you with the figures of the 
supply of other states in comparison with Pennsylvania, but when 
the day arrives, as it will eventually arrive, when Pennsylvania 
grows all of the apples, pears, peaches and small fruits that its 
people can consume, with a liberal margin for exporting, there will 
be’a marked increase in the wealth of the State in its revenues, 
and last but not least, there will be an improvement in the health 
and contentment of its people. 

Although our Association during the 46 years of its existence has 
accomplished much for the horticultural interests of the State, it 
is not reasonable to expect a civic organization of this character 
without State aid to accomplish all that could be desired. 

In view of this, I am heartily in favor of the creation of a Divi- 
sion of Horticulture in connection with the Department of Agricul- 
ture, the same to be under the administration of a practical horti- 
culturist, who shall be paid a salary sufficient to justify his devoting 
his entire time and attention to the horticultural interests of the 
State. 

I am in favor of appropriating to such a horticultural division 
a sufficient amount to inaugurate and maintain a systematic and 
effective educational work. 
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Simply as a business proposition, I contend that every dollar in- 
vested by the State in this direction will be returned to the State 
tenfold; yes, an hundred-fold. . 

I would have the work of this Department confined not only sim- 
ply to the encouragement of the development of our fruit interests. 
but to the adornment of our yards and lawns. It is not surprising 
that the average farmer feels that he has neither the time nor the 
means to do much in the direction of floral decorations about his 
place, and yet in the majority of cases on his own farm and along the 
roadside can be found beautiful and desirable native flowers, 
shrubs, and vines, which can easily and quickly be dug and trans- 
planted, and so arranged as to make the bare, forlorn corners and 
edges of his front yard very attractive to the eye. A little work in 
this direction and possibly a little money expended on varieties that 
do not grow in his neighborhood, would very quickly make his place 
worth more to sell, and vastly more to keep. 

“HOW SAN JOSE SCALE TRAVELS.” 

HISTORICAL. 

By Dr. GEO. G. GROFF, Lewisburg, Pa. 

In 1887 the writer began to plant fruit trees on the south side of 
Lewisburg. In the same year, Mr. G. Wolfe planted on the west 
of the town, in the village of Linntown. In 1893, the trees and 
plants on both our properties were dying from San José Scale. 
They were infested sometime prior to 1893. My property is im- 
mediately adjoining Lewisburg. Mr. Wolfe’s is one-fourth mile to 
the west. Until 1902, the scale was not perceptible in my end of 
town. It has not yet appeared in west end, and Mr. Wolfe tells 
me that none of his neighbors have as yet complained of the Scale. 
South of my property, within a half mile are three orchards. Scale 
was observed two years ago in one of these, but upon newly planted 
plum trees. The nearest orchard to mine is about 300 yards and is 
not yet infested. Across the river one-half mile is an orchard in- 
fested, though young trees. In Germantown, Pa., the scale is known 
to have traveled one mile since 1896. In the writer’s observation 
the scale travels with extreme slowness, after being once planted in 
an orchard. 

HOW IT TRAVELS. 

It walks for a few days after birth and at a rapid rate for so small 
a creature. In Central Pennsylvania it can be seen moving first 
about June 15th, and from that time, so long as there are warm 
days, even until in November. It certainly walks to adjoining trees 
where branches interlace, and so spreads rapidly. It also spreads 
in this way rapidly in nursery rows. 

Given an infested tree, it spreads in an orchard, very slowly, to 
the trees immediately adjacent, and so passes in time over the or- 
chard. It would seem that it can sometimes get from tree to tree 
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over the ground, for in young trees, it is especially at first found upon 
the trunks of the trees, and upon the under branches. To illustrate 
its slow movement from tree to tree, in 1900, in a row of trees on 
the writer’s property, two trees were infested, and the scale be- 
gan to travel along the row. Now, although the branches interlace, 
the scale has not yet reached the ninth tree, which is to-day free 
from the scale. 

The wind may possibly sometimes waft it to nearby plants. 
Possibly it travels on ants, or other small insects. Some are 
quite sure that it is conveyed upon the horse used in working or- 
chards, but this does not seem to the writer probable. Birds, and es- 
pecially the English sparrow, have been credited with spreading the 
scale. If this is so, then it would seem that it makes use of birds, as a 
vehicle, as little as possible. Against the bird-conveying theory, 
we would urge, first, it is commonly found upon the under branches 
of a tree first, in a word, in the places where birds would be least 
likely to alight. Second, the scale selects its host, or plant on 
which it will live. If careful to do this, is it not also careful to se- 
lect the vehicle by which it travels? We think so. Thus it avoids 
the cherry, the Kieffer pear, and forest trees generally, while it 
selects for its home the currant bush, Japan plum, Japan quince, 
Ben Davis apple, Seckle and Anjou pears, and the Rosaceae family 
generally, though there are exceptions. 

But if we do not know how it gets from tree to tree, we do know 
how it has been spread over the State. It came to the writer’s 
property on nursery stock, and it has been carried all over the 
State in the same manner. AI] know that this was true in the 
past. It is still true. During the past summer the writer visited 
three nurseries in this State, all recently infested from purchased 
stock, one from Maryland, one from Iowa, and one from New York. 
In all cases our nurserymen thought they were getting clean stock, 
and for a time, at least, they disseminated infested stock, not know- 
ing that they had the scale. 

There are still dealers in trees who do not believe the scale to be 
really dangerous. Such do not hesitate to sell infested trees where- 
ever they can. There are others who place the burden upon the 
State, claiming that after they receive a certificate of freedom from 
scale, they are free to sell, without further concern, even though 
the scale may be afterward found upon their stock. 

The scale is nearly miscrocopic in size. It may escape a hasty in- 
spection and a careless fumigation. It does so escape. The fact 
is, that to-day after all that has been written and done,scale in large 
quantity is being disseminated on young stock, and will be so dis- 

-seminated until greater care is taken with both inspections and 
fumigations. Dealers need much fuller instructions upon fumiga- 
tion, and it is a question whether or not all fumigation should not 
be done under State inspection. 
Another matter that should receive attention. A nursery once 

infested should ever after be required to fumigate all its stock, or 
such stock as the insect inhabits. So difficult is it to find the minute 
insect, that this precaution is a necessity. 

Inspections should also be delayed so far as possible until after 
the leaves have fallen, for it is well nigh impossible to do good 
work with the trees covered with their foliage. It is the opinion 
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that so far as farms are concerned, the scale cannot spread from 

orchard to orchard, and that an infested orchard is no great men- 
ace to the neighboring farm. In villages it is different. There the 
scale may pass from lot to lot, though generally but slowly. 

THE FOREST IN ITS RELATION TO HORTICULTURE. 

By I. C. WILLIAMS, Deputy Commissioner of Forestry, Harrisburg, Pa. 

The relationship existing between forestry and horticulture may 
or may not be near or intimate. ‘The effect of the forest upon what 
the horticulturist concerns himself with may not be apparent to the 
casual observer; but such relation is no doubt real. This effort, 
therefore, will be directed toward showing how and why it exists, 
the benefit to be derived by one from the other, together with some 
suggestions which it is believed would be well for the Association 
to consider. 

One of the very important uses of the forest is the conservation 
of moisture. A treeless region is a dry country, sometimes arid 
and sandy. A dense forest cover shades the ground, and prevents 
the effect of the direct action of sunlight and rapid evaporation. The 
forest floor, if protected from fire, will soon be covered with a thick 
mulch. The roots of the trees, penetrating deeply, form bonds to 
knit the soil together, as well as water conductors to carry surplus 
rain beneath the surface. The mulch receives water and holds it 
as a sponge, pretvcnts rapid flow-off, and covers the forest floor as a 
wet blanket. In a treeless region the rains beat the soil, from the 
top of which the water rushes, usually carrying a considerable part 
of the soil therewith, the streams and rivers are gorged with water, 
following which is the usual destruction of bridges and fences, 
inundation of lowlands, and deposition of silt, gravel, and other 
debris upon valuable meadow lands. What does not thus flow off 
quickly evaporates, and is dispersed by the winds. Without the 
great natural reservoir, the forest, the water is speedily gone, 
dryness follows with its inevitable injury to vegetation. 

With the forest cover intact, a small part of the falling rain is 
immediately returned to the air by evaporation from leaves and 
branches, some is absorbed, a part descends trunks and following 
the line of roots reaches deep underground strata, while the re- 
mainder is held by the mulch and slowly allowed to sink below the 
surface. Very little of the rainfall thus runs directly off. As a re- 
sult of the above, springs are steadily fed, a moderately even flow 
is maintained, no unusually high water stages are followed by un- 
usually low stages. While the rain may descend never so hard, a 
stream flowing from a well wooded region is seldom if ever colored 
by the washing of soil. 
Among the functions of the leafy part of the forest is the ex- 

halation of watery vapor into the atmosphere. It has been calcu- 
lated, from experiments, that a square mile of average forest will 
exhale three and a third millions gallons of water in a month, or 
one hundred and ten thousand gallons a day, being two thousand 
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barrels of fifty-five gallons each. This is no inconsiderable amount. 
In seasons of more than average dryness an amount of vapor such 

as the above, added each day to the atmosphere, must have a bene- 
ficial effect upon all forms of smaller vegetation, for descending at 
night in the form of dew, it furnishes a considerable part of the 
moisture necessary for ordinary growth. 

It is maintained by some that the presence of large wooded areas 
is conducive to rainfall. The investigation of this question has 
not yet yielded satisfactory results. It is certain that the forest 
does in no way check the volume of rainfall. It is held by many 
that when the great volume of watery vapor rises into the atmos- 
phere to the cloud forming strata of air, it is, under favorable con- 
ditions, but a step to the point of complete saturation and precipi- 
tation. 

The forest is a soil former and in this way may be of value to 
the horticulturist. The roots bring up from the depths of the earth 
mineral plant foods which find their way back to the surface of the 
earth in the form of twigs and leaves, there to decay and form the 
valuable humus or mulch, found in every protected forest. A small 
wooded area will furnish many hundred loads of rich forest soil 
which may be used by the horticulturist on thin or well worn soils 
with the best results, as well as employed for the lightening, sweet- 
ening, and general improvement of heavy soils. So well known is 
the forest as a soil former that on the continent of Europe worn out 
areas are planted with quick growing trees. At the end of thirty 
years the trees are marketed and the soil is found to have regained 
its former vigor and excellence, now ready for the intensive farming 
which characterizes those thickly populated countries. 

In some localities vegetation suffers greatly by reason of the in- 
tensity of storms and prevailing winds. Horticulture under these 
conditions must of necessity suffer severely. The wind bloweth 
where it listeth but its force can be diminished and consequent de- 
struction of small fruits and tender vegetables decreased by the 
planting of suitable trees to act as a wind-shield or screen. Noth- 
ing better of the kind exists than a nearby wood heavily timbered, 
interspersed with hemlocks, firs, and other low spreading coniferous 
trees. It is the experience of many fruit growers that among the 
most dangerous obstacles to their business are the violent storms 
likely to occur at times of greatest disadvantage and without warn- 
ing. A more generous forest planting, or an adaption of lands for 
horticultural purposes well situated with respect to forested areas 
could not be other than helpful. 

In localities where the soil is light, thin, and disposed to be sandy, 
another obstacle to the art of the horticulturist is dust storms and 
the shifting of soil by means of the wind. With the force of the 
wind broken by the intervening forest, the dust and sand deposited 
within, or on the windward side of the wooded land, the forest takes 
the place of a great filter, allowing clean air to emerge and prevent- 
ing flowers, fruit, leaves, the sensitive organs of orchard and garden 
plants, from being choked with dust, sapping their vitality by the 
absorption of watery juices, to their most certain injury, rendering 
such fruit unfit for the market, and destroying hopes of profitable 
return to the owner. 

Another benefit which, it is believed, the forest confers upon the 
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horticulturist is its probable effect of retarding early frost. It is 
a well known fact that a cloudy night at the beginning of the frost 
Season means freedom from frost for that night. The orange 
erowers of Florida and the grape growers of Central New York 
build great smoke or smudge fires, covering their orchards and vine- 
yards with a blanket of smoke, preventing the radiation of heat, 
consequently removing danger of frost. Over an extended forested 
area, interspersed with farms and gardens, much the same effect 
can be produced. The watery exhalation from the forest, hereinbe- 
fore spoken of, condensing overhead into the form of low hanging 
clouds, acts in the same way as the smoke blanket, or a general 
cloud covering. Of course no such effect could result from forests 
of diminished size or ordinary woodland. 

The horticulturist, along with all others, enjoys many common ad- 
vantages or benefits of the forest. The question of irrigation is 
one that does not confront the Pennsylvania fruit grower, but it is 
a most vital question with his brother in California and other arid 
regions of the West. Without the forest to conserve the snow and 
rainfall, there could be little hope for extending the benefits of 
irrigation. 

Such being the benefits conferred upon horticulture by the forest, 
we look in vain for benefits to the forest conferred by the practice 
of horticulture. In other words, the two do not stand in a recipro- 
cal relation. It is wholly a one-sided matter; but the horticulturist 
can, indeed, lend his influence toward the protection and preserva- 
tion of the forest. He can, in the first place, refrain from de- 
stroying it, should he happen to be the owner of any considerable 
forest area. He can protect it from fire and spoliation, and insist 
that others do the same. He can extol the virtues of the forest. 
He can educate himself and his children to look upon it as a great 
natural inheritance, “to be wisely used, reverently honored, and 
carefully maintained.” 

MR. CREASY.—This is a subject in which I am much interested, 
and will be one of the great questions of the future. The subject 
of rebates is one that has not been fully met. In sparsely settled 
townships and counties in which are large tracts of forest, money 
is needed for roads and schools, and where rebates are granted the 
amount must be made up on other property. In our county the 
great danger to forests from fires come from railroads, and if there 
was some way to compel these corporations to assist in extinguish- 
ing them, a great step would be gained. 

MR. McSPARRAN.—In justice to one of our railroads, I would 
state that it is very careful to keep its right of way clear of any- 
thing that might cause fires. They have track walkers who act as 
wardens. 

MR. PETERS.—In Southern Pennsylvania there are thousands of 
acres of forest almost covered with undergrowth, and have been 
almost bare of trees for 25 years. Nearly every year these forests 
are set on fire by freight trains, and nothing is said about it. It 
has been suggested that owners of large forest tracts be compelled 
to divided them into sections, and open avenues through them, so 
as to facilitate the handling of fires. I think twenty-five or fifty dol- 
lars paid annually to a conscientious man would guard or protect 
5,000 acres. 
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DR. GROFF.—Mr. Peters’ views in many particulars correspond 
with my own. If we could imprison the men who start fires it 
would be a great gain. In addition to the causes of fires already 
mentioned, the material left in the forests by- lumbermen is a very 
important factor. As to the system of rebates allowed by law, it 
is not so much unconstitutional as impracticable. The deficiencies 
occasioned by such rebates must be met by additional taxes on 
other property. This work of replenishing our forests has just 
been begun, and is one of our most important problems. 

MR. STOUT.—My county is covered with immense areas of forest 
and no attention is paid to the extinguishing of fires. 

MR. BRIDGES.—No one is more interested than we who are en- 

gaged in fruit culture and have large fruit interests. 

MR. WILLIAMS.—I am delighted to hear this discussion, and 
am pleased to see the interest that is manifested in the forestry 
question. 

I have been convinced that constables as a rule are inefficient fire 
wardens and are not to be depended upon. I know that one-half of 
our forest fires are started by railroad engines. The remedy lies 
with the Legislature, and if the people will pay the bill, the Depart- 
ment will see that the fire question is met by putting a man on every 
square mile of forest. The Governor’s message recommended that 
for a distance of 100 feet on each side of the tracks, railroad com- 
panies should be required to extinguish all fires. We have about 
fifty men for 600,000 acres, a force manifestly inadequate. 

MR. CHASE.—I think that no one present is more heavily taxed 
or harder hit by forest fires than the President of this Association. 
We have many fires in my district in the northeastern part of the 
State, and the section hands are not as careful as they should be. 
A large per cent. of the people there depend upon the huckleberry 
crop, and it is their object to burn over our forests about every three 
years. Over and above all we must try to educate our people that 
it is their interest to protect our forests. 

On motion of Mr. Creasy, the Chair was authorized to appoint a 
committee of three to draft some plan of procedure to present to 
the Legislature in reference to this question. 

Messrs. Creasy, McSparran and Chase were appointed. 

The following committees were announced: 

DECEASED MEMBERS. 

W. H. Moon, 8. Morris Jones, James Krewson. 

LEGISLATION AND ALLIED ORGANIZATIONS. 

Gabriel Hiester, Chairman; Ear] Peters, John G. Rush, H. A. Sur- 
face, Howard A. Chase, Enos B. Engle. 

The following paper was read: 

b4 
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SHOULD QUALITY OR QUANTITY BE OUR AIM? 

By Hon. W. T. CREASY, Catawissa, Pa. 

More than fifty years ago the author of Barry’s Fruit Garden said: 
“The fine fruits that were formerly considered as luxuries only for 
the tables of the wealthy are beginning to take their place among 
the ordinary supplies of every man’s table; and this taste must grow 
from year to year, with an increased supply.” The family that con- 
sumes a bushel of good fruit this year will want a larger quantity 
next year. Since it would appear that both quantity and quality 
should be our aim, and in the great desire to secure quantity we let 
go of quality, and by having poor quality we need not so much quan- 
tity, so of the two I prefer quality and so do you, at least for our 
use. But when we produce fruit for sale we often think the peo- 
ple want nothing but quantity, when in reality with a little education 
they also want quality. Then what is the effect? The fruit with 
quality will sell while the poor fruit must waste, and is this not 
about the condition of affairs we have arrived at in the fruit busi- 
ness in this State, as well as in the United States? 

I believe the planting of fruit is being overdone, and those who 
have planted varieties for quantity only will find no market for their 
fruit, at least not at profitable prices. A few years ago fall and 
winter pears of the varieties of high quality brought good prices, 
but the large planting of the Kieffer drove out quality, and to-day 
we are awakening to the fact that the Kieffer pear is selling for 
little or nothing, and I will venture the prophecy that in a few years 
people will again pay the price for quality. The Kieffer pear has 
often been compared to a potato for quality. While I will not affirm 
or deny that its quality is poorer, I do say that the price is less than 
that of potatoes. I question very much whether the per capita con- 
sumption of pears to-day is as great as it was ten or twelve years 
ago, when there was a larger per cent. of better pears in the mar- 
ket. 

In our section of the State we had a big apple crop and thousands 
of bushels went to waste, principally from two causes: First, there 
seemed to be no co-operation among the growers to dispose of their 
crop; and, secondly, many were of such poor quality that the only 
way to get shut of them was to let them rot on and under the trees. 

I disposed of a carload of Baldwins to a customer in Nebraska, and 

the principal reason why I could sell them to a customer so far away 

was because they were not Ben Davis. I met one of this man’s em- 

ployes a few days ago and asked him whether they had no apples in 

the West and he said, “We have Ben Davis, but our customers know 
that apple too well and would rather have none than that.” Iasked 

him how about the York State apples, and he replied, “They are too 
green, while yours are nicely colored, and carefully packed.” 

The apple market has been more or less demoralized this season 

and it is quantity and not quality that has made the business un- 

profitable. A great deal of money can be saved and made by dig- 
ging up fruit trees and plants bearing worthless fruits. _ 

Another general cause of poor prices is our carelessness in culture 
and getting our fruit on the market. With the greatly increased cost 
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of labor there must come a revolution in the fruit business and I 
know of no better time to begin than now. The future will demand 
quality, and if we wish to stay in the business we must accede to 
these demands by planting better varieties with better cultivation 
and better methods of disposing of our fruit after it is grown. 

In a fruit garden quality is still more desirable than in a commer- 
cial orchard, for here it is that we intend to take our own medicine. 
How much we are disgusted even with ourselves when we come to 
eat fruit from our own garden that lacks quality. One bunch of 
good grapes is worth a bushel of sour ones. It is in these gardens 
that the happiest days of man’s life are spent, be he rich or poor, 
merchant or mechanic. No farmer or laborer can look upon a fine 
fruit garden but to be filled with the highest emotions of the true, 
the beautiful and the good. But alas, my dear friend, should you 
be so unfortunate as not to possess that beautiful fruit garden, and 
perchance your neighbor does, and should you take a sly peep over 
his garden wall and behold a Ben Davis apple or a Kieffer pear, 
would you not keep the Commandment “Thou shalt not steal,” and 
pray the Lord to have mercy on the mam that planted them and the 
nurseryman that grew them. 

MR. PETERS.—We frequently receive at our office some such 
statement as has been made in the paper just read. Still, there are 
certain people who will plant Ben Davis apple and Kieffer pear 
trees, and I know parties who say that Ben Davis is the best culinary 
apple grown. Mr. Brown can tell you something about Kieffer 
pears that will surprise you. It costs less to grow them than pota- 
toes and they are not easily killed by San José Scale. I can deceive 
one third of the members of this Association on canned Kieffers, and 
we want some reasons for denouncing varieties of fruit that are so 
popular with the masses. If I had 1,000 Ben Davis apple trees 1 
would not change them. 

MR. MOON.—I did not know there was so much room for mission- 

ary work in Mr. Peters’ county. 

MR. PETERS.—One of the most convincing arguments is our 
apple buyers who offer 25 to 50 cents per bushel more for them than 
for other kinds. 

MR. CHASE.—There is no question that Ben Davis and York 
Imperial will sell, but the dissemination of such varieties must have 
a tendency to decrease the demand for apples. 

PROF. WATTS.—Judging by reports sent to the Chairman of 
General Fruit Committee, York Imperial is losing ground. One year 
ago it stood first on the list of desirable apples in this State. Now 
it is second. 

MR. HIESTER.—It seems to me this only emphasizes what has 
been on my mind for years. There are locations in Pennsylvania 
where Ben Davis and Gano can be grown as well as anywhere else. 
My object in fruit growing is to make money, but I always try to 
sell a man something that will induce him to patronize me again. 

MR. BROWN.—Mtr. Hiester ought to come to Delaware, where 
we net $150 dollars per acre for Kieffer pears. While I am in hearty 
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accord with Mr. Creasy’s paper, at the same time I grow things for 
money. There are two classes of customers. We have an educated, 
wealthy class that wants the best that can be had, and horticul- 
turists must plant for that class. Then we have a laboring class 
in all communities that will buy an article because it is cheap. My 
Kieffer orchard is the oldest in Delaware. I have improved their 
quality by cultivation, fertilization and thorough spraying. The 
Kieffer has no equal as a preserving pear. It has a quince flavor 
peculiar to itself when put into glass. The tree is hardier and more 
productive than any other. As for Ben Davis, it has brought more 
dollars to american apple growers than any other apple, but I 
would not want it for myself when I can get Stayman, Jonathan or 
Rome Beauty. Last year 85 per cent. of my crop was absolutely 
perfect. 

PROF. WATTS.—What are the claims made for Stayman? 

MR. BROWN.—Trees bear younger than York Imperial, and ripen 
a larger per cent. of good apples. It is decidedly more profitable 
than Rome Beauty. We also have an apple called Nero, and the 
tree at 18 years old yielded 443 bushel baskets of fruit which sold 
for more in Philadelphia than New York Baldwins. It bears every 
year and is beautiful and uniform in color and size. 

MR. REED.—I find that Kieffer on heavy soil will yield large 
fruit of poor color and quality. On sandy soil it is usually of good 
color and quality. 

Adjourned. 

MESURE 9.30 A. M. 

Having been called to order by the President, the Treasurer’s 
statement was read showing a balance of $8.60 on hand. 

The following letter was read by the Secretary. 

Harrisburg, Pa., January 17, 1905. 

Mr. Enos B. Engle, Secretary of State Horticultural Society, Har- 
risburg, Pa.: 

My Dear Sir: I beg to acknowledge the receipt of your notice of 
the meeting of the State Horticultural Society, which meeting it 
was my purpose to attend. I am sorry to say, however, that a wire 
message from my home, announcing the death of one of my closest 
friends calls me away, and will make it impossible for me to be with 
you. Hoping that you may have a very pleasant and successful 
meeting, I am, 

Very truly yours, 
N. B. CRITCHFIELD, 

Secretary of Agriculture. 

Prof. H. A. Surface and Gabriel Hiester were appointed a com- 
mittee to’ wait upon Governor Pennypacker, and invite him to the 
meetings. 

Mr. Cooper, Chairman of Committee on Nominations, submitted 
the following list of officers for 1905. 
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President.—Gabriel Hiester, Harrisburg. 
Vice Presidents.—Hon. W. T. Creasy, Catawissa; Thos. B. Meehan, 

Germantown; Dr. J. H. Funk, Boyertown. 
Recording Secretary.—Enos B. Engle, Waynesboro. 
Corresponding Secretary—Wm. P. Brinton, Christiana. 
Treasurer.—Edwin W. Thomas, King of Prussia. 

Mr. Cooper was authorized to cast the ballot of the Association 
and the aforenamed were declared elected. 

The selection of a place for next annual meeting was taken up. 

Mr. McSparran named Lancaster. 

MR. PETERS.—While we were well treated, and had an excellent 
meeting at Lancaster, we met there only a year ago, and I extend 
an invitation to come to Gettysburg. I invite you in behalf of our 
Adams County Fruit Growers, who will be glad to have you come 
there. We have a Fruit Growers Association of some 40 members 
in our county all growing leading varieties. You will also be able 
to learn something of conditions existing there. 

Gettysburg too is historic ground and extends the hand of wel- 
come. 

Mr. McSparran withdrew his nomination of Lancaster, and Get- 
tysburg was unanimously chosen. 

The following paper was read: 

THEORY vs. PRACTICE. 

By W. H. S8TouT, Pinegrove, Pa. 

If we go back in imagination to that remote period when the 
human race had evolved to a more intelligent and reasonable crea- 
ture than brute creation, in the wilds of the world, upon his own re- 
sources, among other animals, and increasing numbers of his race, 
the struggle for existence intensified, by increasing population when 
sheltering places in hollow trees, caves, and caverns were all pre- 
empted and occupied, the theory of constructing sheltering tents 
for protection suggested methods not then in practice. The theory 
has been improved with the advance of civilization from the rude 
tent of leaves, bark or skins to this period of sky-scrapers. Inex- 
perienced, untrained and uneducated, subsisting upon the products 
of nature, dieting upon roots, herbs and wild fruits as vegetables, 
and upon turtles, snakes, snails, fish and such small game as the 
first instrument in use—a wooden club—supplied him with meat, 
until the easy available supply became exhausted, when improved 
methods—a necessity—the theory of using stone axes, hammers, 
and spears, the bow and arrow with pointed flint, ushered in the 
stone, to succeed the wooden age. Ambition, envy, rivalry, feuds 
and conflicts, were settled by combat between individuals and tribes 
and the theory of conquest and possession through practice became 
the law. Theory suggested hollow logs as suitable vessels for navi- 
gation and fishing, and the wind driving the craft, suggested some- 
thing to catch the breeze as a propeller. 
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An unfortunate animal or a nutbearing bush overwhelmed with 
hotlava from a volcano, or by fires kindled by lightning’s flash, 
roasted the food which was found superior to that in it uncooked 
condition that the theory of cooking and the use of fire in domestic 
economy became a practice, and when not otherwise obtainable, fire 
was kindled by friction, until the iron age introduced the flint and 
steel, science the friction match, and the electrical appliances so 
common in our time. It is only 400 years since this country, pos- 
sessed by Red men was discovered, and found the natives in the same 
condition as was Europe, earlier, while Egypt and Asia had advanced 
to the bronze age, while iron was not in use until at a later period. 

Ignorant people ridicule theory, and when scientific persons appear 
before them as instructors, they are looked upon as imposters, while 
in their daily pursuits the same persons who speak flippantly of 
science, make use of theories conceived and put into practice long 
ago. Before Galileo’s time, “the morning stars sang together for 
joy,” the planets were euided by cellestial hands, and ‘lightning was 
the Angel of the Lord. In this early period, theory was a dangerous 
thing to the theorist, but navigation owes its success to the once 
ridiculed science of astronomy, and agriculture to the theory of 
cross-fertilization, and the animal industry to the careful study of 
biology by Darwin. When in 1752, Franklin, accompanied by his 
son, drew electricity from the clouds with his kite on the commons 

of Philadelphia, he went quietly, for fear of ridicule should his 
theory result in failure, because then, as at present, there were peo- 
ple who were superstitious about things which they did not under- 
stand. It is only a hundred years since Philip Ginther, while hunt- 
ing on the mountains near Summit Hill, found a black stone which 
theory led him to believe it might be stone coal, which it proved to 
be and was first quarried in 1792, but its use was not known, and 
would not burn readily, it was used on garden walks in Philadelphia 
until after repeated efforts and failures, the closing of furnace doors 
to avoid danger while away to dinner, its value as fuel was acci- 
dentally discovered. 

There are accidental discoveries of useful things, as for instance 
Bordeaux mixture; nitro-glycerine; the virtue of Peruvian bark and 
other things; but in a general way theory, always has a share in the 
practical application of discoveries. The theory of bacteria in soil, 
that of obtaining nitrogen from the air by chemistry, to that of navi- 
gating ships in the air are being practically worked out, while that 
of making rain and disseminating hail storms by explosives are held 
in obeyance. Like trusts, there are good theories and bad theories, 
among the latter, that by having had good roads, we might have 
hauled ourselves rich, according to logic of wheelmen, owners of 
fast horses and automobiles. That the losses sustained through in- 
sect injury, and other causes, fabulous fortunes are missed, yet fre- 
quently the things produced do not pay cost of production. 

Forestry is to abate all future taxation for coming generations. 
The theory entertained in some quarters that the farmers have been 
educated to such a high degree that none but college graduates and 
professors, with suffixes, Sc. D., Ph. D., Ph. C.>-A..B., B. S., M. Ag 
M.S., and possibly L. L. D. These are theories that it is hoped may 
be realized, but it’s not likely to happen before the millenium. In 
theory we can fertilize, trim and spray our fruit trees and make 
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them resistant to any contingency of weather conditions, but in prac- 
tice the thermometer, indicates a low temperature after some warm 
days swelling the buds, or a May or even June frost may find the 
blossoms open and destroy our prospects and all our pet theories 
in a night. 

Theory and practice go together. While theory is before practice 
it may be designated the advance agent to progress. It is necessary 
in practice to give new theories careful consideration, to decide 
whether they can be adapted to our conditions. The advocates of 
constant cultivation, mulching, planting stub trees, repeated spray- 
ing, might find their theories useless and impracticable under differ- . 
ent conditions and other locations. We have some excellent teach- 
ers in the different branches of agriculture and some who know very 
little about any. It is related that an agricultural and city editor 
of a town paper, visited a friend in the country, arriving with a con- 
veyance when the proprietor was away. They undertook to unhitch 
the horses, and after unbuckeling permanent fastenings and un- 
neccessary parts, put the horses in the stable. They tried to re- 
move the collars, and after pulling and tugging in vain, concluded 
that the collars were put on when the horses were young, after which 
they grew so large that they must remain on permanently. For- 
tunately a little girl who had directed them where to place the team, 
observed them working on a wrong theory, came to their relief and 
by simply reversing the collar removed it with ease. Theoretically, 
dairying is a highly remunerative business, and if all milch cows were 
ideal milk producers giving upwards of a barrel of milk daily the 
problem of the price would be an important consideration when 
the price is 80 cents to a dollar for forty quarts. One of the practi- 
cal problems is to get up early mornings, do the necessary chores, 
get a team ready to start breaking new ground during hot days 
when the thermometer registers 90 degrees and above, striking 
stones, here, and stumps and roots, turning over a bumble-bees’ or 
yellow-jackets’ nest, unable to go either ahead or backward is in- 
tensely practical. 

The theory of spraying trees with Bordeaux mixture, or lime sul- 
phur and salt which must be boiled and put on hot is a dreaded task, 
and practically about as disagreeable as weeding an onion patch, 
or hauling and spreading manure in August. 

Theoretically, there is both pleasure and profit in bee-keeping, but 
when queens are to be introduced, colonies divided, swarms hived, 
or honey removed, working in the heat of summer, wearing a veil 
while working among a lot of enraged bees, bent on business, try- 
ing to find places to insert their poisonous darts, it is neither as 
pleasant nor as profitable as writers would have us believe. We 
profit, however, and enjoy privileges and blessings that are due to 
theory and carried to practical success. A few men of note, the 

names of Columbus, Newton, Harvey, Watt, Howe, Morse, Pasteur, 
Westinghouse, are familiar to everyone, each one of those named 
worked out a theory that are of vast practical utility. In horticul- 
tural lines, Luther Burbank, working out theories that prove practi- 
cally of much value, and among the latest that of having produced 
a spineless cactus plant, which will thrive in rainless districts and 
afford food for animals where none can live now. 
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MUSHROOM CULTURE. 

By THOMAS RAKESTRAW, Kennett Square, Pa. 

The word mushroom is used by some as a general term for a 
large number of the higher fungi, which would include what is gen- 
erally known as mushrooms, toadstools and puff-balls. The lower 
fungi would include rusts, smut, molds and mildews. Others use 
the word in reference to the common edible kinds in cultivation, 

~and those that grow in the fields. Still others apply it to all the 
edible species, and use toadstool in reference to the poisonous kinds. 
Webster says a toadstool is a mushroom. It will be seen that it is 
difficult to give a satisfactory definition, or to tell just where mush- 
rooms commence or where they end. There are hundreds of varie- 
ties, many of them are edible and some are poisonous. In a horti- 
cultural sense, when we speak of mushrooms, we mean those in 
cultivation in this country and Europe, and those that grow natur- 
ally in the fields. This variety botanists have named Agaracus 
Campestris. The best known of the other genera are the Coprinus, 
Lepiota, and the Aminita, all of which have several edible species. 
Among the Aminitas are a number of poisonous kinds, of which the 
principal one is the Aminita Phalloides which is responsible for 
most of the deaths caused from eating mushrooms. It is generally 
found in the woods or near them. 

The common mushroom is umbrella-shaped, and the principal 
parts are the stem and the cap, which has gills underneath. At first 
these gills are white in color, a little later they are pink, and when 
the mushroom becomes still older and is ripe, they are of a black- 
ish color. This is due to the ripening of an immense number of 
seeds or spores on the surface of the gills. It is supposed that 
these seeds or spores of the mushroom, when growing in the fields, 
are scattered by the wind or are distributed in other ways, and when 
they fail in congenial places, they germinate and produce the spawn 
which botanists have named mycelium. A person would naturally 
suppose that we would be able to take the mushroom spores and 
raise other mushrooms from it, but so far, no one has been able to 
do this, though there has been a great deal of experimenting along 
this line. But that the spawn is produced from the spores in 
Nature’s way, however, is almost certain. 

In the growing of mushrooms, the spawn itself is cultured and 
divided, and the new spawn is grown from the parent stock. The 
spawn is the true mushroom plant, and what we call mushrooms is 
the fruit. The spawn or mycelium has the appearance of a net- 
work of delicate white threads which grow through the soil or 
manure or the beds that have been prepared for it. Under fav- 
orable circumstances, and having the right temperature, moisture, 
and proper nourishment, the plant developes and in due course of 
time produces fruit. 

Cultured or made spawn is an article of commerce and is manu- 
factured in large quantities. That used in this country is made 
mostly in England and comes in what are called bricks. These bricks 
are about 9 inches long, 5 inches wide, 1 and 4 inches thick, and 
weight about one pound. They are made of horse manure, cow 
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manure and soil mixed together. After the bricks are made into 
shape, and are dried sufficiently, a small piece of spawn is placed in 
the center of each and the hole is closed up with a piece of the same 
material of which the brick is made. <A bed of horse manure is pre- 
pared as for a hot bed. ‘The bricks are piled upon it, but not too 
closely, and are then covered up. The moisture and heat from the 
manure will start the spawn to grow or run through the bricks. 
When this process has gone far enough, the bricks are allowed to 
cool off and dry, and further growth is stopped until they are to be 
used for producing a crop. 

The manufacture of spawn is regarded as a very particular busi- 
ness requiring great skill and care. The French make and sell 
what is called flake spawn but it is not much used in this country. 
It is light, and comes in large strawy flakes. There is an American 
Spawn of very recent introduction which is now used to some extent. 
It seems likely that it may come into general use, as excellent re- 
sults were obtained from it during the past season. This American 
spawn is made by taking pieces of the mushroom itself for propa- 
gating purposes, and it is claimed that the manufacturers can by 
this method produce and propagate any particular strain, and that 
by selecting fine specimens for the purpose, they can make a spawn 
that will produce mushrooms like the parent stock. 

Virgin spawn is that which is obtained from the fields or manure 
heaps, and is supposed to come from the spores. It is more vigor- 
ous than made spawn, and manufacturers endeavor to get it to use 
in making the spawn which they sell. 

Mushrooms grow in all temperate climates in the world, but they 
will not grow where it is either too cold or too hot. They may be 
grown in houses built for their cultivation, in house cellars, barn 
cellars, under the carnation benches in greenhouses, in caves or in 
any other place where the temperature and moisture can be con- 
trolled and kept about uniform and at the proper degree. 

A common plan for houses is about as follows: 100 feet long, 18 
feet wide and 6 feet to the eaves and with an even span roof. This 
will allow three beds, 3 and 4 feet wide on each side, and four beds 
7 feet wide in the center, and two alleys, 2 feet wide, to give room 
for picking the crop, putting in the manure and taking it out, after 
the cropping season is over. The entire bed surface of such a house 
would be 4,900 square feet, and would require about 100 tons of 
manure costing $1.25 per ton exclusive of freight and 1,200 pounds 
of spawn costing 6 cents a pound. Mushroom houses generally 
have a cellar of 2 or 3 feet dug out, and the dirt is also banked up 
around the house on the outside. This tends to make it easier to 
keep as even temperature which is a very important consideration. 

Horse manure from the cities is the kind generally used. It 
should be free from any other matter and not too strawy. It is 
put in ricks as hauled from the car and earth is mixed with it as it 
is piled—usually in the proportion of about 5 cart-loads of earth 
to 20 tons of manure. While the manure is in preparation, the rick 
is turned at three or four different times until it is considered in 
the proper condition. It is then put in the beds in the mushroom 
house to the depth of about 8 inches and packed quite firm. The 
temperature of the manure will rise to 100 degrees or more, but 
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will soon fall. Growers usually spawn the beds when it has dropped 
to about 90 degrees. The spawning process consists in cutting up 
the bricks in about 8 pieces and putting them 2 inches deep in the 
manure and 10 inches apart. In a week or 10 days the beds are 
covered with about 1 and 4 inches of earth—rich sod—with the 
heavier grassy parts of the sod thrown out is considered the best. 
It should be moderately moist, but not wet, and it should be made 
firm. After this is done, a temperature of about 60 degrees is de- 
sirable. 

The length of time until signs of mushrooms appear on the sur- 
face varies, as they are sometimes much slower than others, but 
usually, in about 5 or 6 weeks there will be an appearance |ike white 
mold on the surface, and in a short time after this, the mushrooms 
will appear. During the interval of time from spawning until the 
crop comes, the anxious grower will be examining the beds to see 
if the spawn is running freely and filling the entire mass of manure 
with a complete network of small white veins. If it is doing this, he 
is pleased with the prospect. At the joints in this network of spawn 
or mycelium little rounded enlargements are formed. ‘These are 
called buttons, and as they grow and come up to the surface they are 
supported by a stem. They very soon push up through the manure 
and dirt and we have the mushroom. It seems quite a while after 
the house is spawned until there is any crop, but when they once 
get to coming through the soil, they develop very rapidly. After 
the mushroom house is producing, the temperature should be kept 
as near 55 degrees as possible. A high temperature brings the crop 
on too rapidly and exhausts. the beds. The mushrooms will be 
weak, of poor quality and will have objectionably long stems. 
Much care must be observed in the watering. It is the custom to 

moisten the beds when the first signs of mushrooms appear and 
afterwards whenever the soil shows signs of dryness. They should 
never be flooded, simply enough water being applied to keep the 
earth moist but not enough to get very dry before watering. Heavy 
drenching is considered injurious to young mushrooms. Hence the 
necessity of watering sparingly and often, but not more often than 
necessary to maintain a moderate moistness in the soil. 

After the cropping season begins the mushrooms develop very 
rapidly and it is only a few days after they begin to come through 
the ground until they are ready to pick. They must be gathered 
every day. They must not be cut off, but pulled. In preparing them 
for market, the roots are cut off, and then they are firmly packed, 
with the caps up, in four pound baskets made especially for the 
purpose. Those grown in this section are sold mostly in New York 
and Philadelphia markets. Prices vary in different years and at 
different times in the year. Early in the fall they often bring as 
much at 75 cents to $1.00 a pound, and late in the spring, before 
the weather gets hot, they will often bring the same price. But the 
bulk of the crop, however, is gathered between these extreme sea- 
sons, and brings to the grower prices varying from 25 to 60 cents a 
pound. 

After the crop is over the houses are cleaned out. The refuse 
makes a good top dressing for any soil. The houses should be 
thoroughly purified and everything about the house should be white- 
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washed in order to destroy any objectionable fungi that may be 
about the place, and which might make trouble in the next crop. 

The growing of mushrooms has increased very much during the 
last few years. Ten years ago there were perhaps not one-fourth as 
many grown in this section as there are now, and then the price was 
sometimes as low as 17 and 18 cents a pound. This shows there is 
an increasing demand.and that people are finding out that mush- 
rooms are good to eat. Chester and Delaware counties are import- 
ant factors in the supply of mushrooms to the eastern cities and 
are no doubt the greatest mushroom producing sections in this coun- 
try. There are several growers who use as much as 500 tons of 
manure annually and others who use more than this. It is esti- 
mated that there is used in the aggregate as much as 10,000 tons 
annually in these two counties. 

There are a great many mushrooms grown in England, many more 
there than here. The French have made a specialty of growing 
them in what are called “The Caves” at Paris. These underground 
caves or tunnels are abandoned quarries from which building stones 
have been taken. They are from 40 to 125 feet under ground and 
vary in height and width according to the size of the vein of stone 
quarried. A few of them are entered horizontally, but most of 
them are entered from a perpendicular shaft at the top. Work- 
men ascend and descend by means of a ladder. The manure is pre- 
pared above ground and when ready to be used, it is thrown down 
the hole. The refuse is taken up by means of a windlass. 

Their methods are quite different from the English or American. 
They make no beds like ours. The manure is made up in ridges. 
There ridges are 18 inches wide at the bottom, 6 inches wide at the 
top and about 18 inches high. Alleys a foot wide are left between 
the ridges. They are spawned and earthened much the same as the 
Americans do, only they use the flake spawn. They are considered 
expert growers and many of them are engaged extensively in the 
business—some using as much as 3,000 tons of manure annually. 
The mushrooms are sold at auction in Paris, but at a lower price 
than in this country. For a few years there seemed to be a desire 
here to imitate the French in their methods, but about all have 
abandoned them. 

Thus far it would seem as if it was all smooth sailing for the 
mushroom grower but such is not the case. In the early spring 
maggots are likely to attack them, and they are liable to a disease 
called black spot. They are also subject to slugs which eat holes 
in them. Fogging off is a common trouble. It consists in the soft- 
ening, shriveling and perishing of the young mushrooms, which 
assume a brownish color. It is considered a root trouble and may 
be produced by too much watering, a drip in the bed, disturbing the 
mycelium when picking the mushrooms or any other cause that dis- 
turbs the mycelium will cause the young mushrooms to fog off. 

There is a great deal of uncertainty connected with their produc- 
tion. In fact, there seems to be no certainty. Beds spawned the 
same day with the same kind of spawn may give very different re- 
sults. The beds may be alike in every particular and the grower will 
not be able to tell why the one failed and the other was a success. 
The learner is just about as likely to have a heavy crop as the vet- 
eran of 20 years experience. An old barn cellar or house cellar, an 
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abandoned silo or ice-house may produce an exceptionally heavy 
crop, while the mushroom house, built after the most approved pat- 
tern, may prove a complete failure. Indeed, there is so much un- 
certainty, that old growers are cautious about giving advice, and 
will say they know nothing about the growing of mushrooms. If 
anyone is fond of uncertainty, and wishes to engage in a first-class 
lottery, let him go into mushroom growing. 

It is a general opinion that the cause of many failures is in the 
spawn. It may be, that in its manufacture, it has been overheated, 
or, on shipboard it has possibly been too close to the boiler, and 
the moisture and heat have started it to grow, either of which would 
damage it seriously. Perhaps we sometimes get old spawn, which 
is considered very objectionable. It is very difficult to tell good 
spawn—spawn that will produce desirable results with any- degree 
of certainty, and but few of the men who grow mushrooms are 
able to separate the good from the bad. It seems that this should 
centainly be a part of the business that every grower might under- 
stand. The manure, spawn and labor are all expensive, and there 
should be some security that the spawn is fresh and strong, and that 
it only needs the warmth, moisture and plant food properly applied, 
to reward the grower for his vigilance and labor. 

ARGUMENTS FOR AND AGAINST THE FUMIGATION OF ALL 
KINDS OF NURSERY STOCK LIABLE TO INFESTATION BY 
SAN JOSE SCALE. 

By PrRoF. H. A. SURFACE, Economic Zoologist of Pennsylvania. 

By fumigation we mean subjecting an object to exposure to 
deadly fumes when confined within a closed space. The vital range _ 
between a tree and an insect attacking the same is so wide that 
the fumes may be made strong enough to kill the pest without in- 
juring the tree or plant. It is found by many experiments that 
fumigation is the only effective means of killing the San José Scale 
and certain other destructive pests when found upon nursery stock, 
and thus preventing their spread to orchards in which this stock is 
to be planted. 

One may fumigate with carbon-bisulphide or any other material 
that will produce deadly fumes, but the best material that is now 
known is hydrocyanic acid gas, generated by dropping cyanide of 
potassium into sulphuric acid diluted with water. The requirements 
in the State of Pennsylvania, and in fact in most states of the 
Union, are that the cyanide must be 98 per cent. pure, the sulphuric 
acid must be 1.83 per cent. specific gravity, and the following amount 
must be used for each one hundred cubic feet of enclosed space: 

One oz. (by weight) of cyanide of potassium. 
Two oz. (by measure) of sulphuric acid. 
Four oz. of water. 
The sulphuric acid is to be poured into the water in an earthen 

or wooden vessel, and the cyanide is to be dropped in suddenly. Then 
the operator must escape from the room just as quickly as possible. 
It is best to have the proper amounts computed according to the size 
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of the room, using the above formula for each one hundred cubic 
feet, and have them weighed and measured, and the cyanide placed 
in a small paper bag ready to drop in at once and permit the imme- 
diate escape of the operator from the fumes, which are most deadly. 

It has been found by actual experimentation that prolonged ex- 
posure of a low grade of material, or to fumes from a less quantity 
of material, is more likely to injure the plants, without being so 
sure of killing the scale, as is exposure to the fumes of a sufficient 
amount for a shorter time. That is to say, short exposure (about 
forty minutes) with the above formula is proven to be more in- 
jurious to the insects and less injurious to the plants, than longer 
exposure with less material, or with weaker material. 

It is necessary (i) that the cubic contents of the room be accu- 
rately determined; (2) that the room be air-tight or gas-tight; (38) 
that the cyanide of potassium be 98 per cent. pure; (4) that the sul- 
phuric acid be as strong as 1.83 per cent.; (5) that a sufficient amount 
be used to preserve this formula according to each one hundred 
cubic feet of space; (6) that the fumigating house be not over. 
packed with tightly crowded plants; (7) that the plants be not wet 
during the time of fumigation; (8) that the fumigation continue for 
at least forty minutes; (9) that the gas be administered from below 
rather than from above; (i0) that the fumigating house be air-tight 
and kept tightly closed during the entire period of fumigation, and 
(11) that the plants be practically dormant. -It also is important 
that the room be so constructed that it can be quickly ventilated 
after fumigation is finished, and that this ventilation be done 
rapidly, according to directions. If the trees be covered with mud 
or be encased in any covering that the gas does not readily pene- 
trate, those scales that are covered will not be killed. If the roots 
of the trees be packed in damp moss or other material at the time 
of fumigation, there is especial danger of injury to them. 

With these facts in mind, let us first say why all nursery stock in 
this State of kinds not liable to attack by the San José Scale should 
be fumigated before being sold, shipped or transplanted. It should 
be said that by the expression of “kinds not liable to infestation by 
the San José Scale” we mean conifers, strawberry plants, bulbs and 
tubers, herbaceous perennials and bedding plants. 

1. It is acknowledged by ail practical entomologists who have 
made a careful study and proper tests in this subject that fumiga- 
tion is effective in killing the scale when properly done. Much of 
importance depends upon the expression ‘when properly done.” 

2. Fumigation does not injure any kind of nursery stock that is 
attacked by the San José Scale, when properly fumigated. In the 
early fall and late spring while the trees are not dormant there may 
be slight injury, but this is proven to be insignificant. A fruit grower 
and nurserymen in this State recently told the writer that he had 
fumigated apple trees in the spring after they had started to grow 
and when the new shoots were from three to six inches long. He 
used the above formula and transplanted the trees in his own or- 
chard. The growth was not checked, the trees were not injured, 
and the scales were killed. 

3. Another argument for fumigation is that it prevents the dis- 
semination of scale insects and many other pests from any and all 
nurseries, whether the inspector has found it in them or not. No 
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inspector can possibly find all the scale insects in any nursery or all 
of the trees that have only a few of these pests upon them, but the 
gas when properly applied can find nearly if not quite all. 

4. Many states are requiring fumigation of all nursery stock. 
No less than eight states have this requirement. We should not 
require it for our State merely because others do the same, but the 
best fruit-growing states of America and also Canada would not 
require universal fumigation if the experts and scientific persons in 
those states did not find it best. 

5. No other treatment of any nursery stock which is suspected 
of being infested is known to be as effective in killing the scale or 
as safe to the trees. Since this is true, fumigation—the best 
method—should be ours. 

6. A further and very: strong argument for fumigation of all 
nursery stock, especially of all fruit trees, is that the fruit growers 
want it. They find that the pest is carried into their regions upon 
nursery stock that has not been properly treated, and generally not 
treated at all. It is very important that its dissemination by this 
means be entirely checked. The best authorities in our country 
have nothing better to offer than universal fumigation. 

Arguments Against Fumigation. 

With this, as with,every question, that are two sides. Let us try 
to take as honest a view of the opposing side as we have taken of 
that just discussed. For certain reasons the nurserymen are justi- 
fied in opposing fumigation as performed by many persons. 

1. Fumigation may not be effective. If it be not effective, why 
should we require it? It will be ineffective when any one or more 
of the conditions named in the early part of this article are missing 
or improper. By “ineffective” we mean that the scale will not be 
killed. When fumigated for too short time, or by poor material, 
or when the trees are so wet that they are covered by a film of water, 
when the house is poorly constructed and leaks gas, when over- 
packed, when insufficient material is used, ete., the scale will not be 
killed and the expense and time and trouble of fumigation will be 
for nothing. ; 

2. Fumigation may be made to injure plants, and it does injure 
them when improperly done. This may come from too long expos- 
ure, using too much material, fumigating plants when not in dor- 
mant condition, fumigating them when the roots are packed in damp 
packing material, fumigating them in a room that is not adapted 
to ventilation, for example, a box-car, fumigating at a very high 
temperature or while the room is very warm, and also fumigating 
varieties such as conifers and greenhouse plants that are too deli- 
eate to stand full strength. It should be said that the latter may 
be fumigated when necessary by reducing the strength, as should 
he done for peach when quite dormant or the wood is not hardened. 
All fruit trees when dormant will stand much more than the formula 
above indicated. 

3. Fumigation is troublesome and expensive to nurserymen. 
When a large firm is rushing its orders in the spring, it is as busy as 
any extensive farmer at haymaking time, especially if there should 
be prolonged rains at this time, it would be quite a hindrance to 
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their work to impose the necessity of fumigation. The only thing 
for them to do would be to permit each load of trees to stand under 
shelter until the bark is dry. Standing over night should be suffi- 
cient for them to dry enough to fumigate in the morning. 

4. Fumigation demands the attention of a very careful and relia- 
ble man during the “harvest” season when the nurserymen are 
busiest, and to make such demand upon nurserymen must have most 
serious justification. 

5. Some nurseries are not in the infested regions and do not 
have San José Scale. It is a question if nurseries that are known 
to be clean should be compelled to fumigate. On the other hand 
scale has been spread on stock that was thought to be clean. This 
is a common case of putting similar requirements on all persons 
in order to permit no guilty one to escape. 

6. Some nurserymen do not want fumigation. They have as much 
liberty to say that they do not want fumigation as the fruit grow- 
ers have to say they want it done. Whether they have as much jus- 
tice in this statement depends upon conditions. If a man thinks 
he has no San José Scale and should not fumigate he may dissem- 
inate it, but if he knows he has none, no good will be done by the fu- 
migation, and yet when properly done no harm will come from it. 

On the whole, our observations, studies and experience lead us 
to say that universal fumigation is the only safeguard for fruit 
growers. 

Adjourned. 

Afternoon Session. 

Before taking up the regular program, the followiny was offered 
by Prof. Watts. 

Resolved, That the Pennsylvania State Horticultural Association 
hereby records its appreciation of the recognition accorded to the 
agricultural and horticultural interests of the State by the last 
Legislature in the appropriation of $100,000 to begin the erection 
at the Pennsylvania State College of an agricultural building, with 
the proviso that the total cost shall not exceed $250,000. 

Resolved, That we request and urge the coming Legislature to 
provide for the immediate completion of the building by the appro- 
priation of the remaining $150,000, in order that all branches of 
agricultural education at the State College may be as well housed 
as is the dairy work in the portion of the building now completed. 

Resolved, That this organization appreciates the work done for 
agricultural education in the past under very unfavorable condi- 
tions by the Pennsylvania State College and that it requests from 
the next Legislature a liberal appropriation for the maintenance of 
the various agricultural courses, in order that the equipment already 
provided may be utilized to the fullest possible extent. 

Resolved, That in view of the importance of scientific investiga- 
tion to the development of the horticultural interests of the State, 
and of the fact that in the past scarcely any State aid has been 
given to the Agricultural Experiment Station, the Horticultural 
Association is heartily in favor of a liberal appropriation by the 
State for the maintenance and enlargement of the current work of 
the Station, particularly along the line of a study of the insect and 
fungous enemies of the horticulturist. 
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Resolved, That the Secretary be instructed to send a copy of these 
resolutions to the Secretary of the Allied Agricultural Organiza- 
tions, and that the Legislative Committee be instructed to co-oper- 
ate with that organization in securing the desired legislation. 

MR. HIESTER.—As a trustee of the College and Station, I would 
like to make a brief explanation. The last Legislature made an 
appropriation of $100,000 for an agricultural building, but has made 
no provision for maintenance. Money must also be provided for the 
Dean’s salary and a residence for him, and nothing has been pro- 
vided for horticulture. I hope every member of this Association 
will use his influence to obtain some recognition for horticulture in 
addition to agriculture. 

On motion, resolutions were unanimously adopted. 

Report of Committee on Legislation. 

The following was submitted by Mr. Hiester. 

Section 1. We would recommend a modification of the nursery 
inspection act to make it include private premises, and inspection 
for San José Scale and other pests and diseases in orchards and on 
public and private grounds. This would be done by the Secretary 
of Agriculture through the Economic Zoologist by such means as 
shall be considered most effective in bringing about the desired 
results, and would recommend an appropriation of $30,000 annually 
for carrying out this work. 

MR. STOUT.—This is an important section and should be con- 
sidered very carefully. Whether this work should be undertaken 
by the State is a problem. The San José Scale is a very difficult in- 
sect to control. 

MR. HIESTER.—The Nurserymen’s Association which has re- 
cently held a meeting in this city, has considered this question very 
carefully. They are required to keep their nurseries free from San 
José Scale, and think that fruit grower’s should do the same, so 
long aS premises in proximity to the nurseries are infested their 
efforts to keep nursery stock clean, are in a measure futile. We 

believe it is to the interest of all to try to suppress the scale for the 
public good. 

MR. CHASE.—As I understand it, it makes it the duty of the 
State to protect the citizen against his careless neighbor. 

The section was adopted as read. 

Section 2. “We also recommend the establishment of a Division 
of Horticulture in the Department of Agriculture, to be adminis- 
tered by a Commissioner, who shall be a practical horticulturist of 
experience, and who shall be assisted by a clerk and stenographer, 
and would recommend an appropriation by the Legislature of $10,- 
000 annually, or so much as may be necessary for payment of sal- 
aries and other expenses of this Department. 

PROF. BUTZ—A bill of this tenor was passed by the last Legis- 
lature and vetoed by the Governor on account of some defect or 
technicality. 

On motion, the section was approved. 

The following paper was read: 
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THE PERSIAN WALNUT. 

By JOHN G. RUSH, West Willow, Pa. 

It is not my purpose at this time to give you a lengthy and de- 
scriptive history of the Persian Walnut from its early introduction 
into this country, but to be as brief and practical as possible. It 
it a well-known fact that it is grown in almost every state in the 
Union. It is also well for us to know in which of the states it 
finds a natural adaption to its best development. 

The Black Walnut is a good leader where it succeeds and the Per- 
sian Walnut is a close follower, as it belongs to the same genus. I 
do not know anywhere on the Atlantic coast, or in the interior, 
that the Persian Walnut is grown for commercial purposes, but 
on the Pacific coast they are grown very extensively and find a 
ready market in the Atlantic coast cities. 

It is not altogether just that California and some foreign coun- 
tries should have the exclusive privilege to this market, when it is 
possible that the Persian Walnut can be as successfully grown here 
as elsewhere. Now right hear who is to blame? Adam, speak out, 
aus you did once before. Well, the blame is right here, and let him 
whom it hits take it. 
Up to this time all Persian Walnut trees have been sold by nur- 

serymen as seedlings, and as a result we have a conglomeration of 
all-types and shades of Persians. The Persian Walnut may be 
successfully grown in sections where no other trees grow of the 
same genus, otherwise you are bound to have a mixture which is 
very annoying to the nut grower. 

I do not wish to be understood that grafting alone will remedy 
the trouble. That I see at home, in my own village, where the 
Persian has been very successfully grafted on the Black Walnut. 
If proper selection of the variety or kinds had been made, one might 
be proud of the result, but the grafted tree is no better than the 
seedling. 

There are some very good seedling Persians, but they are few 
and far between. I have in my yard on the farm a Persian, and 
I saw nothing more productive last summer when on a visit 
to Santa Barbara, Cal. At ten years of age I had two bushels and 
increased to three bushels last fall. I have another tree the same 
age only 40 feet away, that had about three quarts. Such examples 
as these makes one think of the subject of Nature Study. 

As I had access to these trees I watched closely to see why the 
difference in productiveness. The three-quart tree had a profusion 
of staminate bloom, but dropped too soon to fertilize the pistillates, 
hence the failure. The three-bushel tree is a little later in bloom, 
but both staminate and pistillate together until well fer- 
tilized, showing there is a mechanical difference in trees and plants 
as well as in the animal kingdom. 
Now the question arose in my mind, Have I the only “pebble on 

the beach?” So I made it my-special object to go in search of pro- 
lific Persians. I drove eastward about twenty miles in a very popu- 
lous section of Lancaster county, and found nothing worthy of men- 
tion, but a few mongrels. A few days afterwards I took a western 
drive in the neighborhood of the former Conestoga nurseries, feel- 

35 
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ing sure that our departed friend, Casper Hiller, might have a Per- 
sian to his memory. I found two large trees here, but not prolific 
enough to be of any value. I stated at this place the object of my pur- 
suit. I was directed about one-fourth mile farther westward to 
a somewhat secluded place, where I found two large trees that 
were as prolific as my own. I still continued my search for more 
Persians and at last I came upon another tree that was a perfect 
beauty for productiveness. Having a long and intimate acquaint- 
ance with the owner I asked the question, Why this tree was so pro- 
lific and the other three trees so shy? As no reason could be given, 
the verdict was “only by chance.” With this investigation I found 
that only about four per cent. of all the Persian Walnut trees I 
saw are worthy of propagation. 

Several years ago I tried to raise seedlings from my trees, but dis- 
covered very soon in the early life of these young trees that they 
were tainted with foreign blood. The leaves of these little Persians 
were serrated “or tooth-edged, and were nine and eleven in number, 
and on rubbing the leaves in my hand they would throw off a Black 
Walnut odor, whereas the parent shows five and seven leaflets with 
a smooth edge and on rubbing through the hand would transmit a 
very sweet odor. So by propagating with seed we only perpetuate the 
specie and not the variety. The only remedy then, is to resort to 
grafting or breeding of prolific trees to insure success. 

The art of grafting and budding the Persian Walnut in this lo- 
cality is somewhat unknown to our enterprising propagators. It 
is, however, very successfully performed in other localities where 
special efforts are made in that direction. 

In 1895 I bought a small order of trees from New Jersey, among 
them were three Japan Walnut and one Persian, the variety cata- 
logued as the Kahasi, noted for its early and prolific bearing. Last 
summer I found to my surprise this Kahasi well loaded with pistil- 
late bloom sparkling in the sunlight like diamonds, and no stamin- 
ate in sight, so of course something had to be done to assist the tree 
to develop its fruit. I went on my farm not far away and got about 
a dozen and a half of good staminate twigs, and put them in a dozen 
bottles with water in order to keep fresh. These bottles were then 
hung promiscuously over the tree in order that the pollen might have 
free access to the proper fertilization of the pistillates. Now the 
result; last fall I managed to harvest 200 well developed meaty nuts 
for the little assistance rendered in Nature Study. 
When the United States Department of Agriculture introduced 

nut culture in the United States, no mention was made of the Per- 
sian Walnut on the Atlantic coast, all information on the subject 
having come from the Pacific coast. If we exert ourselves as they 
do, IT am sure we can attain the same results, and have the benefits 
of the Atlantic coast market with very little expense. JI look upon 
the introduction of the Japan Walnut the next thing to insult. As 
soon as I had the first fruit, I introduced the American axe (not 
the missionary) to its roots and converted them to firewood. Even 
our American Butternut is far superior and the Black Walnut still 
more so. The Persian Walnut tree is very beautiful with its clean 
white bark, shaded with green, glassv leaves during summer-time, 
and when autumn approaches it is a pleasure to see the hull crack- 
ing open showing what is inside, smiling all the while until gather- 

ing time. Believe me, there is nothing that I delight more than to 
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shake a well-filled Persian of its nuts, and how they rattle through 
the limbs and leaves, roll and tumble over the green sod in merry 
laughter, waiting to be gathered by the husbandman for future use. 

The tree is proof against many ailments, such as borers, yellows, 
blight, caterpillars and San José Scale. The nut is also proof 
against the pernicious Chestnut Weevil, and can be used in various 
ways in the household for daily food or luxury. It can be kept for 
two years without any injury to its good qualities with proper care 
and attention in storage. 

The pleasure I have derived from this experimental work I feel 
myself compensated with the close communion I had with Nature’s 
handiwork, and feel inclined to continue in its further researches to 
greater developments. I also keep in connection an exhibition on 
back porch, a table well-filled with all kinds of native nuts and how 
they grow, for the benefit of school children, friends and neighbors, 
and above all, myself. 

In the last fiscal year, Grenoble shipped to this county $450,320 
worth of walnuts. This should not be the case. We should raise 
our own walnuts, both for the goodness of the fruit and the value 
of the wood. Practically, the land over, the wild walnut tree has 
disappeared, and yet, with the demonstrated profit there is in the 
tree, people cannot be induced to plant it. It may be that it is a 
slow grower, but every generation should think of its successors and 
plant for them. 

MR. STOUT.—Some twenty years ago I planted some English 
Walnuts, and they have frozen back every winter. They are only 
8 or 10 feet high at this time and have never borne any nuts. 

MR. CHASE.—In Burlington County, N. J., they are able to grow 
them. Some varieties are more hardy and prolific than others. 

MR. RAKESTRAW.—I think the hardiness of the English Wal- 
nut depends largely upon elevation. On low lands they are liable 
to injury, and on elevated lands they are seldom injured at all. 

MR. RUSH.—This may be owing more to variety than locality. 

The following paper was read: 

THE CONSERVATION OF MOISTURE IN THE ORCHARD. 

BY MR. WM. F. MCSPARRAN, Furniss, Pa. 

The best method of conserving soil moisture must remain largely 
theoretical for there are s0 many circumstances of soil and other 
conditions that no rule may be laid down as the best for all to fol- 
low. 

The orchardist as well as the general farmer, if he stops to think 
about the matter, must realize the prime importance of soil mois- 
ture in the growth of any of our farm crops. But it is no uncom- 
mon observation of the student of agricultural economy that in a 
great many very important things the common run of farmers do 
not stop to think at all. This remark of course does not apply 
with any particular force to such pastmasters of soil tillage as I 



540 ANNUAL REPORT OF THE Off. Doe. 

have the pleasure of here addressing, and I trust I may be pardoned 
for here turning aside to say that it is very common in agricultural 
teaching that it is the fellow who does not need it instead of the 
multitude that does need it, who gets it. 

We, therefore, all know of the importance of soil-moisture to 
the horticulturist, but Iam not so sure that we are all so fully 
cognizant of the great necessity of our using every reasonable means 
for holding in the soil, conserving the earth supply of moisture, so 
it may to the utmost be used by our growing crops in garden, field 
and orchard. I will doubtless be held as radical in making the 
statement that our crops, and those of the orchard especially, are 
almost entirely dependent upon the supply of stored soil-moisture, 
and not upon that gathered from the rainfall during the season of 
the crop’s growing. 

If I am correct in this claim, the importance of the most careful 
conservation of the moisture supply is paramount. If I am only 
half-right and the good crop’s success depends upon the current 
rains partly and partly upon the earth supply, the importance of 
the latter is not lessened in its relation to this crop. It is obvious 
the orchard must have the earth moisture to draw upon. It is as 
plain that without the intervening care of the orchardist the at- 
mosphere draws upon this moisture to the loss of the crop and its 
owner; hence we come to say how shall we best conserve the soil 
supply so it be not wasted into the thirsty atmosphere? 

The first theory was that we shall arrest the loss by creating a 
non-conducting object between the moisture and the air. We 
should mulch. We should break the connection between the two 
and allow the moisture to only reach the atmosphere through the 
organisms of our growing crops or trees. We find this can be very 
effectually done by frequent cultivation of the soil and men have 
come to talk wisely and some of them incessantly of the “dust 
mulch.” 

But the time has come when other men are to be found who ques- 
tion the wisdom or at least the economy of the “dust mulch,” for 
the young growing, unshading orchard. We have discovered the 
soil baeterium and the more we study and learn about it the 
more we are inclined to modify many old ideas that were one time 
good enough. It appears now to be well established that our soil 
fertility largely depends upon the bacterial occupancy of it. The 
wise soil worker, therefore, if that be true, will use every economical 
means to maintain in his land conditions favorable to the existence 
and multiplication of these new-found friendly organisms; and it 
has become a matter of considerable doubt whether we are encourag- 
ing them when we are subjecting our unoccupied, unshaded soil to 
the frequent stirrings necessary to keep an effective dust mulch 
through the long season of the summer heat. 

This is not intended as an argument that we shall stop the culti- 
vation and allow the crust to form on the surface of the bare ground, 
for fear we unsettled the operations of the bacteria. By no means. 
The dust mulch saves more in its moisture conservation than is lost 
from its bacterial disturbance; but the better plan seems to be to 
have the ground occupied by some crop that shall at once serve al 
most all the good offices of a mulch, create favorable conditions for 
soil bacteria, and as an incident and consequence of its growth 
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really add to the sum of the land’s fertility. It is true that these 
crops use moisture in proportion to the success of their growth, 
but no maker of figures has yet come forward to tell us how much 
more moisture they use than is wasted from bare land even when 
covered by the most orthodox dust mulch. The latter cannot pos- 
sibly add anything to the fertility store of the land, it can only ar- 
rest the action of capillarity; the former can do as much while fur- 
they enriching the soil actively and potentially and contributing that 
quality of humus to the land, so more moisture will be absorbed and 
held for plant use. 

It is true that in the discussion of such a topic as this we cannot 
get beyond the realm of theory and speculation, for climatic and 
soil conditions are as changeable and variable as orchards and 
fields are numerous; but it is my deliberate opinion that the most 
logical methods of conserving moisture for the orchard, is by the 
agency of a growing crop, to be finally worked into the soil. 

MR. HIESTER.—What shall I sow in stony mountain land in 
order to get more humus into the soil? 

MR. McSPARRAN.—I would first try to ascertain whether the 
soil needs phosphoric acid and potash. If deficient in these mineral 
elements I would supply them and sow about a bushel of cowpeas 
per acre. If the ground were not reasonably fertile I would experi- 
ment at least with artificial bacterial inoculation. 

The peas should not be sown until the ground is warm—say the 
latter part of May or early June. In the fall this crop should be 
plowed under or disked into the soil and the land sown to sand vetch 
and rye too, in turn, be plowed under the following spring. 

Collecting a large amount of humus on stony, hilly or mountain- 
ous land is a difficult matter and I think on such land devoted to 
fruit culture, my prescription might profitably be continued in use 
indefinitely. 

DR. MAYER.—What variety of peas would you plant? 

MR. McSPARRAN.—Any of the ordinary vining kinds. There 
are endless names for them. The Whip-poor-will is usually an erect 
grower, but makes a heavy growth. New Era and Red Ripper are 
good trailing kinds. I have had good crops from sowing mixed 
varieties, the seed of which can usually be bought somewhat 
cheaper than pure seed. Unless bacteria are present in the soil, arti- 
ficial inoculation is desirable, as only by these agents it is supposed 
legumes can get, use, and store atmospheric nitrogen. 

Mr. Peters of special committee on new fruits on exhibition, sub- 
mitted the following: 

Mr. President: The Committee on New Fruits reports as follows: 

There were 21 plates of new fruits, consisting of apples in the 
main; of these 21 plates, we found 11 plates to be varieties of known 
names, which probably were not known in the community in which 
they were raised, and we have placed the names on the card on each 
plate. 
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We found no new fruits that were of special merit, or worthy of 
mention, when compared with the vast number of excellent varie- 
ties we have at this time. One jar of plums, however, exceeded any- 
thing else we have seen in canned plums; it is a native gage of 
medium size, and of most delicious flavor, having retained almost 
all its sweetness, although canned with the pits in the fruit. 

If in order, we would recommend that in future exhibits of new 
fruits, 5 specimens of the same kind be placed on every plate, and 
that these specimens be nearly perfect. 

Respectfully submitted, 
EARL PETERS, 
JOHN F. BOYER, 
R. L. MARLATT, 

Committee. 

The chair announced that owing to business engagement at the 
Executive Chamber, Governor Pennypacker would be unable to be 
present at our meeting. 

Mr. Black (New Jersey), expressed his pleasure and gratification 
in being able to attend our meeting, and extended a cordial invita- 
tion to the Society to send delegates to their next annual meeting. 
Every courtesy would be extended by their Society. He expressed 
the hope also that a fraternal spirit be perpetuated between our 
organizations. 

Mr. Reid (New Jersey), cordially endorsed the remarks of his fel- 
low delegate, and hoped to have the pleasure of meeting with us 
again. 

MR. CHASE.—I will be glad to refer this matter to the new: Presi- 
dent, Mr. Hiester, and hope that in the future this Association will 
not only have closer and more cordial fraternal relations with the 
New Jersey Society, but will send delegates as requested. 

QUESTION BOX. 

(1).““Is refuse chloride of lime from dyeing establishments of 
value as plant food?” 

DR. MAYER.—I would consider it injurious to the soil owing to 
the amount of chlorine present. 

(2) “Should the robin be protected?” 

MR. SNAVELY.—I do not believe in eradicating the robin, though 
I am satisfied he is doing more mischief than any other agency in dis- 
seminating San José Scale. He also destroys fruit, but I do not 
condemn him on that account. When too numerous, he is a nui- 
sance and should be held in check. 

MR. BLACK, (N. J.)\—For years I was a friend of the robin, but I 
am his enemy now. Much that has been said and written about him 
is sentiment, and not warranted by facts. In New Jersey he lives 
on our fruit, sometimes destroying it entirely. He may do better 
elsewhere, but with us he does far more harm than good. 

MR. SNA VELY.—What is the legal status of the robin? 
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PROF. SURFACE.—According to our law any bird or animal may 
be killed by the owner of the farm or premises, when found destroy- 
ing fruit or other property. Birds in the act of destroying fruit 
on trees or berry fields may be shot by the owner of the premises, 
just as deer may be killed when destroying field crops. If properly - 
provided for the robin will not destroy berries or choice fruit. If 
they have access to mulberries they will eat them to the exclusion 
of other berries. I know several persons who have taken this course 
with satisfactory results. 

DR. MAYER.—I have had considerable experience with the robin, 
and like my friend from New Jersey, was his friend for years. As 
a fruit grower, I consider him a nuisance. Have found that planting 
mulberries to keep him away from other fruit is a humbug. 

MR. BLACK.—I do not like to disagree with a Professor. All 
through life I have been a friend of birds, but my experience is not 
the same as Mr. Powell’s, the party referred to by Prof. Surface, my 
experience is that the robin will not eat mulberries or small fruit 
when larger can be had. New Jersey robins never eat small cher- 
ries when they can get Black Tartarians. 

MR. SNAVELY.—I fully agree with my friend from New Jersey. 
On my premises robins always prefer the best . 

PROF. SURFACE.—On State College campus we have robins by 
the hundred, just across the way is my strawberry patch, and I have 
never lost any berries by robins, when able to get other fruit. 

The following was offered by Mr. Peters and adopted. 

Resolved, That the State Horticultural Association of Pennsyl- 
vania in annual convention assembled, recommends to the State 
Legislature, now in session, that all lands adjacent to any nursery in 
the State shall be inspected for a distance of one mile surrounding 
such nursery, and furthermore, 

Resolved, That any and all nursery stock shipped, subject to San 
José Scale, shall be thoroughly fumigated with hydrocyanic acid 
gas before it is shipped. 

The following was offered by Mr. Moon, and unanimously adopted: 

“This Committee reports that the State Horticultural Association 
is again called upon to record the loss of members by death. 

‘We have been informed of the death of two of our members, viz: 
Daniel Smeych, of Lancaster, Pa., which occurred April 5, 1904, at 
the advanced age of 76 years. He was one of Lancaster’s well- 
known citizens who for many years was an attendant at our annual 
meetings, especially when held in his home city. He was an occas- 
sional exhibitor of his choice fruits, and although but seldom tak- 
ing part in the discussions, he was an interested listener, and a 
loyal member of this Association. 

The death of Joseph W. Thomas, of King of Prussia, Montgomery 
county, removes from our midst one of our oldest and most useful 
members. We believe he was one of the organizers of this Asso- 
ciation. He was one of our most active and practical members. Of 
a kind and genial temperament, he had a warm welcome for all at 
our annual assemblies. He was one of the leading nurserymen of 
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the State as well as one of the best informed horticulturists, and 
most successful fruit growers. He was always willing to contri- 
bute his share to inform and instruct those less fortunate in knowl- 
edge and experience. Until within a few years he was a regular at- 
tendant at our meetings. 
We cannot but feel that we have lost a personal friend. His 

death, which has removed from our midst one of our ablest and best 
informed members occurred September 19, 1904, in the 73d year of 
his age. 

Signed 
J. MORRIS JONES, 
WM. H. MOON, 
JAS. KREWSON. 

Committee. 

Mr. Chase, the retiring President, thanked the members of the 
Association for their uniform kindness and courtesy during his in- 
cumbency, and declared the Association adjourned. 

ENOS B. ENGLE, 
Recording Secretary. 
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PAPERS READ AT THE SIXTH ANNUAL MEETING OF THE 
PENNSYLVANIA DAIRY UNION, HELD AT HARRISBURG, 
PA., NOVEMBER 30, AND DECEMBER 1, 1904. 

OFFICERS FOR 1905. 

President. 

Dr. H. P. ARMSBY, State College. 

Vice President. 

AUSTIN LEONARD, Troy. 

Secretary. 

W. E. PERHAM, Niagara. 

Treasurer. 

M. E. REEDER, Muncy. 

Board of Directors. 

W. C. NORTON, Aldenville. 
J. H. REICHERT, Scranton. 
H. W. COMFORT, Fallingtoz. 
M. P. SHOEMAKER, Greensburg. 
Rey. J. D. DETRICH, West Chester. 
THOS. SHARPLESS, West Chester. 

SCIENTIFIC BUSINESS. 

Improvements of Market Milk. 

By PROFESSOR R. A. PEARSON, Cornell University, Ithaca, N. Y. 

Any person who will take time to look over the recent enactments 
of almost any legislative body will find that a large proportion of 
them relate more or less directly to the public health. Such laws 
are becoming more and more numerous. They now cover a wide 
range of subjects. The practice of medicine is regulated by law 
because it is a profession having to do with the public health. And 
no one except those legislated against, will question the wisdom of 
laws aiming to suppress incompetent practitioners and their 
methods. Dentistry and pharmacy are also subjects of legislation 
because these professions have to do with the public health. The 
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546 ANNUAL REPORT OF THE Off. Doc. 

construction of buildings, care of the streets, disposal of sewage 
and many other conditions affecting the public health are governed 
by laws and ordinances. ‘The legislators have given much attention 
to foods; and probably more to milk than any other one. Some of 
the reasons why milk receives special attention are, that it is usually 
used raw and in this case, contamination will not be made harmless 
by cooking as is done with most other foods; furthermore, milk is of 
such a delicate composition that it is contaminated more easily 
than other foods; again, milk is used chiefly by persons who are least 
able to resist or overcome the effects of an unwholesome diet. 
These are some of the reasons why there are more laws governing 
milk than other foods. But if any dairyman thinks that milk is re- 
ceiving an unduly large share of the lawmaker’s care, he should con- 
sult persons engaged in certain other occupations and he will soon 
find all the sympathy he wants. I do not care to argue the ad- 
vantages or disadvantages of milk laws, but I wish to emphasize 
that these laws reflect public opinion. They are in line with the 
progress of the times and laws affecting the dairyman will be passed 
whether he wants them or not because his product is one that affects 
the public health. 
Some dairy laws are admitted by all good dairymen to be in their 

interest. Such a one is the law prohibiting the sale of adulterated 
milk. Others are not so popular and some laws that have been 
passed and some that have been suggested are decidedly unpopular. 
Let us examine a few of the causes leading to the proposal and en- 
actment of dairy laws: A medical authority writes that in a certain 
city of 500,000 inhabitants there have been 412 deaths of young in- 
fants from cholera infantum in a single year and it is pointed out 
that many of these young children were being fed on impure cow’s 
milk; such statements are seen from time to time in medical paper’s 
and in the daily press. A well-known scientist finds tyrotoxicon in 
milk and certain milk products and it is widely published that this 
dangerous product of bacterial development may be due to improper 
methods of producing and handling milk. A student of public ques- 
tions compiles lists of outbreaks of contagious diseases which were 
due to infected milk and he counts 195 of typhoid fever, 99 of scarlet 
fever and 36 of diphtheria, making a total of 330. The official re- 
port of a city milk inspector described the unsanitary conditions 
obtaining at some dairies supplying milk for the market. House- 
holders sometimes find a sediment in their milk and, although this 
happens but seldom, they remember it long. 

I do not affirm or deny any of these statements, but I say they 
are responsible for certain dairy laws, and certain proposed dairy 
laws and a certain attitude toward milk on the part of some people, 
that are objectionable and injurious to everyone who is interested 
in the production and handling of milk. Although great quantities 
of milk are consumed amounting to an average of about a half a 
pint per capita per day, the demand would be greater were it not for 
stories like the ones cited. Ti is to the financial interest of dairy- 
men to remove every excuse for public opinions unfavorable to milk, 
and the best way of doing this is to study carefully the entire sub- 
ject of milk contamination, then eliminate as many sources of con- 
tamination as possible and reduce others as far as possible. 

The direct sources of milk contamination may all be considered 
under five heads as follows: 
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1. The cow. 

a. Internal. 
b. External. 

De AIP. 
3. Utensils. 
4. Attendants. 
5. Age. 

It is impossible to tell which of these is the most serious. They 
are like the links of a chain. 

The contamination within the cow’s udder may be of an exceed- 
ingly dangerous kind if she is not in good health. Even though the 
cow’s udder seems to be normal, if her general condition is not good, 
her milk should be rejected as a human food. The presence of pus 
cells in milk taken from inflamed udders is a form of contamina- 
tion that has received much attention quite recently. We are in- 
formed that these organisms in large number render the milk most 
ebjectionable as a food. The old idea that milk is germ-free so 
long as it remains in the udder has been disproven. Bergey reports 
that his investigations show that about one-third of the large num- 
ber of samples of milk taken from the udder with aseptic precau- 
tion, were free from bacteria. The other two-thirds were more or 
less contaminated. About one-tenth of the samples contained more 
than 5,000 bacteria per cubic centimeter. His investigations showed 
that the organisms most commonly found within the udder are those 
associated with an inflammatory condition of the tissues. The 
larger part of bacteria in the udder can be avoided by discarding 
the fore milk. Contamination of milk from the hide and hair of 
the cow results in the introduction of some very objectionable forms 
of bacteria, including many that cause putrefactive changes in the 
milk and secrete products which are more or less irritating and even 
poisonous. 
A series of carefully conducted experiments has shown that con- 

tamination of this kind can be very greatly reduced by the simple 
precaution of cleaning the cow’s udder. This may result in avoid- 
ing about 75 per cent. of the dirt and bacteria that would fall from 
an udder in ordinary conditions. 

The air of the stable always contains more or less small particles 
of dust and these carry with them bacteria. Yhey are carried up 
by movements of the air due to,drafts, disturbances of dry feed and 
bedding, etc. These particles of dust are settling like a constant 
shower and an open milk vessel catches a surprisingly large number 
of them. In a study upon this subject, Professor Fraser, of the Illi- 
nois Experiment Station, exposed more than 1,000 petri plates. He 
found that the number of bacteria or bacterial clusters, falling in a 
few seconds onto a petri plate exposed in barnyards varied from 
0 to-86. Just after a shower, when the dust was settled and the 
air was clean, there was practically no contamination. On a dry 
day when the wind was moving the dust more or less, the contamina- 
tion was highest. The petri plate exposed in a vacant stable showed 
27 colonies while another exposed after the cows had been admitted 
showed 68 colonies, and the third exposed very near the floor showed 
718 colonies. An exposure in two feed rooms just after bran was 
let down showed 418 colonies, and three minutes later only 6. In 
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a well kept milk room petri plates sometimes showed no contamina- 
tion and at other times very little. Those exposed in the milk room 
averaged about 1-30 as many colonies as those exposed in another 
room in the same building used for ordinary purposes. 

The use of the small top milk pail is the simplest way of reducing 
contamination of milk due to particles falling into the milk while 
it is being held under the cow’s udder. It has been shown that 63 
per cent. of the dirt is excluded by a partially covered milk pail. 
These figures are the more striking when they are compared with the 
percentage of dirt removed from milk by straining, namely only 47 
per cent. 

The care of dairy utensils is a more important matter than many 
people think. They should be washed and sterilized everytime after 
they are used, and then they should be kept in a place as free as pos- 
sible from dust. The ordinary cleaning preparations, such as Gold 
Dust and Pearline, have considerable value as disinfectant agents 
when used in the strength of 1,300 of water, as shown by Doane, of 
the Maryland Experiment Station. His investigations proved that 
these preparations in the strength named can be depended upon to 
kill more than 90 per cent. of the organisms on the surface of dairy 
utensils. But steam or hot water is the best agent for sterilizing 
after cleansing. Russell has shown the importance of sterilizing 
utensils. Even exposure of one or two minutes to live steam re- 
sults in killing almost all organisms. The necessity of protecting 
utensils after once cleaned and sterilized is often overlooked. Bergey 
reports that the first milk passing through a strainer contains 60,900 
bacteria per c. c., while the milk passing after 200 quarts contained 
only 3,350. Similar contamination results on the cooler and in a 
tank below the cooler, and the first milk falling from the milk bot- 
tle was found to contain 84,000 bacteria per ¢. c., while a sample 
after 200 quarts had passed through the machine contained only 
4,750 bacteria per ¢. ¢. 

About the same should be said regarding the cleanliness of the 
attendants in the dairy as the cleanliness of the cow. It is highly 
important to have the attendants in good health and for them to 
wear some special garment while milking. 

Contamination of milk due to its age or storage conditions de- 
pends upon the length of time it is kept and the temperature. The 
importance of cooling to 50 degrees F. or lower is shown by the fol- 
lowing figures: A sample was divided into four parts and these were 
held at different temperatures for 24 hours at the end of which time 
the number of bacteria were as stated. 

£5 ‘ESTOS oN 5 4i.ta ad ase = cme ee ; 445 colonies. 
DO MCSRCES Micki. ate Me ein wee 3,162 colonies. 
5D <GPSTCEN Bis hamab ite cone eee eae 67,170 colonies. 
GS .desrees By 4 nun haprmetaee oe 134,340 colonies. 

In spite of all that can be done, milk becomes more or less con- 
taminated and the dairyman is confronted with the question as to 
how best to handle such milk. Filtration, certrifugalization, pre- 
Servatives, high pressure, vacuum, electricity, have all been experi- 
mented with and without success. Pasteurization is recommended 
by many persons and undoubtedly it is a good remedy under certain 
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conditions, but with our ability to handle milk quickly the use of 
any of these measures becomes unnecessary if reasonably good care 
is taken to keep the milk pure when it is being drawn from the cow 
and before it leaves the farm. 

It is impracticable for the dairyman who cannot get an extra 
price for his milk, to observe all the precautions that are enforced 
upon farmers where certified milk is produced. But the quality 
of most of our market milk could be greatly improved without any 
additional expense. Care in keeping the stable clean and free from 
dust at milking-time, the use of a brush upon the cow and a damp 
cloth on her udder just before milking, the speralization of utensils 
and the prompt cooling of milk, are the improvements needed upon 
very many dairy farms. These cost nothing except a little careful 
thought, and they will give results which will show at once in better 
quality of milk; and if the dairyman’s business ability is not lacking 
they are likely to soon show also by better returns for his milk. 

THE PRODUCTION OF CERTIFIED MILK. 

By DR. C. J MARSHALL, Philadelphia.. 

The progress made in dairying in the past few years has been 
extremely gratifying. Some of the best minds in the country have 
been devoted to this work. ‘The results of these efforts are made 
known to us in the many books, bulletins, dairy papers, and agricul- 
tural reports written on this subject. We are constantly gaining 
valuable information through these various channels. There seems 
to be no limit to the knowledge that should be utilized in managing 
a dairy and its products. Preparation for this work should be made 
as carefully as for the ministry, law, or for the practice of medicine. 
After this careful preparation has been made, equally as much read- 
ing and thinking should be done as is necessary for success in other 
callings. In all the qualifications for success there are none that 
are not useful in the dairy business. It requires superior work- 
manship to produce the best goods in any line, and as dairymen we 
should never be satisfied until we are able to produce the best in 
the market. 

One of the most important branches of the dairy business is in 
reference to producing milk and delivering it to its destination prac- 
tically pure. Milk is easily contaminated and when it has become 
so nothing can restore it to its original purity. There is less diffi- 
culty to reason out plans for handling milk in such a way that it 
will not become exposed to contamination than to get these plans 
executed. 

One of the discouragements at present is that a person who may 
observe the necessary precautions in handling milk may experience 
difficulty in making his customers believe that his precautions are 
necessary or that the milk produced under these careful conditions 
is any more wholesome than milk handled in the ordinary way. 
There is another class of people who are good salesmen and by ad- 
vertising and talking can convince some people that the milk handled 
by them has good qualities that it does not possess. 
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There is no small quantity of milk sold that has been handled by 
a plan that is far from sanitary. Some of it is spoiled and some is 
even dangerous to use as food. Many of the diseases of children 
are caused by drinking such milk. No one knows this better than 
the physician. It was for this reason that the Pediatric Society—a 
society composed of physicians who are especially interested in the 
diseases of children—appointed a committee a few years since to 
devise some plan by which a better milk supply might be obtained 
for the children under their care. This resulted in the establish- 
ment of the Milk Commission of the Pediatric Society of Philadel- 
phia. This Commission issues certificates to all persons who comply 
with its requirements. Milk handled under these conditions is 
known as “Certified Milk.” 

The rules require that three inspectors shall be employed by the 
Commission and paid by the dairyman. These inspectors are a vet- 
erinarian, a bacteriologist, and a chemist. They are to report to the 
commission at least once each month. The prices for the examina- 
tions are fixed by the Commission and are at least ten dollars for 
each inspection made by the veterinarian, and five dollars each for 
the bacteriologist and chemist. 
When a person desires to sell Certified Milk, he applies to the 

Secretary who explains to him the requirements of the Commission. 
If the applicant is satisfied with the conditions he signs the agree- 
ment. The veterinarian is then requested to make the inspection 
of the dairy. He is to report fully on the conditions as he finds them 
and if satisfactory to the Commission, the bacteriologist and chem- 
ist are asked to make their inspection and report. 

The person in charge must be above the average for ability and 
thoroughly interested in the subject of dairying as upon him will 
depend largely the success or failure of the enterprise. The cows 
must be healthy and free from tuberculosis as shown by the tuber- 
culin test. Plenty of windows must be provided in the stable to 
allow an abundance of light. There must be some satisfactory 
system of ventilation in active use that will keep the atmosphere of 
the room free from stable odors. The gutters and drains must be 
sufficient to keep the cows dry and clean. The stable should be 
ceiled and used exclusively for cows and so constructed that it and 
the cows can be kept clean at all times with a reasonable amount of 
work. 

The milk must be cooled and bottled in an atmosphere that is free 
from odors or dust in a room apart from the stable. 

The water supplied must be pure and cool and the milk house 
equipped with hot and cold water, steam sterilizer and ice or cold 
storage. 

If the veterinarian can make a favorable report on all these con- 
ditions, the bacteriologist and chemist are requested to make their 
inspections. 

The bacteriologist determines the amount or extent of germ life 
in the milk as it is to be delivered to the consumer. The commis- 
sion requires that it shall not exceed 10,000 ecriis per cubic centi- 
metre or about sixteen drops. 

Milk that is drawn in a cleanly way into an uncontaminated pail 
from a reasonably clean, healthy cow, in an undefiled atmosphere, 
that is promptly cooled, hermetically sealed and kept cool will pass 



No. 7. DEPARTMENT OF AGRICULTURE. 551 

this requirement. It will not be free from germs unless unusual 
care has been observed. For this reason pure milk is not often 
found. The average market milk will show about five-hundred times 
as Many germs in a given quantity of milk as is allowed by the milk 
commission. Milk may contain as many as five million germs or 
even more in sixteen drops and to the taste, smell or naked eye, it 
could not be distinguished from milk that is free from germs. This 
fact is comparatively easy for the bacteriologist to determine. His 
test pretty clearly shows how much care has been exercised in 
handling the milk. 

The normal constituents of milk is determined by the chemist. 
In fats and proteids 4 per cent. milk is allowed to range from 3.5 to 
4.5 per cent.; 5 per cent. from 4.5 to 5.5 per cent. for fats, and from 
3 per cent. to 4 per cent. for proteids. This information is valuable 
for the physician because in prescribing a diet for children or in- 
valids, he often wishes to have the milk modified. Perhaps he may 
want milk that is richer in sugar, poorer in fats, etc., and he can- 
not recommend changes intelligently unless he knows nearly the 
normal constituents of the milk that is being used. It is also the 
duty of the chemist to determine whether the milk has been arti- 
ficially changed or preserved in any way. 
When the requirements have been fulfilled and the Commission 

is satisfied with the reports from the experts, certificates in the form 
of small pointed slips are issued and given to the producer or appli- 
cant. He is entitled to one for each package of milk that is to be 
delivered for the next month. Before certificates are given out for 
the following month another favorable report must be made to the 
Commission by the inspectors. In case of failure to pass the test 
at any time a second inspection can be made. This is also done at 
the expense of the applicant. 

It will be observed that the requirements of this Commission are 
very rigid and exacting. Milk cannot be produced under such care- 
ful conditions for the average prices. It will cost the producer from 
six to seven cents per quart to produce milk in this manner. It is 
not advisable to undertake it with too small a herd. The reasons 
are evident. It takes a person of more than an average amount of 
ability to manage a dairy and produce milk that will satisfy the re- 
quirements. A person with the requisite qualities can manage the 
work in a dairy of at least a hundred cows as easily as he could a 
herd of twenty. The examinations will cost no more in a large herd 
than in a small one. The cost of equipping the milk house will be 
nearly as much in a small dairy as in a large one. 

Perhaps no one could devise a better plan for handling milk at 
the present time than is required by this Commission. The great 
difficulty with it is the fact that it is an expensive system, and the 
average consumer is not willing to pay for the extra exertion and 
labor. At the present time there are five dairies selling certified 
milk in Philadelphia. These dairies run from thirty-five to three 
hundred cows. Certified milk sells in the city at from twelve to 
sixteen cents per quart. 

There are many dairies in various parts of the country that are 
being managed according to these or similar high standards. They 
have demonstrated the fact that milk can be handled according to 
these requirements and kept for weeks and remain sweet. The 
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pioneer dairies in this work are entitled to a great deal of credit. 
The commands from fastidious consumers, boards of health, ete., 
could never have accomplished these results. The ideal scholar is 
the one who goes to school and not the one who is sent. 
Some dairies of this class are run by wealthy individuals because 

they have a love for this kind of work. Some of them are run at a 
large expense, for the owner wants the best of everything irrespec- 
tive of cost. 

There are also such dairies run according to these high require- 
ments as a business proposition. The fact has not been demon- 
strated that such a plant can be made to pay large profits. The 
main reason for this is the fact that a sufficiently large market can- 
not be found for such milk. Consumers want rich milk and clean 
milk, but they do not appear to be very willing to pay for the extra 
effort that is necessary in order to make cleanliness reasonably sure. 
It will be years perhaps before the general public will appreciate 
the improvements that have taken place in the different departments 
of market milk production. No person can afford to depend upon 
dairying for a livelihood and handle milk, butter or cheese, accord- 
ing to all the known sanitary conditions and precautions, at the pres- 
ent time, and compete in the market with goods that are produced in 
the ordinary manner, unless he can command a special price. Su- 
perior workmanship and extra pains in most other callings are 
recognized by better pay. When the consumer recognizes the fact 
that it requires these qualifications to handle milk properly it is 
hoped he will pay accordingly for it. 

By Certified Milk, it is meant that milk is produced according to 
some definite requirements, that there is constant supervision and 
that there is some responsible control. A Milk Commission, if com- 
posed of the right kind of individuals, should be much more reliable 
and have more weight in recommending milk than can be expected 
of a producer, dealer, or any single individual. The Commission 
should be composed of the most influential men in a community or 
the most reliable, irrespective of their calling or profession. They 
should know how to produce clean milk and be constant in their re- 
quirements. If a Commission allows its requirements to become 
slack or gets negligent, the community will soon lose confidence. 
Physicians should understand better the necessity for clean milk 
and would naturally be the best persons to look to for assistance. 
It may not everywhere at first be necessary to have the require- 
ments as high as is required by the Milk Commission of the Phila- 
delphia Pediatric Society, but this Commission cannot afford to have 
its requirements lower. The requirements should not be so high 
that the majority of the people in a community cannot afford to buy 
such milk. Even a creamery might establish certain requirements 
such as could be followed by the majority of the patrons. They 
could arrange to buy milk from none that would not comply with 
these rules. First-class butter cannot be made from dirty milk and 
the majority of the patrons in a creamery should not be compelled 
to sell second-class butter because a few careless people will not 
deliver milk that is reasonably clean. 

People interested in the milk business should be honest. They 
have no right to advertise “Pure Milk” when it is not properly pro- 
duced, “Alderney Milk” from native cattle, “Veterinary and Sanitary 
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inspection” where none exists or “milk from herds that are free 
from tuberculosis,” unless the herd has recently passed the tuber- 
culin test. A person has no right to say that a herd is free from 
tuberculosis because his stable is well lighted, ventilated and 
drained, and his pastures are on high land. A herd may be badly 
diseased with tuberculosis where just such conditions exist. He 
has no right to tell his customers that his herd is free from tuber- 
culosis unless he has taken all known means of finding out this im- 
portant fact. There are many herds where tuberculosis does not ex- 
ist and it will not develop in such a herd unless it is brought into it. 

In a large herd where cows are being purchased in the open market 
to take the place of unprofitable animals, it is very unusual to find 
such a herd free from tuberculosis. New cows are not in every in- 
stance free from tuberculosis even if they were tested and passed as 
sound at the time of sale, because the disease may be in the incuba- 
tive stage when they are first tested. Such cows should be tested 
again in from one to two months. These cows if left in the herd 
for a year or more might infect a large percentage of the herd. 

We hope that the time will soon come when every first-class dairy 
in the State can produce Certified Milk and get Certified Milk prices 
for it. 

OPPORTUNITIES IN DAIRYING FOR YOUNG MEN OF 
ABILITY. 

By PROFESSOR JOHN W. DECKER, Ohio State University. 

There are two things that I believe in. I believe in the dairy 
business and [I believe in young men. If I did not believe in them 
my position as professor of dairying in an agricultural college would 
be untenable and my work a failure. My subject conceives young 
men. Old men have their habits fixed, and it is hard work straight- 
ening an old tree, but a young man is still plastic and has life before 
him. I want to assure you that it is interesting work shaping 
thought and action of a young man into the channels in which they 
will run through the years of a busy life. My subject has to do also 
with young men of ability. A pretty poor stick is he who has no 
ability. Every man has some ability though it may be of different 
kind or degree from that of another, so my subject is not for a 
limited class but is general. The extent of one’s ability is measured 
by the keenness and definiteness of thought, and the measure of this 
keenness and definiteness of thought is often expressed in material 
things. A man works on the street digging ditches. It requires 
a great deal of muscle, and some mental effort to dig the ditch ac- 
cording to directions. He gets at the rate of a dollar a day and 
at the end of the week gets six dollars in money. That six dollars 
represents stored up energy physical and mental. The money is 
simply a medium of exchange by which he can exchange his effort 
or energy for some other person’s effort and money is a means of 
measuring the effort of different men in terms of benefit to the 
world. The more the world needs a certain kind of effort the greater 
is the money—or material value placed upon it. The man who works 
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out by thought in his brain how the ditch should be dug, and what 
obstacles must be overcome in its construction, superintends the 
work at a less expenditure of muscle but of greater mental effort. 
Perhaps he gets $12 at the end of the week. The world says that 
he is as valuable as two more muscular men. As we follow up this 
line of argument we will see that the mental effort of some men is 
rarer and much more prized than that of those of less mental ability. 

God thought out the problem of the starry universe, and mental 
vigor in the human race has been measured by material prosperity. 
A. thought originates in one’s inmost soul. It may take shape in an 
act, the first act paves the way for a second act, the acts become 
habitual, habits make character and character makes destiny. The 
destiny of our nation is dependent upon the thoughts, acts and char- 
acter of its young men. Yhe thoughts the young men of to-day we 
think will become the history of to-morrow. A young man should 
cultivate right habits of thought. He should think out things clear- 
ly, accurately and to conclusions. 

But how about the expenditure of one’s best thought on the dairy 
business? Is the dairy business worth one’s best efforts? If one 
has by inheritance and a good training rare ability will he be wast- 
ing his life in the dairy business? 

The dairy business seems to be about as old a the human race. 
It is with us to-day and in larger proportions than ever before. 
Abraham, the father of the Jews was a dairyman. We do not know 
what breed of cows he kept, but there is no doubt of their being of 
the dairy type for we are told in Gen. 18.8 that when he had a visit 
from some distinguished guests “he took milk and butter, and the 
calf which he had dressed and set it before them.” The much lauded 
King David has been represented as a shepherd-boy. But his father 
must have kept the sheep for dairy purposes, for when David went to 
visit his brothers in the Hebrew army his father sent by him ten 
small cheese, and the cheese must have been fit for a king, for King 
Saul was to have a share of it. All through the centuries men 
have been giving thought and effort to the dairy business, but the 
past century has shown the greatest progress, for men have given it 
the best thought. When the colonists came from Europe they 
brought with them the dairy cow and she has blessed the people of 
America ever since. Northeastern Ohio is a very fertile country. 
When certain inhabitants of New England had received damage, 
they were indemnified by gifts of this land. The settlers brought 
the dairy cow. They made cheese in 1810. Enterprising young men 
bought up this cheese and took it to Pittsburg by teams for barter. 
In 1820, Harvey Baldwin, 19 years of age, started with five tons of 
cheese, made near Aurora, by boat for New Orleans, but sold it at 
Wheeling, Cincinnati and Louisville. In 1835, Chas. R. Harmon took 
six tons of cheese via the Lakes, to Fort Dearborn (now Chicago), but - 
finding Indians and no demand for cheese, went back to Milwaukee, 
a village of 75 inhabitants, and sold it. About 1852, Mr. Harmon 
bought cheese five days from the hoops and cured it. Then factories 
sprang up on the curd-gathering plan. The farmers made curd of 
the milk and hung it up to drain in bags. The curd-gathering wagon 
went the rounds and gathered up the curd. It also gathered up 
most of the flies in the country. The curd was pressed and cured 
at a central place. 
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In 1857, Jesse Williams and his sons on adjoining farms in Oneida 
county, N. Y., brought their milk together to be made into cheese. 
This is said to have been the birth of the factory system. In 1860, 
the first factories started in Ohio and Wisconsin. In 1870, the first 
creameries started on the gathered-cream plan. Then a man thought 
out a better way of skimming milk and the world has paid a heavy 
premium for that thought. Im 1879, a De Laval cream separator was 
exhibited at the London Dairy Show. The committee on awards re 
ported that “it was a very interesting invention, but would probably 
not become practical in large dairies.” The trouble was that the 
egotistical Englishmen did not have keen enough thinking machines 
to appreciate what the Swede had done for the world. The Swedes’ 
thought of a generation ago has developed into very interesting 
history. In 1890, Dr. Babcock invented his famous milk test that 
has pointed out unnecessary losses. Other chemists had been at 
work on the problem of a simple and efficient milk test for several 
years. I had the privilege of working in his laboratory as a student 
at the time and I saw him develop the test that other men were 
trying for, in about six weeks. But it took nearly fifty years of 
patient training to do such a work in six weeks. Dr. Babcock has 
greatly benefited the world and has won the gratitude-.of the people 
of more than one country. The coin of the real is on a very sound 
basis but it is not valuable enough to measure the appreciation of a 
grateful people. The legislature of Wisconsin ordered a beautiful 
medal struck and in the presence of notable men anc fair women it 
was presented to the man who cast his lot as a chemist with the 
dairymen. 

William Dempster Hoard was a Wisconsin husbandman of cows. 
He had cheese to sell, but the market was poor. There were four 
different guages of railroad between Chicago and New York. Cheese 
had to be transferred and was often weeks in transit and in the hot 
weather its quality was greatly injured. There came in process of 
time a single line of track and refrigerator cars. But the freight 
rate on cheese was two cents a pound in box cars. Hoard went in 
for a rate of one-fourth cent per pound in refrigerator cars. He had 
to fight for it but he thought the problem through. His thought 
gave Wisconsin an outlet for her product. He also thought out 
other dairy problems. He established a newspaper in which to give 
an outlet for thought on dairy problems. Did he make a mistake in 
giving his best thought to dairying? It made him Governor of a 
great Commonwealth, an international reputation and many people 
rise up and call him blessed. 

These men have worked out the problems of their day. The dairy- 
man need not, like Alexander, weep because there are no more worlds 
to conquer, no more problems to solve. Let us look for a moment 
at the business in the United States. There are 18,000,000 cows in 
the country kept for milk. If placed in line, allowing 10 feet for each 
animal, it would require only 1,574,000 to reach from New York to 
San Francisco. With 18,000,000 cows we can stretch 12 such lines 
across the continent. There are enough to go once and a half times 
around the earth at the Equator. The world values them at the 
enormous sum of $600,000,000. Allowing one man to each cow, and 
other men to make up and handle the products, we find that an 
army of 2,000,000 people spend their entire thought and energies 
in this line of business. 
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Some men are making remarkable strides, while others are mak- 
ing miserable failures by wasteful, shiftless and thoughtless 
methods. The Continental Creamery at Topeka, Kan., gathers in 
cream from over three states and makes a high grade of butter, 
which is none to good, for the United States Navy. With the open- 
ing of the Panama Canal, will probably come the opening of a de- 
mand from 500,000,000 of people across the Pacific for dairy pro- 
ducts, butter, cheese, condensed milk. ‘With electric interurban 
lines, is coming an awakening of our own people to the real value 
of dairy products in the form of sanitary milk and cream, ice-cream, 
butter and cheese. The thoughtful dairyman will receive his re- 
ward. 
My field of labor is Ohio. The State has produced many illus- 

trious men of which the people are justly proud, but it needs many 
more good dairymen. I dislike to recite the faults of our people 
away from home, but we are neighbors to Pennsylvania and prob- 
ably got some of our faults from over the line and the condition 
with which I am more familiar is probably very like that in Penn- 
Sylvania. 

Ohio has 868,000 milch cows; 100,000 men are engaged in the 
dairy business; 77,000,000 pounds of butter is made annually in the 
State. Only 8,000,000 pounds of this is made in creameries under 
the best methods; 79,000,000 pounds is, therefore, made on farms, 
some of this is made from centrifugal separator cream and is very 
good. Probably 60,000,000 pounds is of very inferior quality and the 
money loss on quality is probably as much as 10 cents per pound, 
but to not overstate the bad situation, we will call it-5 cents. This 
means $3,000,000. Then my observations indicate that one-third of 
the butter fat in the milk is lost in the skim milk. That means 
20,000,000 pounds of butter that might have been recovered, and at 
20 cents per pound it would amount to $4,000,000. Improper care, 
and feed of cows, waste of manure by fermentation and leaching 
would swell the loss—or price of ignorance—to $10,000,000 a year. 
This is $100 per man engaged in the business. 

Every young man may not have the ability of a Hoard or Bab- 
cock, but there is ability in all. There is a demand for trained 
dairymen. I have three times as many calls each year for men as I 
can fill. The demand is for men who are honest, reliable, can be 
depended upon. Such are at a premium. 

There is often a tendency for young men to take a short-cut to 
efficiency, but I want to say that efficiency is not gained by short-cuts. 
Men take short dairy courses in the Agricultural College because 
they think it an easy way to get a remunerative job. It is one thing 
to get a job and another to hold it. The thoroughly trained reliable 
man will not only hold his job but has good chances for a better 
one. The farmer’s boy who produces good milk shall have his re- 
ward. 

I think it was Horace Greeley who said that every man who could 
makes two blades of grass grow, where formerly there was but one, 
was a benefactor to the human race. 

The man who can make a cow give two pounds of butter where 
formerly she gave but one is also a benefactor to the human race, 
for butter, nice, fragrant, golden butter has value (and, therefore, bad 
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men counterfeit it) to make many a hard morsel go down 
easier. Young men there are enough poor dairymen in the country. 
We do not need any more, but there is abundant room for good ones, 
and surely merit both its reward. 

CONDIMENTAL FOODS. 

By DR.. WM. FREAR, State College, Pa. 

One, entering the general store of almost any cross-roads village 
in the State, may see displayed in good view from the vantage point 
of the stove surrounded by much-whittled, well-worn benches, bright- 
tinted posters showing rearing horses filled to such excess with life 
that they can no longer tread all-fours upon the solid earth; great 
steers that have somewhat the form of types we know, but dimen- 
sions suggesting kinship to the elephant; and good fat hens, of gi- 
gantic size, each set upon a pyramid of hundreds of eggs. 
We might suppose the merchant to be a school director over-sup- 

plied with samples of geological charts and aiming to educate the 
public with glimpses of palaeozoic times; or an agricultural idealist, 
portraying his notions of the results to which a thousand years of 
scientific breeding and feeding might attain. On closer examina- 
tion, however, the posters are seen to respectively announce that 
these zoological wonders belong to the present time; that the rear- 
ing steed is old Bob, the plough-horse, after a short course of small 
doses of A. B. C. Condition Powder; that the fearful ox has reached 
his swollen size owing to the additional assimilation induced by 
adding a few spoonfuls of O. P. Q.’s Stock Food to his ordinary 
ration; and that the good fat hen has attained to such simultaneous 
fatness and egg-producing power by the stimulating effects of a few 
mouthfuls daily of X. Y. Z.’s Poultry Food. 

For one, it is claimed, that “when added to other feeds it is a 
means of growing prime beef, brighter in color, wavy or marbled 
in texture, and with pure white fat in much less time than under the 
present system of feeding.” For another, that “by using 25 pounds 
of it, a saving of as much as 250 pounds of corn will be secured.” 

For some of these foods it is roundly claimed that the well of all 
domesticated species alike thrive unwontedly when these particular 
brands are fed, and that, at the same time, all the ills to which such 
flesh is heir, are cured by the healing influences of these same foods. 
For others, it is declared that they are especially adapted to exer- 
cise such twofold beneficence for but one species, while another 
food mixed by the same manufacturer, is similarly adapted to some 
other particular species. As Dr. Winton well says, “Were the 
claims of the manufacturer all valid, a condimental food which 
would cure gapes in chickens might be expected to increase the flow 
of milk of cows and also to cure hog cholera.” 

They all possess one common character—that of a price far ex- 
ceeding those of even the most valued concentrated foods, since 
the latter scarcely exceed two cents per pound in cost, while the 
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former are sold at from five cents to $1.00 per pound, and may 
safely be said to cost, on the average, ten times as much as the com- 
mon ingredients of a grain ration. 

The subject would be of small importance if such wares were but 
rarely passed over the counter to unusually credulous buyers; but 
the papers contain many advertisements of their manufacturers’ 
claims; the rural mail-bag bears many a circular filled with glow- 
ing testimonials to the virtues of such feeds; in the grange hall, 
stands many a case or pailful of them; brisk, persuasive tongued 
agents are crying their praises from county to county; numerous 
inquiries regarding them reach the Experiment Station, and the 
buyers, we are told, are a multitude. 

It is deemed worth while, therefore, to attempt to answer three 
questions concerning them: 

1. Of what are they composed? 
2. What are their nutritive and medicinal virtues, as revealed by 

close observation and exact experiment? 
3. How do their selling prices compare with the cost of their raw 

materials? 
In reply to the first question, the formulas printed, ina very few 

cases, on the packages give some information; but the answer is 
chiefly obtained by consulting the analytical records of the Agricul- 
tural Experiment Stations. In the laboratories of the Stations of 
Connecticut, Massachusetts, Vermont, Rhode Island,-New York, Vir- 
ginia, Wisconsin and Pennsylvania, a large number of chemical and 
microscopical analyses have been made of the condition powders, 
stock and poultry foods now offered for sale to the American pub- 
lic. It is but just to all parties concerned to state that such analyses 
present many difficulties; so that only the chief constituents can be 
regarded as definitely determined, while other ingredients present 
in very small proportions have entirely escaped notice. It is, never- 
theless, believed that the existing analyses afford a very fair knowl- 
edge of the nature of these mixtures. 

In an appended table is presented a statement of the composition 
of nearly one hundred of these condimental foods. Among those 
there listed are some which are offered without the extravagance of 
claim with which most of them are put forth; the basis of selection 
has been the composition of the food, not that of the advertisement. 

In the ninety-three (93) feeds for which particular ingredients are 
specified, the number in which each ingredient identified was found 
is as follows: 

VEGETABLE MATERIALS. 

Linseed or flax-seed meal, 48. 
Wheat feed, bran or middlings, 48. 
Corn products, 32. 
Barley products, 6. 
Cereals in general, 7. 
Beans, 8. 
Fenugreek, 39. 
Pepper, 17. 
Cayenne pepper, 11. 
Mustard or hulls, and ginger, each 6. 
Gentian, 15. 
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Rosin and rice, each 5. 
Cotton seed meal, fennel seed and blood-root, each 4. 
Rye, oats, meat and assafoetida, each 3. 
Sage, bayberry bark, carob-bean, poplar bark, dried blood, tur- 

meric, cocoa shells, millet, each twice. 
Anise, rape, coriander and sunflower seeds, juniper berries, ele- 

campane, licorice, valerian and mandrake roots, walnut bark, 
lobelia and senna leaves, each once. 

MINERAL MATERIALS. 
Charcoal, 51. 
Sulphur, 28. 
Salt, 55. 
Epsom salts, 20. 
Glauber’s salts, 17. 
Iron ovid or carbonate, 16. 
Calcium carbonate or oxid, 19. 
Saltpeter, 10. 
Sodium carbonate, copperas, alum, gypsum, ground bone, sand, 

black antimony, potassium chlorate, phosphate of lime, and mag- 
nesia in fewer cases. 

These lists comprise 59 different substances or groups of sub- 
stances, of which, however, but 14 occur in more than 9 mixtures, viz: 
Linseed meal, wheat and corn products, fenugreek, pepper, cayenne 
pepper, gentian, charcoal, sulphur, salt, Epsom and Glauber’s salts, 
iron oxid or carbonate, calcium carbonate or oxid, and saltpeter. 

These materials are used in preparations for all species. In 
the 35 poultry foods, 43 out of the 59 ingredients are listed. While, 
in these foods, the presence of large quantities of ground bone, 
oyster shells, cayenne pepper and Venetian red is of more common 
occurrence than is true of the other foods, there is, in general, no 
distinctive composition for the foods intended for the different 
species; although, as the detailed records appended will show, in- 
dividual manufacturers who put up more than one brand of condi- 
mental food do make some difference in the components of these 
brands. 

The composition of these foods as a class may be summed up 
thus: They are composed of common grain foods as a base, with 
linseed meal to increase their protein; to these are added more or 
less salt, purgative salts, often lime and iron compounds, charcoal 
and sulphur, some aromatic substance and a tonic bitters. 

The second question, relative to the nutritive and medicinal values 
of these foods, naturally divides itself into a consideration, first, of 
the economic feeding value of the foods as given to healthy animals, 
and, second, of the curative virtues for the sick. 
We may view rations to which these foods are added as spiced 

or seasoned foods, and consider, in the first place, what is known 
concerning the tendency of spices to add to food value. From this 
consideration, however, common salt should be eliminated, as it is 
a constituent of the regular rations on every well-conducted farm. 

The spices are characterized by the presence of essential oils and 
oleo-resins. In the human diet, their carefully regulated use is com- 
mended as promoting digestion. In most works on diet and thera- 
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peutics which I have consulted, they are declared to favor diges- 
tion; but exact and conclusive experiments have not appeared, in 
records accessible to me, to afford a good basis for this statement. 
We are all aware that they arouse a flagging appetite, give zest to 
eating and conduce, during that exercise, to a general sense of well- 
being. While we eat more food as a result, sometimes too much, it 
is not clear that either the ease or completeness of digestion is im- 
proved. 

It is, however, known that condiments promote an increased flow 
of the digestive secretions during eating. Even at the mention of 
spiced foods, our mouths water. Gottlieb (Exp. Station Record, I, 
148-9) found pepper and mustard, when introduced into the stomach, 
to increase the flow of pancreatic juice (the secretion of the sweet 
bread) three or fourfold. These juices were more watery than 
usual, but had the same digestive properties for carbohydrates, fat 
and albuminoids. 

L. R. von Korezynski (Exp. Sta. Record, 15, 390) found that with 
healthy subjects, paprika, mustard, ginger, pepper, horse-radish and 
onions at first increased, and then for a considerable time dimin- 
ished the stomach secretion; a second period of stimulation followed. 

The essential oils and oleo-resins of the species are irritant when 
taken in large quantity, and even in small amounts appear to cause 
an increased blood-flow toward the surface upon which they act. 
The muscular action of the stomach during digestion is also stimu- 
lated by their influence. In each case, however, the effect of the 
aromatic substance is but temporary, while that of tonic bitters, 
such as gentian, while purely local and promoting also an increase 
of glandular secretion, is more permanent. 

It remains to consider, in this connection, whether the ingre- 
dients of these condimental foods otherwise promote assimilation 
or tend to keep the body in a healthful condition. Seegen, Voit and 
Mayer (Bulletin 45, Office of Exp. Stations, 336 and 338) studied the 
action of Glauber’s salts in this relation and found no decided eco- 
nomical effects. Sulphur slightly increases the secretions in the 
alimentary tract, but does not appear to affect assimilation. Iron 
compounds are regarded by most medical authorities to be directly 
assimilated and to promote the abundant formation and active con- 
dition of the red blood corpuscles. The experiments of Henry in 
Wisconsin have shown that wood-ashes and ground bone are favor- 
able to healthy bone formation when added to foods lacking in 
mineral elements, while numerous observations have shown the 
value of carbonate of lime as an aid to egg-shell formation by poultry 
kept upon a narrow range. 

In each of these cases, the use of the material is, however, to sup- 
plement a ration deficient in the ordinarily recognized essentials or 
to aid the assimilative activities of a weak or unhealthy organism. 

Let us now consider the available evidence from exact experiments 
with healthy animals receiving a normal food; to determine what 
the economic value of additions of condimental food is in such cases. 

The earliest practical feeding experiments on record relating to 
the use of such foods were made by Lawes & Gilbert (J. Roy. Soc. 
Eng., 19, Part I; Rothamstead Memoirs, IT). They fed three (3) pigs 
as much of a mash of 9 parts barley and 1 of bran, as they would 
eat; an equal lot was fed the foregoing mash, to each 10 parts of the 
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barley and bran having been added 2 parts of a manufactured con- 
dimental food containing aromatic, carminative substances. At the 
end of four weeks, each lot had made the same gain in weight; but 
the lot with the condimental food required 400 pounds of food to 
produce 100 pounds of increase; the lot fed on the plain mash only 
393 pounds. The use of the condimental food resulted in an entire 
loss of its cost and possibly of some of that of the other food. 

. Several years later, a second experiment was made in which 
sheep were fed upon Thorley’s food, a much advertised condimental 
mixture of English preparation. In this experiment, 4 lots of 5 
sheep each were used. Lot I received one-half pound linseed cake, 
one pound clover-hay chaff and all the Swedish turnips they would 
eat; Lot 2, the same except that one-half pound cottonseed cake re- 
placed the linseed cake; while Lots 2 and 4 were fed like 1 and 3 
respectively, except that one-fourth of the cake-meal was replaced 
by an equal weight of Thorley’s food, as he recommended. The ex- 
ea lasted 28 weeks. The results may be summarized as fol- 
OWS: 
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Furthermore, the manure from the condimental food was less 
valuable. The balance-sheet shows a balance against the linseed 
lot fed with vs. without condiment, of L.1., 12.6 on the food, and 2s. 
10d. on the manure, total, L.l., 15.4; against the cottonseed lot fed 
with vs. without condiment, on the food L. 1., 18.11; on the manure, 4s. 
iid: total L..1.; 18-10: 

The Vermont Station (R. 1894, 1501) reports a test with nutritone, 
a condimental food containing linseed meal, cereals, fenugreek, char- 
coal, sulphur and salt. The test was made upon seven Jersey fresh 
cows, each receiving 15 pounds mixed hay, 3 pounds corn, 3 pounds 
bran, 2 pounds oats, 2 pounds gluten meal, 1 pound malt sprouts. 
The experiment lasted 10 weeks; in three periods, the prescribed 
daily addition of 2 tablespoonfuls of nutritone was made to the 
ration; in a fourth period, an equal quantity of linseed meal replaced 
the nutritone. The results for the respective two-week periods 
were: 

36—7—1904 
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Lbs. Milk. | Lbs. Fat, 
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This experiment, therefore, did not show that improvement- in 
the quantity or quality of milk produced, which the maker claims 
to result from its use. 

Another experiment with this food was made at the Maine Sta- 
tion (R. 1896, 50-1). . Five Jerseys were fed liberal rations in pro- 
portion to their size; and the experiment otherwise made as in that 
at the Vermont Station. Dr. Woods summarizes the yields for 3 
weeks without nutritone vs. 3 weeks with nutritone as follows: 

Milk. Butter-fat. 
Lbs. Lbs. 
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Kennedy and Marshall at the Iowa Station (B. 66) experimented 
on steers followed by hogs. Eleven lots of twenty steers each were 
fed on trial rations for 94 days. Three lots were fed upon corn with 
Iowa Stock Food, International Stock Food and Standard Stock 
Food, respectively; for comparison, the lots fed upon corn meal and 
upon corn meal and gluten meal will be used. 

Steers. 
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Plumb (Indiana B. 93) reports two experiments with pigs. In the 
first experiment, lasting 122 days, two lots of 4 pigs each were used. 
The results were: 
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In the second experiment, two lots of 3 pigs each were fed for 12 
weeks: 
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G. Fingerling (Jour. Landwirthschaft, 51, 287-8; 52, 145-6) experi- 
mented upon the influence of fenugreek and fennel on the milk flow 
of goat and sheep, and observed differences which he attributed to 
the influence of these aromatics; fennel, in particular, he declared 
to increase both yield and richness in milk solids. He failed, how- 
ever, to find any influence of fennel, fenugreek or anise upon digesti- 
bility of foods, and believes, therefore, that such condiments can 
not induce fattening. 

In brief, the only digestion experiments, those of Fingerling, fail 
to show any gain from the use of the commonly employed aromatics, 
fenugreek, fennel and anise, in spite of their tendency to promote 
increased secretion of the digestive fluids. 

Out of three experiments relative to the influence of condiments 
upon milk secretion, two exhibit no gain in flow or richness; the 
third set, by Fingerling, has not been described in detail, so that no 
critical judgment respecting the sufficiency of the experimental 
methods is possible. 

Of five experiments relative to the influence of condiments upon 
meat production, only one shows any gain from their use, and in this 
case, the gain is entirely too small to correspond to the large claims 
put forth by the makers of condimental foods and condition powders. 
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The other four experiments, including those in which the larger 
numbers of aninials were fed, show, on the contrary, a larger con- 
sumption of staple foods when the condimental foods were em- 
ployed, but a smaller gain in weight in proportion to the food con- 
sumed; so that the effect of the condiment was to diminish the pro- 
ductive value of the normal ration; thus causing a net loss greater 
than the added cost of the condiment itself. Such effect can be 
readily accounted for by the fact that, beyond a certain point, in- 
creased food consumption overburdens the digestive system and 
there is a diminution in the proportion of the food digested. 

Respecting the value of these preparations in case of disease, it is 
merely to be noted that well developed disease requires special treat- 
ment according to the nature of the disorder; that no man ever suc- 
ceeded in producing a panacea or cure-all by compounding into a 
single mixture of the drugs listed among the materia medica and 
that the constant feeding of active medicines to healthy animals 
does not tend to ward off disease, but rather to set up serious dis- 
turbances. Thus Hess, Schaffer and Lang note (Exp. Station Record, 
5, 818-9) that the Swiss practice of substituting 14 to 2 ounces daily 
of Glauber’s salts in lieu of common salt in the diet of cows, quickly 
produces catarrh of intestines and udder, mammitis, caking and 
bloody milk; and that the milk produced did not froth in the pail nor 
react readily with rennet, and tasted of the salts. Furthermore, by 
constant dosing, the system becomes less responsive to the stimulus 
of the drug, and requires increasing doses or new remedies to se- 
cure the desired reactions. 

With respect to the aromatics and tonics commonly used in these 
mixtures, it is noteworthy that all, save pepper, cayenne pepper and 
gentian, are so mild in their effects that they are rarely used for 
medicinal purposes where pronounced disorders are to be cured. 
Furthermore, they form a very small part of the entire mixture and 
are given in too small quantities to promise any considerable reme- 
dial effect. 

It will not do, however, to infer that such mixtures are never 
useful, even though they do not cause the healthy animal to improve 
in its functional activities, do not ward off disease, nor promise 
cure of well developed disorders. When used in sufficient quantity, 
they may serve to arouse a flagging appetite, secure the consump- 
tion of food when too little variety is available, or when it is in- 
ferior in quality; or stimulate a depressed system to the point of di- 
gestive activity, as cayenne rouses the adynamic stomach of the 
drunkard. In such cases, when salt alone has failed to correct the 
undesirable condition, and change of staple diet is impossible, a con 
dimental mixture may be helpful. 

Pott (Ldw. Futtermittel, 679 seq.) urges the desirability of giving 
to sheep fed upon too damp pastures, a salt lick composed of a mix- 
ture of salt, roasted malt, wormwood, gentian, juniper berries or fir 
twigs, tansy, yarrow, or calamus, willow bark, etc., and also occa- 
sionally copperas. For horses, he commends a mixture of salt and 
juniper berries, or salt, fenugreek, calamus, licorice root, anise, cara- 
way, tansy, wormwood and gentian, besides Glauber’s salts, baking 
soda and flowers of sulphur, in equal parts. For cows, a mixture of 
one part of fennel, caraway or anise seed, with small quantities of 
iuniper berries, tansy and wormwood, one part of fenugreek and 
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three parts of salt. Where potato slump is fed, wood-ashes and 
copperas according to the Russian practice. For swine, the Eng- 
lish mixture of sali, charcoal, sulphur and coarse coal-ashes. 

Allusion has already been made to the value of lime phosphate 
and carbonate and of iron compounds in the diet of young animals 
and laying hens, so that further mention of such use is not necessary 
at this point. Some of the calf meals, too, have special virtues that 
justify their use at present selling prices. 

In the third place, what is the cost of the raw materials of these 
foods as compared with their selling prices? 

One poultry food analyzed by the writer could be duplicated by 
mixing air-slaked lime and Venetian red at a cost of not more than 
one cent per pound; the retail selling price was $1.00 per pound. 

The wholesale prices per pound of the drugs most frequently used 
in these mixtures are: 
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That is, a mixture composed of equal parts of cereals, linseed 
meal, mixed salts, sulphur and charcoal and mixed aromatics, might 
cost before grinding and packing, 24 cents per pound; it would be 
offered for sale at from 9 cents to $1.00 per pound. 

More frequently, the more expensive aromatic materials form a 
smaller proportion of the entire mixture. Why should one pay such 
extravagant prices for these haphazard mixtures of common ma- 
terials? 

To conclude, respecting these foods: The well do not need them, the 
sick need something else, the farmer can make his own condimental 
mixture far more cheaply than he can buy most of the market 
preparations. 
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Components of Condimental Foods. 
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pound, @ 33 1-3c. 

Flaxseed. 

Powder, @ 12%c 

Calves’ Cordial, sence 

Champion Horse and 
Cattle Food, @ 15c. 

. Chapin Poultry Powder| 
@ 40c. 

. Climax Stock Food, @ | 
10%4c. 

. Colonial Poultry Food,. 

Stock Food, 
@ 10- 13%c. 

. Creasey’s Poultry Food, | 
@ 2c. 

. Dairy Calf Grower,.....| 

. Dow’s Poultry Meal, @ 

. Eureka Egg Food, ..... 

Manufacturer. 

Acme Food Co., Chicago, 
Til. 

Allen-Pfeiffer Co., 

American Cattle Feeding 
Salts Co.. No. 138-140 
55th St., N. Y. 

American’ Spice Food Co., 
Boston, 

McKenzie & Winslow, Fall 
River, Mass. 

McKenzie & Winslow, Fall | 
River, Mass. 

Anglo-American Mfg. Co., 
Boston. 

Anglo-American Mfg. Co., 
Boston. 

Banner Food Co., 
IN = gaye 

Banner Food Co., 
DN eke 

Auburn, 

Auburn, 

ee Peewee ees ewenne 

Jno. W. Barwell, Wauke- 
gan, ‘ 

Baum’s Castorine Co., 
Syracuse, N. Y. 

Baum’s Castorine Co., 
Syracuse, N. Y. 

Benjamin Food Co., Dan- 
bury, Conn, 

Benjamin Food Co., Dan- 
bury, Conn. 

Made in Springfield, IIll.... 

| Jno. W. Barwell, Wauke- 
gan, Ill. 

Jno. W. Barwell, 
gan, 

Wauke- 

ewe e eters eeeeees 

Champion Food Co., 

| oRopie Chemical Co., 

ae Lord, Burlington, 

Puritan Mfg. Co., Roches- 
ter aN: ay 

Puritan Mfg. Co,, Roch- 
ter-* "Navas 

J. C. Dow, Boston, Mass., 

Eggine Co., 
Conn. 

Hartford, 

Jno. Breck’s Sons Corpo- 
ration, Boston, Mass. 

Ingredients, 

Linseed meal and corn; salt (4.95 per 
cent.) and charcoal; a little sulphur 
and pepper. 

Formula claims: Mustard, fenugreek, 
sage, oyster-shells and ground bone, 
capsicum, bayberry bark, ginger, 
wheat feed, corn meal, assafoetida, 
Glauber’s salts, salt, ferrous car- 
bonate, silica, magnesia, alumina 
and antimony. 

Glauber’s epsom and common salt, 
with carbonate of soda. 

Chiefly corn with pepper. 

Corn, barley, a highly proteid sub- 
stance, an aromatic like fenugreek, 
charcoal. 

Rye, corn, barley: a material rich in 
protein, fenugreek, 

(Food Analysis, B. 267, 
Experiment Station.) 

Wheat and rye brans, corn, a highly 
nitrogenous substance, charcoal and 
pepper. 

New York 

| Wheat bran and mids., linseed meal, 
salt, phosphate of lime, charcoal. 

Wheat bran and mids., oats, linseed 
meal, fenugreek, charcoal, _ salt, 
Epsom salts. 

Chiefly linseed meal, 
charcoal, sulphur, 
alum. 

Chiefly linseed meal, with other in- 
gredients not determined. 

Linseed meal, wheat feed, cayenne 
pepper, charcoal, sulphur, _ salt, 
Epsom salts and iron oxid, 

Linseed meal, charcoal, sulphur, salt, 
and Epsom salts. 

Linseed meal, wheat feed and fenu- 
greek. 

with fenugreek, 
Epsom salts and 

Linseed meal, wheat feed, corn meal, 
cottonseed meal and mustard hulls. 

Lime carbonate and oxid, and Vene- 
tian red. 

Linseed meal, sometimes cotton-seed 
meal, wheat feed, beans, carob bean, 
fenugreek. 

Chiefly flax seed, with beans and carob 
bean; gentian, anise and fenugreek 
claimed to be present. 

Flaxseed, fenugreek. gentian, blood- 
root, charcoal, sulphur, salt, salt- 
peter, antimony, baking soda, green 
vitriol and Glauber’s salts. (Formula 
printed on package.) 

Charcoal, carbonate of lime, _ sul- 
phates, probably Glauber’s salts, and 
a small amount of ordinary food 
stuffs. 

Chiefly corn, with linseed, rice, char- 
coal, salt and sulphates, probably 
Glauber’s salts. ; 

Formula same as for 
Poultry Powder. 

Allen-Pfeiffer 

Chiefly wheat and barley, sulphur, 
salts and copperas. 

Barley and other cereals, pepper, 
charcoal and salt. 

Wheat, aromatic resembling fenu- 
greek much charcoal and salt. 

Poplar and walnut barks with other 
undetermined ingredients. 

Linseed meal and charcoal carbonates 
and salt. 

Meat, bone, salt, and oyster shells. 

Fine ground oyster shells with ani 
mal matter,, pepper, charcoal ant 
eae salts. 
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Components of Condimental Foods—Continued. 

Brand. Manufacturer. Ingredients. 

32. Eureka Poultry Mix- | Eureka Poultry Food Mfg. | Wholly mineral: Lime and calcium 
ture, @ $1.00 Co., East St. Louis. carbonate with Venetian red. 

33. Fairfield’s Blood Tonic) Fairfield Mfg. Co., Phila- | Wheat feed, an aromatic (probably 
for horse), @ 124c. delphia, seRUSTE ERD: saltpeter, salt, Epsom 

salts, 

34. Fairfield’s Blood Tonic | Fairfield Mfg. Co., Phila- | Wheat feed, aromatic (probably 
and Milk Producer, delphia. fenugreek), saltpeter, salt and Glau- 
@ 12%éc. ber’s salts. 

35. Fairfield’s Hog Tonic, | Fairfield Mfg, Co., Phila- | Wheat feed, dried blood, sulphur, a 
1246¢c. delphia. little pepper, salt, saltpeter, Glau- 

ber’s salts. 
36. Fairfield’s Poultry | Fairfield Mfg. Co., Phila- | Wheat feed, dried blood, considerable 

Tonic, @ 12%4c. delphia. pepper, sulphur, salt, saltpeter and 
much carbonate of lime. 

37. Flageg’s Poultry Food, mioiatoista eisteleretate’e ereiateleiersyela ‘ais ...-, Corn, wheat feed pepper, salt, char- 
@ i2c. coal, Epsom salts and Venetian red. 

38. Flour City Horse and ]......... seccccccccescesescessee-| ANalysis (New York Station) shows 
Cattle Food. low ash. 

Boo, WOUtzZIS ys ELOTEO! sc 8NG) ee centecicee 16 seececcecsecceceeses:| Wheat feed and fenugreek, charcoal, 
Cattle Powder, @ 50c. sulphur, rosin and alum. 

40. Dr. Hess’s Stock Food, | Drs. Hess & Clark, Ash-| Wheat feed, barley. assafoetida, char- 
@ Tc. land, Ohio. | coal, salt, Epsom salts, carbonate 

| aud sulphate of lime, and Venetian 
| | Teg, 

41. Dr. Hess’s Stock Food, | Drs. Hess & Clark, Ash- | Bran, a material rich in protein, pep- 
@ ic. land, Ohio. per and probably fenugreek, char- 

coal, salt, Glauber’s salts, gypsum 
| and iron. 

42. Hite’s Horse and Cat- |...........ceccsccccccceccecceee.| Hlaxseed meal, with charcoal, rosin, 
tle Powder, @ 2ic. | salt and Epsom salts. 

43. Ideal Egg Food, .......| Poultry Supply Co., Bos- | Cereals, a material high in protein, 
tonu, Mass. pepper, charcoal, Glauber’s salts, 

carbonate of lime and iron, 
44. International Cattle International Food Co., | Wheat feed, a bitter (probably gen- 

Fattener. | Minneapolis. tian), a pungent substance (probably 
| cayenne), charcoal and salt. 

45. International Poultry | International Food Co., | Wheat feed, a bitter drug, cayenne 
Food, @ 12%c Minneapolis. pepper, charcoal and salt. 

46. International Stock | International Food Co., | Wheat feed, a bitter like gentian, 
Food, @ 12% to 20c. Minneapolis. cayenne pepper, charcoal and salt. 

47. Jersey Tonic and Con-| H. A. Esterbrook, Fitch- | Wheat feed, ground herbs, pepper, 
dition Powder, @ 18c. burg, Mass. Glauber’s salts and Venetian red. 

48. Johnson’s Condition |....... eemebiceee enim sjeisiaialnioleratete ...| Same formula as Blue Grass Condi- 
Powder, @ lic. tion Powder. 

49. Kentucky Condition |.............ssseeeeeeeseeeseeee.| SAME formula as Blue Grass Condi- 
Powder, @ 24c. tion Powder. 

50. Knight’s English Ve- | Knight’s Stock and Poul- | Wheat feed, rye, corn, an aromatic 
getable Food, @ 7c. try Food Co. (prebebiy. fenugreek), charcoal and 

salt. 
61. Knight’s Poultry Food,) Knight’s Stock and Poul- | Wheat bran, corn, a material rich in 

@ 10c. try Food Co. protein, an aromatic (probably 
fennel), salt and sand. 

POU ICG WAL IMITG)) Jarsisiesion sme eal|ieieeieiscienicieis ce/-lenls eeccccecsccesee.| Wheat feed, various cereals, a sub- 
stance rich in protein, pepper, fenu- 
greek, saltpeter and iron. 

53. Lee’s Egg Maker,.....-| Geo. H. Lee & OCo., | Linseed meal, a pungent (probably 
Omaha. Neb. cayenne). charcoal and salt. 

54. Lightning Horse, Cat-| Herb Medicine Co., Spring-| Analysis shows much sulphur. 
tle and Poultry Pow- field, O. 
ders, a 20c. ; 

55. McClaren’s English | McClaren, Brockton, Mass.| Chiefly corn, oats, wheat, rice and a 
Horse Food. bitter, probably gentian. 

56. McLean’s Vegetable |.............- arconose seeeeeees..| Linseed meal, with ginger, charcoal, 
Condition Powder, @ sulphur and potassium chlorate. 
25c. 

57. Magic Poultry and Egg| Magic Food Co., Chatta- | Chiefly linseed meal. 
Producer, @ 12%4c. nooga and St. Louis. 

58. Magic Stock Food, @ | Magic Food Co.. Chatta- | Chiefly linseed meal. 
12%%ce. nooga and St. Louis. 

59. Manitoba Maize Feed,..| Manitoba Mills Co., Cleve- | Wheat feed, corn product, charcoal 
land, O. and salt. 

60. Chas. Marvin Stock |................ Sttcdecacncsecoes| Analysis by New. York Station. B: 
Feed, @ 50c. 166, 267. 

61. Matthews Compound | Eastman Bros., Framing-| Cereals,’ linseed meal, and salt. 
Food. ham, Mass. 

62. Medicated Meal, @ 20c, | F. C. Sturtevant, Hart- | Linseed meal, corn meal, ginger, fenu- 
ford, Conn, greek, a bitter drug and sulphur. 

Gs, Morntaeies) FOrse ANG) | cctisics wie cicsslocicecieiecccc cooocabacs Chiefly linseed and corn meals, with 
Cattle Powder, @ 25c. a bitter drug, charcoal, sulphur and 

Epsom salts. 
64. Myers’ Royal Horse and! Myers’ Niagara Falls, | Linseed and corn meals, wheat feed, 

N. malt sprouts, mustard hulls, tu- Cattle Spice, @ 10 to 
like, ~ 

eee ee 

_ meric, cocoa shells, fenugreek and 
salt; sometimes rice, oat and bran 
meals. 
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Components of Condimental Foods—Continued. 

Brand. 

————————— nnn 

65. Myers’ Royal Poultry 
Spice, @ 15 to 17%c. 

66. Nutritone, @ 25c.,...... 

67. Orange Electric Food, 
@ iie. 

68. Our Own Condition 
Powder, @ 2c. 

69. Page’s Perfected Poul- 
ary Food. 

70. Pat’s Poultry Food, @ 
12%4c. 

71. Pat’s Stock Food, @ 
1214c. 

72. Peel’s Horse and Cat- 
tle Food. 

73. Peel’s Poultry Food,.. 

Peel’s Swine Food, .... 

75. Pepto-Stock Food, @ 
12%. : 

7. Polk-Miller’s Victory 
Poultry Food, @ 50c. 

. Poultrio-Corn, @ 25c.,.- 

78. Pratt’s Animal Regu- 
lator, @ 16 to 25c. 

. Pratt’s Horse and Cat- 
tle Food, @ 71-3c. 

. Pratt’s Poultry Food, 
@ 12 to léc. 

. Prolific Poultry Food,. 

82. Rochester Horse and 
Cattle Food, @ 8% to 
10e. 

83. Royal Stock Food, @ 
64c. 

. Rust’s Egg Producer,.. 

85. Schmidt’s Horse and 
Cattle Powder, @ 50c. 

. Sheriden’s Condition 
Powder, @ $1.00. 

. Simpson Bros. Condi- 
mental Stock Food. 

88. Stanley’s Condition 
Powder, @ 6c. 

89. Thedford’s Black 
Draught Stock and 
Medicine, @ 50c. 

. Thorley’s Horse and 
Cattle Food. 

91. Triplex Poultry Food, 
@ 12 to lic. 

Manufacturer, 

Myers’, Niagara Falls, 
IN, 

Thorley Feed Co., Chicago, 
ll 

G. E. Vincent, Catskill, 
N. 

Ce 

ING Ys 

W. oD. Carpenter Co., 
Chicago, Ill. 

Pratt Food Co., Philadel- 
phia, 

Pratt Food Co., Philadel- 
phia, 

Pratt Food Co., Philadel- 
phia. 

L. B. Lord, Burlington, 
Wits 

Rochester Horse and Cat- 
tle Food Co., Rochester, 
Ni. 

Wm. Rust & Sons, New 
Brunswick, N. J. 

I. S. Johnson & Co., Bos- 
ton, Mass. 

Simpson  Bros., Norris- 
town, Pa. 

J. J. Stanley, Lawrence, 
Mass. 

Thorley Food Co., Chica- 
go, Ill. 

Triplex New Food Co., 
Brunswick, N. J. 

Ingredients, 

Like foregoing, with omission of 
malt sprouts and addition of cay- 
enne pepper; rape seeds sometimes 
found. 

Linseed, cottonseed and corn meals, 
wheat feed, fenugreek, charcoal, sul- 
phur and salt; bean meal and mil- 
let occasionally present; sulphur 
sometimes omitted. 

Corn and linseed meals, charcoal and 
sulphur. : 

Formula on package: Chiefly elecam- 
pane root, flax seed, fenugreek,/with 
juniper berries, poplar bark, rosin, 
mustard, bran, licorice root, ginger 
root, gentian, coriander seed, vale- 
rian and blood roots, lobelia, man- 
drake root, Glauber’s salts, salt, sul- 
phur, copperas, carbonate of soda, 
antimony and saltpeter. 

Contained, in one case, sunflower 
seed. 

Chiefly wheat bran and linseed meal, 
with fenugreek, charcoal, sulphur, 
Epsom salts, carbonate of soda, lime 
and Venetian red. 

Chiefly linseed and cotton-seed meals, 
bran, fenugreek with charcoal, sul- 
phur. salt, Epsom salts, carbonate 
of soda. and lime. 

ChieAy wheat feed, corn-and-cob-meal 
with fenugrek. 

Chiefly wheat feed, corn, pepper, char- 
coal, ground bone and oyster shells. 

Wheat feed, corn. pepper fennel and 
fenugreek, with salt, Epsom salts 
and phosphate of lime. 

Linseed meal, wheat mids., fenugreek, 
charcoal, salt and Glauber’s salt. 

Chiefly corn meal, with cayenne, a 
bitter drug, charcoal and sulphur. 

Wheat feed, gluten meal, corn meal, 
charcoal, salt and bone. 

Corn meal. fenugreek, fennel, a bitter 
substance resembling gentian, char- 
coal, salt and Glauber’s salts. 

Cereals, beans, fennel and salt. 

Corn meal, wheat feed, a bitter drug, 
sulphur and Venetian red; in other 
samples, cayenne pepper, bran and 
rice meals and fenugreek are re- 
ported. 

Animal matter, linseed husks, char- 
coal, salt. Epsom salts, carbonate 
and phosphate of lime, sand. 

Wheat feed, richly proteid material, 
an aromatic substance, a bitter sub- 
stance, charcoal and salts. 

(Analysis: New York Station.) 

Material rich in protein, millet, pep- 
per, bone, charcoal and _ oyster 
shells, 

Linseed meal, with rosin, charcoal 
and sulphur, salt and Epsom salts. 

Linseed meal, ginger, red pepper, 
charcoal and sulphur, Epsom salts, 
carbonate and phosphate of lime. 
In one case, Glauber’s salts are re-- 
ported. : 

Corn product, including some cob, an 
aromatic, charcoal, salt. Epsom 
salts and iron oxid. 

Wheat and corn, fenugreek and salt,. 

Chiefly linseed meal, 
fenugreek, a_ bitter 
sulphur and salt. 

Chiefly rice and linseed, with brans, 
fenugreek and salt. 

Linseed meal, wheat feed, corn, pep- 
per, charcoal and sulphur, ground 
bone, Glauber’s salts, calcium car- 

bonate and Venetian red. 

senna leaves, 
drug, rosin, 
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Components of Condimental Foods—Continued. 

Brand. Manufacturer. Ingredients. 

92. Triplex Stock Food,.... Triplex Food Co., New| (Analysis: New York Station; 15.31 
Brunswick, N. J. protein.) 

93. Twentieth Century | I-Heal You Remedy Co.,..! Linseed meal, corn meal, fennel, 
Stock Feod. sulphur, salt, saltpeter, Epsom 

salts, and lime phosphate. Makers 
claim several additional condiments 
and drugs. 

94. Weston’s Condition | J. W. Weston, New York | wheat, corn, bran and linseed meals 
powder, @ léc. City. with fenugreek. 

95. White’s Stock Food, ... White Food Co., Tauton, | Chiefly wheat feed with fenugreek and 
lass. salt. 

96. Wilbur’s Egg Food, @{| Wilbur’s Seed Meal Co., | Chiefiy wheat feed. 
11 1-10c. Milwaukee, Wis. 

97. Wilbur’s Hog Food,....| Wilbur’s Seed Meal Co., | Linseed meal, wheat feed, various 
Milwaukee. Wis. seeds, fenugreek, charcoal, salt, 

J Epsom salts, lime phosphate. 
98. Wilbur’s Stock Food,..| Wilbur’s Seed Meal Co., | Wheat bran, linseed, fenugreek, 

Milwaukee, Wis. charcoal and salt. 
$9. Wilbur’s Seed Meal, ..| Wilbur’s Seed Meal Co., (Analysis by New York Station; 20 

Milwaukee, Wis. per cent. protein.) 
10OoWiriehts: Elorse! | etre eeiec icp mtelerercisinre - clcrcecreteiaiele1svesieuie Linseed meal, cereals, fine seeds, pep- 

Cattle Food. per, charcoal, and sulphur, Epsom 
salts and carbonates. 

THE RELATION OF THE VETERINARY SCIENCES TO DAIRY 
PROGRESS. 

By DR. LEONARD PEARSON, State Veterinarian. 

The veterinary sciences include not only the study of diseases 
of domestic animals, but also the study of their function of produc- 
tion and of utilization. If we consider the bearings of these sub- 
jects, it must be apparent that the veterinary sciences have a di- 
rect relation to dairying and all branches of animal husbandry. 
The medical side of the veterinary sciences has received most of 
the attention that has been given to this general subject. There 
were times when the rearing of animals was absolutely impossible 
on account of the recurrence of animal plagues. Within a hundred 
years it was customary for farmers in the older countries to expect 
an invasion of the foot and mouth disease every few years. These 
recurrences wiped out the animals that had been improved by the 
exercise of judgment and skill and rendered improvement by breed- 
ing almost impossible. It is true that all of our improved breeds of 
cattle have been developed to their present stage of perfection since 
the infectious diseases of cattle have been controlled. It is not nec- 
essary to refer to former times to find instances of the loss caused 
by such diseases. If we turn to South Africa we see illustrations of 
the depression resulting from contagious pleuro-pneumonia wiping 
out the animals brought from Europe and making it impossible to 
improve the bread of animals. This disease was finally gotten under 
control, and then came rinderpest sweeping like a fire across the 

37 
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country and wiping out these valuable animals gathered together 
with such tremendous labor. Now they have rinderpest partly 
under control and are being confronted by worst diseases, so it is 
that in South Africa agriculture is not merely stationary but is go- 
ing backward. The settlers in Australia started out to make their 
country a great beef-producing land and dairy country. Contagious 
pleuro-pneumonia came and as a result Australia imported beef. 
1 know there are men present who remember the losses that came to 
Pennsylvania and the Eastern states during an invasion of con- 
tagious pleuro-pneumonia twenty or thirty years ago. This dis- 
ease was imported and spread to Massachusetts, New Jersey, New 
York, Pennsylvania, Ohio, Kentucky, Illinois and Missouri and 
sweeping the great cattle sections of the West caused losses conser- 
vatively estimated at between forty and fifty millions of dollars. 
Then the Bureau of Animal Industry took the matter in hand and 
the disease was exterminated root and branch, and for twelve years 
there was not a single case of contagious pleuro-pneumonia in the 
United States. This work was done at a cost of about a million 
dollars. ‘This is an illustration of what may be accomplished when 
the work is thoroughly organized and efficiently conducted. 
Two years ago there was an outbreak of contagious foot and 

mouth disease in the vicinity of Boston. This outbreak, covering a 
limited district, caused a loss of a thousand dollars a day for sev- 
eral months. This was also taken in hand by the Federal Govern- 
ment and exterminated at a cost of half a million dollars. 

Others will remember the losses so common in Pennsylvania from 
invasions of Texas fever, and some will recall that last year we had 
an illustration of what may happen from this source. Cattle coming 
from the South brought the cattle ticks from which new ticks were 
developed and these attached themselves to the cattle in pastures. 
In this way the cattle were infected with Texas fever and practically 
all of our United States cattle died. Last year there was a great 
load of southern steers brought into the stockyards at Lancaster. 
They were there but forty-eight hours and then were sent to Reading 
to be killed. Unfortunately, they were not placed in quarantine 
pens as required by the United States Department of Agriculture 
and other cattle became infected with the tick and in turn com- 
municated the disease to others, resulting in about 300 deaths. This 
is a small thing compared to the occurrence of twelve or twenty 
years ago when in Pennsylvania thousands and thousands of cattle 
perished. With one exception there has been no Texas fever in 
Pennsylvania for eight years. 

Aside from these rapidly spreading infectious that always cause 
a great deal of alarm and terror, there are smaller infections which 
claim less attention, but cause equally great losses. ‘Among these 
is hog cholera, the loss from which amounted to fifteen million dol- 
lars in one year in the State of Iowa. It causes a loss yearly of from 
fifty to sixty million dollars. This, I need hardly say, is a serious 
drain upon our resources. If the trouble were checked it would 
add very materially to the progress of the country. 

Then there is tuberculosis. This is a subject so much discussed 
that it is hardly necessary to go into it in detail. Every man here 
probably knows of herds that have been weakened and exterminated 
by tuberculosis. About two weeks ago I was consulted in regard 
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to a herd of eighteen cattle, founded twenty-five years ago without 
regard to expense. When the herd was established there were 
placed in it imported cows costing as much as a thousand dollars 
apiece. The herd has taken high rank in competitive exhibits in 
large State fairs. This herd became infected with tuberculosis by 
the accidental purchase of a tubercular animal a number of years 
ago. Tuberculosis was known to exist, but it thought it could be 
gotten rid of by mild measures. A cow when suspected to be tuber- 
culous was taken away and afterwards killed. Unfortunately in 
this disease an animal may be infected sufficiently to spread the dis- 
ease without showing well marked symptoms. As an illustration 
of this I might refer to an instance two years ago at the Livestock 
Show in Chicago, when there was a class of about thirty fat steers 
and individual bullocks competing for fat steers. They were the 
best individual bullocks in this country that year. Among them 
from Ohio was “Best on Earth,” a steer which had taken many first 
prizes and in this very hot competition in Chicago he succeeded in 
winning second prize. Afterwards there was a block test and the 
winners were killed, and it was found that this steer was riddled 
with tuberculosis. I mention this to show the care that must be 
exercised if tuberculosis is to be got out of herds. 

The herd to which I have referred was built up with much care 
but became infected with tuberculosis. Effective measures were 
not taken and during the summer four cows died of tuberculosis. 
They became so much run down that they were killed in order to 
save their lives, as it were. The owner was advised to keep some 
of the cattle for the purpose of rearing calves and saving the blood 
lines but he didn’t care to do that. The animals were killed and 
the extent of the disease was everywhere most astonishing. Some 
of them showed the disease during life. A number were in run 
down condition. Others were in perfect health apparently, but all 
were infected with tuberculosis. The owner is going to start an- 
other herd and keep it free from tuberculosis. Many hundreds of 
breeders have lost their interest in herds on account of this in- 
sidious disease. There can be no doubt that the annual Joss from 
this disease amounts to several million. 

Anthrax has also caused enormous losses. There are farms in 
this State where the rearing of cattle is impossible without vaccina- 
tion. 

The most brilliant illustration of the relation of veterinary 
sciences to dairy progress is in connection with the prevention and 
treatment of milk fever. This is a disease of the best dairy cows 
and an inspection of the books of famous herds of the Jerseys, Hol- 
steins and Guernseys would show a large proportion of these cows 
dead of milk fever. The loss has not been merely the loss of the 
animals but of the blood lines. 

There is also the danger of impoverishing cows. Yhe best that 
is in a cow sometimes cannot be brought out for fear of the danger 
of milk fever. The cows are allowed to get into a low state before 
calving. Through the studies of a Danish investigator a cure has 
been found for this disease, and one which is successful in about 
ninety-eight per cent, of the cases. The mortality of this disease 
a few years ago was as high as 50 to 75 per cent. 

Another disease is calf cholera. I have known of this disease to 
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occur in herds of imported cattle where almost the entire calf crop 
for the first year was lost. , It is an infectious disease and one which 
may be guarded against. 

Another disease of dairy cattle not yet controlled in this country 
is contagious abortion. I was much interested in learning of the 
investigations of Professor Barrington, of Copenhagen. He is ready 
to fight this disease by vaccination. He has discovered that con- 
tagious abortion is due to a germ which may be introduced into the 
body in a variety of ways. He has found that feeding this organism 
to a pregnant cow will often lead to abortion. It is less virulent 
when injected beneath the skin than when fed. It is a fact that 
has been observed not only in relation to infectious abortion but in 
relation to fowl tuberculosis. A chicken may be infected with tuber- 
culosis very easily by feeding it with a small culture of the macillus 
of tuberculosis. By injecting an equal amount beneath the skin 
the fowl is not injured. The injection of the germ beneath the skin 
has the effect of increasing the resistance of the animal to the action 
of the same germ taken in by the mouth. This investigator is 
experimenting with the vaccination of cows against this disease and 
he is encouraged to believe that his results will be satisfactory. 

The value of the livestock of this country approximates three 
billion, six hundred million dollars, and it is astonishing that so 
little attention is paid to the study of the diseases of animals. 
Nearly all of the veterinary schools in the United States have small 
equipments and the support is generally from private sources. It 
is a sad reflection upon this country that practically all the ad- 
vances in our knowledge of the diseases of animals have come from 
foreign sources. We have profited enormously from these sources, 
but we have contributed little to the sum total of veterinary knowl- 
edge. In this respect we have been leading a parasitic existence. 
We have been drawing upon the store of knowledge generated in 
other countries. The appreciation of the knowledge of the veter- 
inary sciences in European countries is shown by theway in which the 
veterinary schools are supported. In Switzerland there are two well 
equipped veterinary schools, both far better than the schools in this 
country. The veterinary schools in Denmark and in Holland are 
far better than the best in the United States. The one in Belgium 
is one of the best in the world. In the larger countries the work is in 
proportion to the size of the land. In Germany there are seven large 
well equipped veterinary schools. I hope the time will come when 
it will be possible to do more work and better work in this country 
in connection with diseases of animals and that we may be able to 
induce more students to take up the practice of veterinary medicine. 
What we are doing is done well so far as it goes. It does not go 
far enough and the country would profit largely if it were possible 
for it to go farther. 
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GROWING OUR OWN PROTEIN. 

By PROF. E. B. VOORHEES, New Brunswick, N. J. 

It is quite natural that for the raising of livestock, the question 
of rations should be one of the most important, for next to breeding 
it is the question upon which success hinges, and we need no better 
evidence of the necessity of specific knowledge on the part of 
feeders than is given in the work of the various experiment stations. 
The investigations that have been conducted show not only the nec- 
essity for a broad intelligence in the matter of the preparation of 
rations, but also that this intelligence must be accompanied by 
definite information concerning what constitutes a food, and of the 
functions of the nutrients in the various groups of specific sub- 
stances. 

Twenty years ago animal foods, aside from hay and corn stalks, 
consisted mainly of cereal grains, or mixtures of them, whose feed. 
ing values were well established, together with the mill feeds de- 
rived in the manufacture of flour from wheat, rye and buckwheat. 
The other concentrated feeds on the market at that time, which were 
used in any considerable quantity, were linseed meal, cottonseed 
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meal, malt sprouts and hominy meal. To-day an examination of 
the results of feed inspections in the various states, shows that in 
addition to those used twenty years ago there are now nearly cne 
hundred different kinds, varying widely in their physical character, 
and in their content and cost of nutritive substances. As a pre- 
liminary, therefore, to the discussion of the main topic, I think it 
well to point out in some detail the situation in reference to food 
supplies that exist at the present day. 

The principles of nutrition are the same to-day as they were 
twenty years ago though in the meantime much has been learned 
concerning the composition of the different groups of nutrients, the 
preparation of rations, and the specific functions of the nutrients. 
Neither has the primary object or purpose of feeding changed in 
this period, though much has been learned concerning the relation 
of feeds to the production of specific animal products, with the con 
ditions the same in essential particulars; therefore, the question 
arises, is there any good reason why the whole grains and regular 
forage crops of the farm should net serve to-day as well as twenty 
years ago, as the chief source of the nutrients in the rations for farm 
stock? There is no reason from the standpoint of nutrition, why the 
whole grains, together with the refuse products, which were avail. 
able then, should not supply the demands at the present time, and in 
many respects foods derived directly from home products are su- 
perior to rations that may be made up by farmers or dealers from 
the numerous by-products now on the market. 

WHOLE GRAINS DIFFER FROM FEED RESIDUES. 

Nature has provided one thing in the constitution of the whole 
grains, which is not possessed by any mixture of other materials 
consisting of parts of whole grains, namely, uniform and fixed pro- 
portions of the pure nutrients, fat, protein ‘and carbohydrates, and 
which when used with the ordinary roughage makes it difficult 
to cause injury from even careless methods of feeding. The chief 
advantage to be derived from the larger number of the different 
kinds of concentrated feeds at the present time, is that it is possible 
by means of them to reduce the cost of the ration and to adjust the 
nutrients more nearly according to what is believed to be the specific 
needs of the various purposes of feeding. It is more than likely 
that the use of feed rations, made up of one-third, by weight, of 
ground corn, ground oats and wheat bran, cannot be improved upon, 
from the standpoint of total product and effect upon the animal, by 
the use of rations made from the different kinds of feeds now on the 
market, and that the increase in the number of products is not due to 
necessity, but to changes in the manufacturing of the cereals and 
other farm products, as well as to the increased knowledge concern- 
ing the nutritive value of materials not formerly used ‘for animal 
consumption. . 

The largest increase in the number and kinds of feeds has come 
from the residues derived in the use of corn in the manufacture of 
starch and sugar, and the next in order by the increase in the 
number of residues derived from the manufacture of malt and dis- 
tilled liquors, and to better methods of handling these refuse pro- 
ducts. There has also been a great increase in the number due to 
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the increased production of cottonseed and of flaxseed, and finally 
to more complete utilization of the refuse products as a result of the 
manufacture of oat meal from oats. 

The character and composition, and frequently the palatability, of 
these feeds are in a general way determined by the object of the 
manufacturer of the original grain, whether to take from it one 
of the important and highly digestible groups of nutrients, and 
leave the others, or whether he takes the whole of the highly diges- 
tible, and leaves the bulky and indigestible, the hull or husk. 

In the case of corn, the primary purpose is to remove from it as 
near as may be, all of the starch that is contained in it, or but one 
of the nutritive substances. Hence the total refuse product is 
richer in protein and fat, and poorer in carbohydrates, than the 
original corn, and thus from the standpoint of the feeder, a pound, 
or a ton, of the entire refuse would be for feeding purposes, worth 
more than the original corn, and inasmuch a's the fat is corn-fat 
and the protein is corn-protein, there is no known reason why these 
actual food compounds should not be and every reason why they 
should be, quite as nutritious as in the original product. 

As already pointed out, however, nature has provided in the whole 
grain good proportions of the pure nutrients, usually associated 
with the crude fiber in such a way as to make it a difficult matter 
to cause injury even from careless methods of feeding, while the 
manufacturer on the other hand, removes more or less of one of 
these nutrients, which, therefore, disturbs the proportions of the 
constituents, and the resultant feed, decidedly unbalanced, must be 
used more carefully, and with other products, if equally good results 
are to be obtained. 

REFUSE FEEDS OF LOW VALUE. 

There is, however, a class of feeds which have been placed upon 
the market in recent years, now large in number, and belonging to 
that class which are not concentrated in the sense that one or more 
of the highly digestible nutrients are contained in them, and which 
can not, therefore, be said to have added to the source of supply of 
desirable products, first, because they do not contain a class of nu- 
trients that the farmer needs to purchase; and second, because the 
substances themselves are not highly useful. These are derived 
mainly from the residues in the manufacture of oat meals, and con- 
sist not of the richer portions of the grain as protein or fat, but of 
the poorer portions, the outside hulls, and consisting more largely 
of crude fiber than the original grain. That is, they contain very 
low percentages of protein and fat, and very high percentages of 
crude fiber. In fact, the oat hulls in themselves as a source of 
nutrients, are no better, and not as good as straw and stalks, the 
natural waste products of the farm. In this case, the object in 
making a feed is to utilize a waste of no considerable value in itself, 
while in the instances already noted, the object is to utilize resi- 
dues of actual nutrients, and which are of considerable value. Be- 
cause of the low feeding value of these by-products, because in them- 
selves practically worthless from the nutritive standpoint, the 
method adopted has been to add a small quantity of other valuable 
feeds to these, and by attaching high-sounding names to the mix- 
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tures, and lower prices than are fixed for high-grade products, to 
encourage their wide use. There may be, and undoubtedly are, 
conditions where the use of these mixed products would be desirable, 
as, for example, where farmers do not have a considerable quantity 
of bulky material, and where the necessity is for bulk, as well as for 
actual nutrition. On most dairy farms, and also upon grain farms, 
there is usually an abundance of material of this sort, and for 
these farmers the purchase of oat feeds cannot be regarded as 
economical in any particular. In many cases, more or less of the 
concentrated feeds, as cottonseed meal, linseed meals, gluten meals, 
etc., have been added to the oat hulls, in order to increase the pro- 
tein content, and consequent nutritive value, and that some returns 
may be obtained in their use. 

These various feeds naturally fall into two general groups, one 
in which the protein is the chief constituent, and the other in which 
the carbohydrates are largely in excess, or into protein and carbo- 
hydrate feeds. In the case of the protein feeds, there is a wide 
range in the amount of this substance which may be obtained for 
a given sum from the different groups, making it a matter of the 
very greatest importance for the farmer to ascertain the character 
of the feed that he desires, and that he should carefully study the 
relation between the content of nutrients and the selling price. 

The carbohydrate group includes many of the oat feeds, and feeds 
prepared from refuse waste products, and while there is not so 
great a variation in the content of carbohydrates or in the content 
of protein as in the other class, they as a rule supply the farmer with 
this substance, which he already has in excess, and their purchase 
cannot be regarded as economical. 

Investigations as to the functions of the various groups of nu- 
trients, protein, fat and carbohydrates, have clearly established cer- 
tain general principles, among which is, that of all of the groups of 
substances protein is the most important, because it is the only one 
from which the protein substances of the body may be derived, and 
because it may also contribute to the building up of the body in 
fat. It must, therefore, exist in all rations, whether fed for main- 
tenance only, or for increase of animal product, and the amount of 
protein in reference to other substances exerts an important influ- 
ence upon the production of animal product, whether of meat, milk 
or fat. Investigations, however, have not yet clearly indicated the 
exact relation that protein must sustain to the other substances in 
the rations, though that it shall be in greater excess in those rations 
intended for the building up of animal product than for those for 
simple maintenance, has been clearly indicated. 

Studies of the composition of the ordinary home-grown products. 
for example, the cereal grains, have also made clear the fact that 
they are as a rule deficient in protein. Hence in the preparation of 
rations for dairy cows, for young stock, and for the making of beef or 
mutton, the purchase of feeds resolves itself into a purchase of 
protein, provided economy in the use of nutrients is desired. It 
must not be understood, however, that economy in the use of 
nutrients is identical with economy in feeding, as it may very fre- 
quently happen that economy in the use of nutrients may not be 
economieal feeding; conditions may be such that the feeder can 
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better afford to waste a portion of his carbohydrates, than to pur- 
chase protein foods that will enable an economical use of them. The 
conditions of the feed markets at the present time show, however, 
that the average cost per ton of the protein feeds, or those which 
exceed in content of protein, any of those likely to be produced upon 
the farm, is but little greater than the average cost per ton of the 
feeds of the carbohydrate group. That is, the average cost of 31 
different protein feeds, ranging from 15 to 44.5 per cent. protein, ac- 
cording to the records obtained at our Station last year, was $24.28 
per ton. The average cost of 18 carbohydrate feeds, ranging from 
8 to 13.5 per cent. of protein, and including all of the oat feeds, was 
$23.62 per ton, 

In view of these facts, it is not likely to be an economical prac- 
tice to waste carbohydrates, as the excess of the expensive carbo- 
hydrates could be profitably exchanged for the protein that is likely 
to be needed. The situation in relation to the supply of protein, 
and the cost, makes it a very pertinent question as to whether the 
farmer may not avoid in a measure the pitfalls likely to be encoun- 
tered in the purchase of concentrated feeds by a larger growth and 
use of those crops which contain this important element protein 
in larger amounts than is contained in the average products now 
grown. The one objection that is offered to this line of procedure, 
is that in the making of rations it is necessary, in order that the 
animals may be properly nourished, that there shall be associated 
with the ordinary roughage products, more or less of the concen- 
trated forms of nutriment, and that it is not possible to completely 
and satisfactorily nourish an animal under present artificial condi- 
tions. 

There may be, and doubtless is, a basis of truth in this view. 
Nevertheless, it does not follow that though a farmer shall increase 
his acreage of protein crops, that he shall not feed more or less of 
the concentrates, and it does follow, I think, from the data we have 
at hand, that by increasing his protein crops, he decreases the neces- 
sity for purchase in just that proportion. 

Experiments recently carried out in this country, and to which I 
shall refer more in detail later, clearly show that a number of crops 
may be grown which may for all practical purposes be substituted 
for the concentrated feeds, at a very great saving in the cost of nu- 
trients, and a consequent reduction in the cost of a pound of beef, 
mutton or milk. 

The first question which naturally arises, is what kind of crops 
shall be grown, or what kind can be grown, that will enable the 
farmer to accomplish this most important result. Fortunately, 
recent studies have shown the adaptability to our conditions of a 
considerable number of crops and until recently, not largely grown. 
which may be used for this purpose. Crops, moreover, that are 
richer in the elements of protein, so important in any ration, and 
so necessary for the proper utilization of our other crops. These 
crops belong to the clover or legume family, and possess a further 
advantage, in that their growth and removal from the soil does not 
materially reduce the content of soil nitrogen, but rather adds to the 
crop-producing capacity of soil by improving physical character, and 
increasing their store of nitrogen, 
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Further, because of the number of plants belonging to this group, 
and because of their wide range of adaptation to the various con- 
ditions, it is possible to introduce one or more of them into the 
regular systems of farm practice, without interfering with useful and 
profitable rotations. Many of them, for example, the various 
clovers, red, crimson and alsike, are already grown extensively, and 
their value in the rotation well understood by practical men. There 
are many others, however, whose characteristics of growth and 
adaptability to the various conditions have not been carefully 
studied until recent years, and whose usefulness, therefore, is just 
beginning to be appreciated. Among these are the Canada field 
pea, the soy bean, the cow pea and the various varieties of vetch, 
all possessing that valuable power of appropriating for their use 
the free nitrogen of the air, and thus contributing directly to the 
potential fertility of the soil. 

Another crop belonging to this class, which is yet in its experi 
mental stage in the Eastern states, is even more valuable than any 
yet mentioned, namely, alfalfa. For feeding purposes there is no 
plant that is so promising, first, because of its high feeding value; 
second, because of its rapid growth, and consequent large annual 
yield; and third, because it is a perennial, and may be harvested from 
year to year, without expense of reseeding or of cultivation. The 
experiments thus far conducted seem to point to the fact that this 
crop can be grown wherever good corn can be grown. That is, on 
soils naturally well drained and reasonably fertile. 

The experiments conducted at the New Jersey Station show that 
the average cost per ton of dry hay, for five years, even with heavy 
manuring, was but $5.26 per ton, and that the feed value of this 
hay compares favorably with the protein feeds, which at present 
prices cost $22 or more per ton. This crop, more than any other, 
fulfils that very important requirement, a cheap source of protein 
for balancing other home-grown products. Its growth cannot be 
too strongly recommended. An ideal situation would be where the 
farm is growing corn and alfalfa to supply the entire needs of the 
herd. 

The introduction of nitrogen-gathering crops has, too, a greater 
significance for the man who manufactures any form of animal pro- 
duct than for the grain farmer, because the selling or market price 
of the grain or hay crop is not enhanced because of its containing 
a larger amount of nitrogen, while it does increase feeding value, 
as the nitrogen is the basis of the protein of his ration, the sub 
stance which is usually deficient when only the regular farm crops 
are used, and if without home supplies must be purchased. 

Other protein crops, not now largely grown, and which possess 
these desirable characteristics, are crimson clover, cow peas, SOV 
beans, winter and spring vetch and field peas. Crimson clover is 
in the true sence a catch-crop, and thus when it can be successfully 
grown is a positive addition to the regular crops of the farm in ad- 

dition to its value as a source of protein. The hay is richer in pro- 
tein than red and alsike clovers, is palatable, and will successfully 
substitute an equivalent quantity of protein in other hays of the 
same class. The chief disadvantage from the standpoint of the 
hay grower, is that it matures too early to permit of its full use as 
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a hay crop. It certainly can be successfully grown when conditions 
are right in all of Eastern Pennsylvania, and its introduction will 
add not only to the home supplies of protein, but will assist in soil 
improvement. 

The cowpea and soy bean are summer forage crops, and in addi- 
tion to their soil improving characteristics, are excellent sources of 
protein, used either as green forage or hay. These plants may be 
successfully grown in many portions of this State and without in- 
terfering with regular rotations, as the crop may successfully fol- 
low a crop of oats and peas, cut for hay, and make a crop of hay in 
time to seed down with wheat or rye. 

The Canada field pea and the spring vetch are preferably used with 
oats, and while the mixture is not as rich in protein as if seeded 
alone, or not as rich as the other crops mentioned. they are valuable 
additions to our list of forage crops. 

Winter vetch is also serviceable, more particularly as a green 
forage crop than as hay, and should be sown with winter wheat or 
rye. 

The average content of protein in these various leguminous hay 
crops, is for: 
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These averages compare favorably with those shown by the bran 
and middlings from wheat, rye and buckwheat: 
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Owing to the larger content of crude fiber in the protein forage 
crops than in these various concentrated feeds, showing the same 
content of protein, they are more bulky, and the rate of digestion 
of the various groups of nutrients is usually lower than in the feeds, 
thus making this basis of comparison hardly fair to the feeds, though 
the average digestibility of the two classes of foods is not widely dif- 
ferent. The average co-efficients of digestibility are: 
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FOR ALFALFA: 
Per cent. 
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It is evident from the data now available that protein forage 
crops are important sources of protein. The questions of practical 
interest to the feeder, therefore, are: First, can they be success- 
fully grown? Second, is the yield of nutrients per acre large enough 
to make their growth desirable? Third, the economy of their use as 
substitutes for the concentrated feeds. 

In reference to the first point, it may be said that if all the crops 
mentioned can be successfully grown in all parts of New Jersey, 
and certainly in many sections of Pennsylvania, though inasmuch 
as a number of them are relatively new crops, some knowledge 
must be possessed concerning the proper time and method of seed- 
ing, and of handling the crop. 

In the case of alfalfa, it has been pretty clearly proven, that the , 
plant is hardy in all of the Middle states. It is, I think, a fact that 
there are more failures than successes. The failures are, however, 
due in many cases to improper methods of seeding, to lack of proper 
fertilization, preparation of soil, and to the absence of the specific 
alfalfa bacteria in the soil. In New Jersey, where success has been 
attained, the following points have been carefully observed: 

First, a soil naturally well drained, with a subsoil not too com- 
pact; second, the land limed at the rate of 30 to 40 bushels per acre, 
and thoroughly mixed with the soil; third, an abundance of available 
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mineral food, derived from acid phosphate, ground bone and muriate 
of potash, fourth, thorough preparation of the seed-bed, making it 
as fine as possible; fifth, an abundance of good seed, at least 30 
pounds per acre, and should be seeded either early in spring, as soon 
as danger of frost is past, or early in August, and without cover 
crop; sixth, inoculation of the soil with portions of soil from old 
alfalfa patches, or with the pure cultures; seventh, spring seedings 
should have the weeds kept down by frequent cutting; eighth, the 
crop cut when blossoms begin to appear, and this without regard to 
the size of the crop; ninth, the curing of the hay carefully per- 
formed. Handle before too dry, and allow to cure in cocks. 

It may be that a successful catch and subsequent profitable crops 
do not require attention to all of these points, though all have been 
observed in those entirely satisfactory. 

Cowpeas and soy beans should not be seeded until the latter part 
of May. A safe period to begin seeding, is the last week in May. 
The best soils are those of a sandy or porous nature, or those that 
may be described as open and friable. Land should be preferably 
limed (though it is not so essential as in the case of alfalfa), and well 
supplied with phosphoric acid and potash. Seed at the rate of 14 
bushels per acre, if broadcasted, and from three pecks to one bushel 
per acre, if put in drills. The crop should be harvested when the 
pods are just beginning to form, and in curing should be handled 
in the same manner as described for alfalfa. 

Crimson clover seeded in corn at the rate of 12 to 15 pounds of 
seed per acre, at the last cultivation, and lightly covered by a nar- 
row or light cultivator. This crop grows ordinarily where corn 
grows well, and failures to withstand the winter are due more often 
to a lack of lime and other plant-food, and the specific bacteria in 
the soil, rather than to any lack of hardiness. When seeded pri- 
marily for a forage crop, or hay, the land should be well prepared, 
and about 15 pounds of seed broadcasted ard lightly covered. The 
hay crop will be ready to harvest by the 20th of May. The combined 
crops of oats and peas, and oats and vetch, are readily grown 
wherever oats do well. 

The New Jersey Station’s experiments show a considerable varia- 
tion in the yields of different years, due to seasonal and other condi- 
tions, though the average yield of alfalfa has been five tons; of cow 
peas, soy beans and crimson clover, about 14 tons per acre each, 
though as high as an equivalent of four tons of crimson clover hay 
has been secured. The peas, beans and clovers have shown a wider 
variation in yield than in the case of the alfalfa, which is doubtless 
due to the fact that the yields of different years have been obtained 
from the same acre. 

The average cost per acre is, for alfalfa, $26.30; for cowpeas and 
soy beans, $10, and for crimson clover hay, $4.50, the latter when 
seeded in corn, as the main cost is the seed and harvesting; it would 
be greater when the land is specially prepared for the crop, though 
naturally the yield would also be greater, probably making the cost 
per unit of crop not widely different. The differences in the cost of 
cow peas are largely due to variations in the vost of seed, as the 
cost of preparation of land and fertilizer has been practically the 
same each year. Based upon average yields, therefore, the cost per 
ton of alfalfa hay is $5.26, the cost per ton of cow pea and soy bean 
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hay, $6.66, and of crimson clover hay, #3 per ton. The average yield 
per acre of nutrients has been for: 
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1,650 270 2,710 3,720 
1,465 57 894 1,070 

165 66 660 1,200 
462 156 669 1,158 

Or, an average per acre of 761 137 1, 233 1,787 

One. tom Of wheat bran contains: ce oscscemeerneeensacanareetionae | 322 90 160 1,090 

or, the average yield per acre of protein in these crops, is 2.26 times 
greater than in the wheat bran, the fat 1.52 times greater, and the 
nitrogen-free extract 1.64 times greater. 

On the basis of cost, very interesting relations are also shown: 
The average cost per acre of the total nutrients obtained in the 
protein crops was $12.62. The average cost of a ton of wheat bran 
at the present time will probably not vary widely from $22. Or, in 
other words, $1 invested in the group of the protein crops wilt 
secure: 

PrOkelti,) (5.006 Aca a mgttens te ne ea ec eee 60.3 Ibs. 
EAD apeis iss oeigale eal eh oles ie ore stoke pee ek ee eR 10.8 Ibs. 
1 Chit 012 Gime ate ences ee aR RR nae te fonsk ae Cg yy Ser, beet 97.7 Tbs. 
INICLOCen-Tr eCreREEaACh, et baa Seer 141.6 Ibs. 

One dollar invested in wheat bran will secure: 

Protein, 65 S528 Suns oo ee oon bow pe ee 
Fat, | Sas CREE a ae Rabate Bra ee une tee eh) Sean eee 4.1 Ibs. 

ESI STS pes og She eps eet dee ae eco oe AR ee ea 4.2 Ibs. 
NItFOren-Eree EX(tPACE, oc. oe. sei ae 58.2 Ibs. 

Jr, $1 invested in the protein crops will purchase over four times 
-as much protein, twice as much fat and two and one-half times az 
much nitrogen-free extract as is obtained from wheat bran for the 
same money. 

It will be seen, therefore, that the ady antage from the. standpoint 
of total nutrients is clearly with the protein CrOps, and more than 
sufficient to counterbalance the possible increase in digestibility ot 
ihe wheat bran, and it is more than likely that the farmer distant 
from centers of population, may be able to reduce the cost of his 
nutrients in the protein crops, while on the other hand the cost of 
his wheat bran may be increased, because of the greater cost of 
carriage. 

The final point to ales. therefore, is in how far these more 
bulky protein crops may be able to substitute such products as 
wheat bran, mainly to supply the needed protein. Experiments 
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have been conducted at a number of experiment Stations to test this 
point, and the results have been as a whole very concordant, though 
I shall quote only those that have been conducted at our own Station, 
as they have a more direct bearing upon the particular point at 
issue. 

In 1901, the first experiment was conducted in which four animals 
were fed 60 days, in two groups, in periods of 15 days each, with 
ration No, 1, made up of: 

010 6 Ne anes Sancti arene OP Gro Yemen Ene 35 Ibs. 
ANSE TN RL co etc IN er er rose ate 11 Ibs. 
MeO Ay Gas, ertoio-cacz on See tee mee eke one 6 Ibs. 
Cocviouseed meals” so xc7.55 salwawhee wesc ao caters meas 2 Ibs. 

SUL Gs ite rk the ce 5 Senate atboees. wi ieganero sa 39. Ibs. 
Beh Tb. <2 Le 0 a Sh Somer Mae ert IE rere Noredyeee ari ee 6 Ibs. 
Wiha corey es ora Sates oe rs aie iad ctu avahats Nel Soe 4 Ibs. 
Dried: DREWwers* Craig, i iy cGeisee nae coarse wee 4 Ibs. 
CothOnmsee cy mae al fae). J5.oyas0 de as es Stew eee Salone 2 Ibs. 

The composition of the two rations was practically identical, so 
far as the protein was concerned, though the dry matter in the 
alfalfa ration exceeded that in the mixed grain ration. The main 
difference in the two rations was, therefore, the substitution of 11 
pounds of alfalfa hay for eight pounds of an even mixture of wheat 
bran and dried brewers’ grains. 
Without going into details, which may be found in our bulletin No. 

148, suffice it to say, that the mixed grain ration, which cost 15.38 
cents, or 27.3 per cent. more than the alfalfa ration, produced but 4.5 
per cent. more milk, and 6.7 per cent. more butter than were pro- 
duced from the alfalfa ration, thereby reducing the food cost of 
milk from 70.7 cents per hundred to 58 cents per hundred, and the 
cost of butter from 14.3 cents to 12 cents, illustrating very clearly 
that alfalfa may substitute a part of the protein feeds, not only, but 
in so doing reduce the cost of the product. 

In 1902, further experiments were conducted and reported in bul- 
letin No. 161, in which alfalfa, crimson clover hay and cow pea silage 
were substituted for the purchased feeds. In the alfalfa experi- 
ment, the home-grown ration was made up entirely of alfalfa hay 
and corn silage, namely, 13 and 30 pounds, respectively, and com- 
pared with a feed ration made up of: 

LO her as (seks 28 vier eG as, ie EN Coperphe eG ae 30 Ibs. 
IMEC OS HAY... iota: Ske teen genet 1 eee ahh ote one 5 Ibs. 
WY Weal teams 4 ecvted ota hence eect Pes eens le ee 5 Ibs. 
Dried Drewers’ =Srainisy < sc ioe.oe © sjela ta aes.w oe 5 Ibs. 

The alfalfa used in this experiment was richer in protein than that 
previously used, and this combination of hay and silage furnished 
practically the same amounts of protein as were contained in the 
feed ration. The feeding period was 32 days. 

The result of this experiment, so far ag yields were concerned, 
were practically identical with the one just reported, namely, that 
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4.15 per cent. more milk and 4.16 per cent. more butter were pro- 
duced from the feed ration than from the alfalfa ration, though the 
cost of the alfalfa ration was but 13.6 cents, and of the feed ration 
21.3 cents, or 56 per cent. greater, making the feed cost of 100 pounds 
of milk, with the food ration 83.9 cents, and with the alfalfa ration 
55.9 cents, and the cost of butter 16.7 cents with the feed ration, 
and 11.1 cents with the alfalfa ration. Or, in other words, the use 
of the purchased feed ration caused an increase of over 50 per cent. 
in the cost of both milk and butter. 

Crimson clover hay was also used in another experiment the same 
year, to substitute the feeds in the ration already referred to. This 
ration consisted of 16.4 pounds of crimson clover hay and 30 pounds 
of corn silage. 

The result of this experiment showed that the feed ration pro- 
duced 18 per cent. more milk and butter than were produced by the 
crimson clover hay ration, though valuing the crimson clover hay 
at the market price, namely, $12 per ton, there was a very consider- 
able saving in the cost of the milk and butter produced, namely, for 
milk, from 89.5 cents per hundred, for the feed ration, to 71.2 cents 
per hundred for the crimson clover hay ration, and for butter from 
18.19 cents per pound to 14.46 cents per pound. 

If the cost of the crimson clover hay ration had been calculated 
from the actual cost of the hay, rather than at the selling price, 
the cost of the home-grown ration would have been reduced by 
6.56 cents, or to 78 cents per day, making the feed cost of 100 pounds 
of milk 88.7 cents, instead of 71.2 cents, or making the cost of the 
product from the feed ration more than double the cost of the home- 
grown ration, 

Another experiment conducted the same winter, in which cow pea 
silage and crimson clover hay, were substituted for the feeds, and 
corn and cob meal, another home-grown product, used to supply the 
carbohydrates furnished by the silage, was carried out, and with 
quite as satisfactory results. In fact, more satisfactory from the 
standpoint of yield from the home-grown product, as the yield from 
this ration was slightly larger than that from the feed ration. 
While the cost was also reduced, though this was necessarily esti- 
mated, as it was impossible to determine the exact losses that oc- 
curred in the making of the cow pea silage, and known to be con- 
siderable. Nevertheless, the point that these products can be sub- 
stituted for the concentrated protein feeds on the market was clearly 
demonstrated. 

In 1904, an experiment was conducted in which cow pea hay was 
substituted for the concentrated feeds in a ration for dairy cows, 
the rations used being from home-grown products: 17 pounds of cow 
pea hay and 36 pounds of corn silage. The feed ration made up of: 

Corn ‘silacey Titres. Ras oy pee: eens oe 36 Tbs. 

Cubicorn stalks ie coe. tie Seta eet 5 Ibs. 
Wheat "brats os. se Sieh eee eee eee ee 4 Ibs. 
Dried“brewers? gEainsss sga2 eee ee ee 3 Ibs. 
Cottonseed: meal; +20 Be Ce ea ee eee 2 Tbs. 

In these rations, as in the other cases, the aim was to supply prac- 
tically the same amount of total nutrients, though the home-grown 
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ration contained a larger amount of dry matter than the feed ration. 

This experiment continued through a period of 36 days, and the 

results were as follows: 

| 2 ield of: Cost to produce: Cost. Yie foo Thee 4 
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Cts. Lbs. | Lbs. Cts. Cts. 
Cow pea hay ration, .........ceeeeceeccsevesceececcees 9.42 | 1,421.1 | 64.05 39.80 8.82 
TRRCAM A RIOT Seine Sede sa Sagas ee eC EUR cee 15.92 | 1,539.0 | 73.84 60.51 | 12.60 

As in the other cases, the total yield of milk was greater from the 
feed ration than from the home-grown ration, though the cost of 
the feed ration was much greater, making the cost per hundred of 
milk and per pound of butter over 50 per cent. greater than for the 
home-grown ration. 

These experiments, while they show that pound for pound the 
nutrients combined in the home-grown products are less digestible 
than those obtained in purchased feeds, the lower rate of digesti- 
bility is not sufficient in any case to make the cost of product greater, 
but was in every case sufficiently high to reduce the cost of the 
animal products obtained from 50 to over 100 per cent. 

One point that has not yet been clearly settled in reference to 
the matter, is whether the continued feeding of so large a propor- 
tion of roughage as must be used, in order to supply the nutrients 
in sufficient amounts and in good proportions, would have any un- 
favorable effect upon the health and vigor of the animal. So far as 
the experiments were concerned, there was no apparently unfavor- 
able influence, and experiments are now in progress to study this 
point more fully. 

Unfortunately, too, we have no data in the Eastern states in 
reference to the substitution of these products for concentrated 
feeds, in the making of beef or mutton, or in the raising of young 
stock, though abundant proof from many Western states, where 
alfalfa is a leading crop, of the advantages in the making of beef and 
mutton, and I have no doubt that the principles which have proven 
ae in the feeding of dairy cows would be applicable in the feeding 
of beef. 

The points of practical importance that have been established, 
are that the growth of these crops is entirely practicable, that they 
may be produced at a cost much lower than now has to be paid for 
the same class of nutrients in concentrated feeds, and that their 
substitution for those feeds in rations will result in a reduction in 
the cost per unit of product. It only remains for the farmers, who 
have not practiced this method, to learn all they can concerning 
the crops suitable for the work, and to experiment themselves under 
their own conditions. 

38 
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THE DRAFT HORSE. 

By THOMAS F. HUNT, Professor of Agronomy, Cornell University, Ithaca, N. Y. 

I have been asked to present a paper on the draft horse before 
the Pennsylvania State Breeders’ Association. It reminds me of 
the man who was asked to write an essay upon the snake in Ireland. 
This is what he wrote: “There are no snakes in Ireland.” Iam not 
fully acquainted with the conditions in Pennsylvania, but in your 
neighboring state on the north, where I have given the situation 
some attention, the breeders of draft horses are not unlike the 
snake in Ireland. 

Indeed, concerning not only draft horses, but horses in general, the 
North Atlantic states are consumers rather than producers of 
horses. The North Atlantie states contain more than one-fourth the 
population of the United States and produces one-seventeenth of the 
horses required to maintain the supply of horses needed; Pennsyl- 
vania contains one-thirteenth of the population and raises one-fif- 
tieth of the horses of the United States. 

This chart shows graphically the number of colts produced for 
each 100 horses kept in the United States and the different division 
thereof, as indicated according to census of 1900, by taking the num- 
ber of yearling colts as a basis for such calculation. 

It will be noted that in the United States, for each 100 horses 
there are raised annually eight colts. This is the number required 
to maintain the supply wants of the country plus the exports. The 
tetal number of fresh horses required annually is, therefore, about 
a million and a half. The North Atlantic states produce but 3.4 
colts for each 100 horses; Pennsylvania 5,1; South Atlantic states, 
5.6; North Central states, 8.6; South Central, 7.5; the Western 
states, 12.9 colts. The Western states include those states west 
of Denver. It is here that the breeding of horses is most active in 
proportion to horses kept. 

In the United States there is one colt raised annually for about 
every four farms; in the North Atlantic states one colt for every 
eight farms; in Pennsylvania one colt for six farms; in Iowa one colt 
for every two farms. 

It is probable that the North Atlantic states consume annually 
150,000 horses worth over $15,000,000 more than they produce. It 
appears probable likewise that Pennsylvania consumes 40,000 more 
horses than she produces, costing at least $4,000,000. 

Buffalo is said to have handled 400,000 horses in 1904. One firm 
which handled 17,000 horses last year tells me that, approximately, 15 
per cent. weighed more than 1,500 pounds, 15 per cent. weighed less 
than. 1,200 pounds, leaving 70 per cent. between 1,200 and 1,500 
pounds. It is safe to say, therefore, that at least three-fourths of 
these horses possessed more or less draft breeding. I am told the 
horses received at Buffalo come principally from the North Central 
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states, including especially Iowa, Ohio, Illinois, Nebraska, Kansas 
and the Dakotas. 
From this presentment, it might appear obvious that the farmers 

of the North Atlantic states, including those of Pennsylvania, should 
engage more generally in the breeding of horses and especially of 
draft horses. I believe this is true; but I wish the demonstration 
was more complete. Certainly farmers of these states should raise 
as good draft horses as their western neighbors, or unless they can 
make more money doing something else. 
We began actively to breed draft horses in the United States 

about 50 years ago. These operations began in Central Ohio and 
have moved westward until the whole of the Central west has be- 
come permeated with horses of draft breeding. During the half 
century that has elapsed, the draft horse has appeared unable to 
make its way eastward to any considerable extent except to be con- 
sumed. Has this been due to habit or to the lack of suggestion? 
Has the accident of introducing the draft horse into a pioneer coun- 
try been the cause of its western development? Have the Eastern 
farmers been making so much money during the half century that 
they could afford to allow the Western farmer to supply the needs 
cf our Eastern cities with draft horses, not to mention other classes 
of horses? Or is the reason more fundamental? 

One thing is certain, that the phenomenal development of the 
Central West has been in larger measure related to the application 
of efficient motive power to the production and marketing of farm 
crops. The draft horse has been a factor in this development. The 
efficiency of the horse as a motive power has been raised to such an 
extent as to reduce the number of horses required to do a given 
amount of work. It may be questioned whether the increase in 
efficiency of the horses of the United States has not been a greater 
factor in influencing the number of horses required than all the 
railroads, trolley lines, automobiles and bicycles. It is interesting 
in this connection to quote an item which appeared recently: 

“The New York subway, which is carrying three hundred and fifty 
thousand passengers a day, has not decreased the travel on the ele- 
vated railroads, and has affected only slightly that on the surface 
cars. The new East River bridge which was opened to car traffic a 
few weeks ago carries crowded cars, and yet the traffic on the old 
bridge remains practically unaffected. Here are two cases in a 
single city which prove what observers have long known—that every 
improvement in transit facilities increases the number of people 
who will use them, or rather, the same people will ride more when 
they can ride easily than when the accommodations are inadequate.” 
Whatsoever may be the condition in the past we must face the 

facts as we find them. I believe that the Eastern farmer would do 
his farm work more efficiently and more economically if he had lar- 

ger horses. I believe it would pay some of these farmers to sup- 
ply the Eastern market with high class draft horses. It should not 
be forgotten, however, that the problem is one of considerable diffi 
culty. If a farmer desires to raise beef cattle or dairy cattle or 
mutton sheep or fine wooled sheep, he has only to buy the necessary 
females and a sire and proceed to realize his ideal. As every one 
knows, in the breeding of horses the farmer cannot cope with the 
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situation individually. In most sections of the Eastern states the 
chief motive for keeping stallions comes from the patronage of men 
who breed horses for pleasure and sport. I am not condemning this 
situation, but it fails in many cases to meet the farmer’s real needs, 
although doubtless he too often breeds to these stallions through 
the same sporting instinct. 

If breeding of the draft horses is to be started in a section not 
heretofore breeding them it should be done by co-operative effort. 
The farmers of a section should thoroughly canvass the situation 
as to the desirability of the project for their particular territory. If 
it is deemed desirable, they should enter into an agreement to breed 
draft horses for at least ten years. Then they should secure a stal- 
lion by co-operative effort, not for the purpose primarily of profit 
from service fees but to make sure of a consistent line of breeding. 
Unless a neighborhood can enter into the business systematically 
and thus make itself the center for high class horses, it had better 
turn its attention to some other business. It must be remembered, 
also, that unless the neighborhood already has high class drafc 
mares, it will be several generations before the progeny can com- 
pete with Western draft horses. If a farmer were assured that for 
ten years he would have a draft stallion at his service, there would 
be some incentive to secure high class draft mares. At present no 
such incentive exists. 

Leaving now for your discussion the possibility and propriety of 
breeding draft horses in the North Atlantic states and particularly 
in your own State, let us turn to the question of the conformation 
of the draft horses. And before proceeding to discuss the draft 
horse as he actually exists in the. United States, permit me to pre- 
sent some theoretical considerations which should guide those who 
develop the draft type. For greater ease in following the discus- 
sion, I hand you a score card used in teaching students to become 
acquainted with and to judge the different types of horses. 

Horses are used either for force or for speed, or for both. In 
every horse, both motion and power are essential but in varying 
degrees. The thoroughbred and the modern trotter hitched to a 
pneumatic tire sulky are types of the horse used for speed almost 
exclusively, while the Shire and the Boulonnais are types in which 
speed in largely subordinated. 

The horse, or other animal, is a complicated system of bones, 
which act as levers and to which power is transmitted through the 
muscles. The well-known principle of physics that ‘force cannot 
be gained without loss of speed and that speed cannot be gained 
without loss of force,” applies equally to the leg of a horse and the 
drive wheel of an engine. While we may have a fair degree of both 
force and speed in one animal, we cannot have extreme speed with- 
out some loss of force, nor great force without some loss of speed. 

If we could have a horse rigid and suspended from the back by 
a string, we would find a point where the horse would balance. If 
we should again suspend him from the breast and also from the 
side, we should find two other such points. The point at 
which these three lines would meet would be the horse’s center 
of gravity. The more stable the horse, the greater the force; the 
less stable the horse, the greater the speed. The lower the center 
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of gravity, the wider the base represented by his four feet, and the 
more nearly the center of gravity lies in the center of this base, the 
more stable the equilibrium, consequently the greater the force. 
On the contrary, the higher the center of gravity the smaller the 
base and the farther forward the center of gravity the less stable 
his equilibrium and the greater his speed. In other words, a tall 
horse does not run fast simply because his legs are long, but because 
his center of gravity is high and his equilibrium unstable. 

This fact is well shown by the difference in speed between running, 
pacing, trotting and walking. In running, the horse’s equilibrium 
is the most unstable because his feet are entirely off the ground at 
certain times—hence the horse is required to make greater effort 
to restore his equilibrium. This causes him to go faster. In the 
same way, the equilibrium of the pacing horse is less stable than 
that of the trotting horse, because in pacing, the two feet on one 
side of the horse are taken off the ground at the same time and the 
center of gravity consequently falls entirely without the base; 
while in trotting, feet on opposite sides are taken from the ground 
at the same time and the center of gravity is almost unbroken in 
a straight line between the two feet which remain on the ground. 
The pacing horse, therefore, is required to make greater effort to 
regain his equilibrium and in consequence goes more rapidly than 
the trotter. In walking there is never less than two feet on the 
ground at anytime and part of the time there are three. 

For force, we must have weight in order that a sufficient resist- 
ance may be offered to the load which it is desired to move, and also 
that we may have muscles and bones of sufficient size to obtain the 
requisite power. For speed, on the other hand, we must have long 
bones and long muscles in order to have quick motions. A horse 
that is low and massive also has the bones of his members at a more 
advantageous angle for force, that is to say more nearly at right 
angles with one another, while the horse that is high has the bones 
of his members at a wider angle which is more advantageous for 
speed. 
By attitude is meant the relation of the feet and members to the 

body. It is obvious to anyone who stops to think about it, that 
the best position for a milk stool is when the bottom of the leg is 
directly under the top of it; in other words when the leg of the 
milk stool is vertical. If it happens that the leg of the milk stool 
is crooked, it does not change the fact that the bottom end of the 
leg should be directly under the top end and that the seat of the 
stool should be at right angles to a line drawn from the top end to 
the bottom end of the leg. The same mechanical principle applies 
to horses. The most advantageous position for the feet of the horse 
is when they are directly under the points of attachment with the 
body. If the front feet are farther under the body than this, more 
of the weight of the body is thrown on the front feet and more 
strain is thrown upon muscles in holding the horse in this condition. 
Such a horse is likely to pound out his front feet too quickly. On 
the other hand, if his hind feet are too far under him, too much of 
the weight is thrown upon the hind members and too much force is 
required of the hocks. Consequently, the horse is liable to injury 
at this point. Ordinarily, five-ninths the weight of a horse is car- 
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ried on his hind feet. If a plumb line is dropped from the point of 
attachment at the elbow, the line should just split the knee and pas- 
tern joint and touch the ground at the heel of the horse’s foot. 
Likewise, if a plumb line is dropped from the buttock, the line should 
just touch the rear of the hock and pass parallel and just against 
the rear edge of the cannon. When viewed from the front, a 
plumb line dropped from the point of the shoulder will pass directly 
in front of the middle of the knee and foot. Under these conditions 
the feet will be usually just far enough apart to allow the placing 
of another foot of equal size between them. When viewed from 
the rear, a plumb line dropped from the point of the buttock should 
pass directly in the middle of the hock and pastern joints. The hind 
feet under these conditions will be usually just far enough apart 
to allow the width of the hock to be placed between them. Such 
an attitude means that the fore arm and all the cannons will be di- 
rectly vertical. A horse should have this conformation without 
reference to the purpose for which he is to be used. 

In the study of animal proportions, it has been found desirable 
to adopt some unit of measure. In considering whether a horse 
has a proper proportion, it is not entirely a question of how many 
inches high or long, how long the shoulder or neck, or how wide the 
breast and hips, but it is a question of how the measurements are 
related to one another. Careful investigation has shown that the 
length of a horse’s head, i. e., a straight line from the lips to the top 
of the poll, obtained by a compass, not by a tape-line, possesses the 
elements necessary for a unit of measure. It has been found fur- 
iher that there are a number of measurements of a normal, well- 
proportioned horse to which this unit of measure applies. For 
example, the height of a horse at the withers is two and one-half 
times the length of his head. If the height of the horse is more than 
two and one-half times the length of the horse’s head, the head will 
appear small or the horse set up on stilts. If the height is less than 
two and one-half times the length of the head, then the head ap- 
pears large and ungainly or the horse is unusually close to the 
ground. 

The ideal distance between the point of the shoulder and the point 
of the buttock, i. e., the length of the horse’s body, is the same dis- 
tance as the height of the horse at the withers. Except for the 
head and neck, an ideal horse stands in an exact square. The horse 
is distinguished in this respect from the ox, which is generally about 
20 per cent. longer than it is high. This accounts for the fact that 
an ox can pull more for its weight but does not have the speed of 
the horse. The length of our draft horses, as well as our trotting 
horses, generally exceeds their height by one or two inches, while 
the height of the thoroughbred and saddle-horses sometimes ex- 
ceeds their length. While it is true that our draft horses, on an 
average, are slightly longer than their height, our best types ap- 
proach the square very closely. 

The significance of the length of the horse depends upon the pro- 
portion of the shoulder, back and croup. If the length is obtained 
by long, sloping shoulders and a long, horizontal croup, extra length 
need not alarm us, but if this extra length is to be found between 
the rear angle of the shoulder blade and the hips, the conformation 
is not desirable. 
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The distance from the rear of the shoulder blade and the point of 
the hips should be in a well coupled horse the length of the horse’s 
head, while the length of the croup is about two inches less. Draft 
horses, which have been worked for some years, will have the back 
somewhat greater because of the straightening of the shoulder, in- 
cident to the pressure of the collar. It may be here noted that the 
reason for a stout back lies in the fact that it is a means by which 
the propelling power of the hind members is conveyed to the collar. 
If the back were a rubber tube, it would collapse. No more pro- 
pelling power can be exerted by the hind members than the back is 
capable of conveying. This stoutness of back and this power of con- 
veying force, be it noted, should come as far as possible through the 
shortness, width, and thickness of loin and through the width and 
muscles of the back, rather than through the shortness of the back 
proper. That is to say, the chest, which the back proper bounds. 
should not be unduly shortened lest the lung and heart power be 
reduced. Well sprung ribs extended well back, making the distance 
from the point of the shoulder to the last rib long, is desirable, be- 
cause this is the boundary of such vital organs. 

In the draft horse, some concessions, to be sure, may be made for 
the purpose of increased strength. In the trotting horse, having 
only a bicycle sulky to pull, great heart and lung power is essen- 
tial; greater speed at the trot can be obtained, also, by greater 
length between fore and hind feet, as compared to the running horse, 
so that in trotting horses, long, weak backs are often found. The 
bicycle sulky has been the means of increasing the speed because it 
has reduced the power required, but has resulted in breeding the 
trotter farther away from utilitarian purposes. 

The stoutest croup is a sloping or vertically inclined one, and 
shortness is no special detriment for force, provided the muscles 
are large. The long, horizontal croup gives the most speed and 
best action; because the muscles are longer; the hind members are 
longer in proportion to the height of the horse, and because the pro- 
pulsion is more nearly in the direction in which the horse is going. 
Inasmuch as the market demands considerable action and some 
speed, even in its heaviest types, the draft horse with a long, hori- 
zontal croup brings the most money, although this conformation 
causes loss of power, 
Among the other lengths of a horse which are the length of a 

horse’s head may be mentioned: 
(1) Length of the neck from the poll to the center of the insertion 

at the shoulder. 
(2) From the back to the abdomen. 
(3) From the top of the withers to the point of the arm. 
(4) From the superior fold of the stifle-joint to the point of the 

hock. 
(5) From the point of the hock to the ground. 
It may be useful to know, also, that the width of the head from 

the forehead to the angle of the jaw and the width of the neck at 
the junction of the head, should both be the same and be one-half 
the length of the horse’s head. 

The length of the shoulder is not, in itself an important considera- 
tion for greater strength. 
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The shoulder of a draft horse should present the proper direction 
for the collar; the proper angle with the arm, which should approach 
a right angle, and should be heavily muscled. For speed, long slo- 
ping shoulders are desirable, with the arm in a verticle rather than a 
horizontal position. This conformation gives the longest muscles; 
gives the greatest elasticity, and places the point of the shoulder 
the farthest in front of the foot, when the latter is upon the ground; 
enables the foot to be extended more horizontally, and hence is 
longer in coming in contact with the ground. 
With long, sloping shoulders and a long, horizontal croup go long, 

sloping pasterns. Long, sloping pasterns give greater speed because 
the power arm of the lever is shorter, as compared with the resist- 
ance arm, and give greater elasticity and therefore reduces the se- 
verity of the concussion. As before stated, draft horses are needed 
for speed and action, as well as for draft. Sloping shoulders and 
the sloping pastern also reduces the concussion and thereby in- 
creases the life of the horse upon the hard streets. It comes to 
pass, therefore, that draft horses are liable to be too straight in 
the shoulders, too straight and too short in the pastern, and too 
steep in the rump for the market demands, and what is a virtue from 
the standpoint of securing extreme power becomes a fault when 
considered from the standpoint of the market demands. 

In this connection, it may be stated, that the upper and lower 
angles made by the segments of each limb, is larger in the draft 
horse, while the intermediate angle is smaller than in a horse for 
speed. This conformation gives the most advantageous insertion 
of muscles on the bones for force and also, on the whole, brings 
the horse nearer the ground, thus lowering his center of gravity. 
The depth of chest of a draft horse approximates the distance of 
the chest to the ground, although the latter distance in the average 
American draft horse appears to be about one inch greater than in 
the depth of chest, while the average of thirty-two American stand- 
ard bred trotters, as measured by Messrs. Johnston and McClelland, 
class of 1899, Ohio State University, shows a difference between 
these two measurements of over six inches. 

The length of neck in a horse for speed is of prime importance, 
because it gives him great facility in the use of his head, which, 
when he is in motion, is used for precisely the same purpose as a 
tight rope walker uses his balance pole. An ideal position for both 
the head and neck is an angle of forty-five degrees with the horizon, 
which makes the angle of the head with the neck a right angle. 
This position of the head gives the best bearing for the bit; gives the 
driver the best control of the horse; places the eyes in a position to 
see the road at the most advantageous distance, and gives free pas- 
sage of air through the trachea. In a horse for extreme speed, 
where the track is smooth, the head may be held in a more horizontal 
position, because it raises the center of gravity and throws it for- 
ward, thus making the equilibrium more unstable and thereby, as 
heretofore explained, increasing the speed. For power alone, how- 
ever, the length of the neck is not important, provided it is well 
muscled and the head may be held lower and in a more vertical 
position because the center of gravity is thereby lowered and thrown 
backward nearer the center of the base. 



No. 7. DEPARTMENT OF AGRICULTURE. 593 

So much and too much of the theoretical draft horse! What of 
the actual American draft horse? 

It has come in my way to make a good many measurements of 
‘draft horses, including imported draft stallions. It occurred to me 
that a study of the conformation of draft horses, as found in actual 
use, would be of interest and perhaps of value. I, therefore, set 
a student at this work. 

The census of 1900 allows Columbus, Ohio, a population of 125,560, 
and it has risen to the dignity of suburbs. It is a town large enough 
to support important breweries and transfer companies, in which 
the keeping of fine draft horses becomes a matter of advertising as 
well as pride. Mr. A. H. Snyder, of the class of 1901, Ohio State 
University, measured one hundred and one of the best and largest 
draft horses to be found in the city. All told, nearly two thousand 
measurements were taken. I have every reason to believe that the 
work was intelligently and carefully done. The one hundred and 
one horses measured were classified by the owners or stable fore- 
men into: Extra good heavy draft horses, 55; medium good heavy 
draft horses, 17; extra good light draft horses, 16; medium good 
light draft horses, 138. The following table gives a summary of some 
of the more important measurements of the fifty-five considered extra 
good and of the seventeen considered only of medium value for heavy 
draft purposes, and also gives a few comparisons of average measure- 
ments of the thirty-two standard bred American trotting horses: 
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We have in this table a composite picture of the two types. Com- 
paring these composite pictures, it is found that the extra good 
heavy draft horse compared with his less valuable brother, is not 
so high for his weight; is deeper in the chest; shorter from the chest 
to the ground; larger in the chest girth but slightly smaller in bone. 
Compared with the length of the head, the shoulder is longer, the 
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back shorter and the hock closer to the ground; the chest and hips 
are slightly wider, while the length of the croup is slightly less. 

Confining ourselves to the fifty-five horses considered extra good 
heavy draft, their weight in working condition varied from 1385 to- 
1930 pounds; the height varied from 154 to 17 hands 14 inches; the 
girth varied from 84 to 994 inches, while the circumference of the 
cannon, midway between the knee and fetlock, varied from 83? to 10% 
inches. Of the 101 horses measured, only two measured more than 
98 inches around the girth and only five measured over 94 inches. 

The composite of an extra good draft horse, as found in use on 
the streets of Columbus, was a horse weighing a little more than 
1,600 pounds, 163 hands high, measuring 90 inches around the girth 
and 9? inches around the cannon, at its center. 

Horse breeding is confessedly the most haphazard of any of our 
breeding operations. The circumstances under which cattle, sheep 
and swine are bred, require the breeders to give the subject con- 
stant and intelligent consideration. The result is, he has a more 
or less clear ideal towards which he is breeding and he mates his 
sires and dams for the purpose in view, recognizing that, “As a 
man soweth, so shall he reap.” Ina large pr oportion of cases, the 
type of horses which a farmer breeds is largely an accident. He sel- 
dom has any very clear idea of the market demands. 

It seems to me that having determined, by careful investigation, 
the types most in demand either at home or abroad, a campaign 
could be begun to educate the farmer in the type desired. For 
example, a placard, containing an outline of the type of horse de- 
manded by our foreign markets for heavy draft purposes, might be 
prepared on which were some of the measurements which such a 
horse should possess. Set the average breeder of horses to apply- 
ing these measurements to the horses he is breeding and you would 
have an education in type, which would be most marked. It is, of 
course, freely conceded that a horse might have all of these measure- 
ments and be worthless,—quality, style, action, temperament, and 
soundness are, however, already recognized as matters of import- 
ance. 

The important thing at present is to teach the raiser of horses 
that these things must be accompanied by certain conformations in 
order to be adapted to market demands. We will never reach our 
goal, unless we work towards a definite ideal. 

MANAGEMENT AND FEEDING OF BREEDING SWINE. 

By HON. A. J. LOVEJOY, Roscoe, Iil. 

THE BREEDING AND SELLING OF PURE BRED SWINE. 

To some men the breeding of swine is looked upon with disfavor 
if not with absolute disgust, yet the hog is known over the entire 

world and is confined to no one part in particular, 
He is the animal which the ancients sacrificed to the Goddess of 
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the Harvest (Ceres). He is also, as the Irishman says, “the gintil- 
man that pays the rint.” 

The utility of the hog is ina great measure owing to its remarkable 
fecundity, reproduci ing at the age of one year and bearing from five 
to ten at a time, and “often more. While I am a believer in prolific 
strains and would favor sows that produce good litters, I am not a 
crank for extra large litters and think that litters of six to nine are 
better than from ten to fourteen, as I believe that the sow can raise 
the former number better than she can the latter; that the former 
litter will bring more money from a breeder’s standpoint than the 
latter. I am somewhat like the professor who began farming and 
stock raising and always did everything according to the book, hay- 
ing a book on cattle, hogs, horses, sheep and poultry. He always 
consulted these books before deciding any matter regarding them. 
ie day his man-of-all-work came running to him in great haste, 
aying: “Professor, that old goose out in ‘the barn has 16 goslings. 
Wy hat shall I do with her?” "The professor immediately consulted 
his goose book and said: John, go right out and kill seven of those 
goslings, as no goose can suckle more than nine.” This is the reason 
that I do not care for extremely large litters, as I wish every pig 
to do his very best. 

THE HOG AS A SOURCE OF INCOME. 

The hog has been a reliable source of revenue on the American 
farm since the earliest recollection of man. In olden times every 
farmer kept but a few hogs, while the laborer in the village, or the 
mechanic, or the Irishman on the section each kept his pig to con- 
sume the refuse of the kitchen and garden and to supply his family 
with that choice old-fashioned home-made sausage, ham and head 
cheese, as well as various other products, while at the present time 
the up-to-date American hog supplies in his various products the 
wants of the people of the entire civilized world, not only with choice 
bacon and hams, but with lard, lubricating oils, combs, brushes, 
knife handles, buttons and ornaments of many kinds. Even the blood 
and bristles are saved; the blood with scraps of meat and bones is 
used in the manufacture of blood meal and tankage. The blood 
meal being a good feed to combine with other feed for young calves, 
while the tankage is used for combining with meal or other feed 
for the growing of pigs. I wish here to say a few words regarding 
the use of this digester tankage as it is called. It is composed of 
blood, bones and meat scraps thoroughly cooked and dried, then 
ground into a fine meal, and it contains 58 per cent. protein or bone- 
making material and for the purpose of making growth in young 
pigs is even equal to or better than milk. We in the West have no 
milk to feed or at least we at home do not, and for a number of 
years have used tankage instead, and with good success. In a feed- 
ing test at the Iowa State Agricultural College, several lots of pigs 
of same average weight were fed various kinds and combinations 
of feed and made the largest gains as well as the cheapest on a com- 
bination of 80 per cent. corn meal and 20 per cent. tankage. We use 
tankage combined with wheat middlings or with ground oats and 
corn meal and find it a satisfactory feed for rapid growth, as well 
as a good flesh-former. You will note that there is no waste in the 
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present-day methods of slaughtering swine, and when a hog has 
passed through one of our great slaughtering establishments there is 
nothing wasted except possibly the squeal, and I have heard it stated 
that even this was preserved by the phonograph. 

You also often hear the remark “as dirty as a pig.” This is a vili- 
fication of the animal that Franklin’s colored servant said was “the 
only gentleman in England” from the fact that he was the only ani- 
mal in that country that did not have to work for a living. It is a 
well-known fact that in most respects the hog is the most cleanly of 
our domestic animals, and, unless confined to very close quarters, 
will always keep himself and his bed clean. In this respect he is 
much more cleanly than the horse or the cow. 

It has been said that “‘the hog is a machine that oils himself, puts 
ten bushels of corn into less space than a bushel basket, and in 
doing so doubles it value, then can carry it to market on his back. 
Corn, barley, oats, rape, clover, or any of the products or by-products 
of the farm loaned to a well-bred hog is money at big interest; in 
fact, the hog may be called a mint. The corn, grasses, etc., the bul- 
lion, which put into the hog, is transmuted into coin; it is an honest 
mint and gives sixteen ounces avoirdupois of edible meat. Properly 
bred, fed and intelligently handled, this autocratic porker will pay 
off our debts, place a piano in the parlor, a carriage at the door, and 
furnish the cash to send our boys to the agricultural college and 
make better farmers and stock breeders of them. 

MARKET DEMANDS. 

The market of the present day demands quite a different weight 
of hog than in former years, and yet almost any kind of a hog will 
bring ready money, but not all with the same profit to the owner. 
The most profitable hog for the general farmer to raise is the one 
that with good care and feed will reach a weight of 225 to 285 
pounds in the shortest possible time, and at the least cost to pro- 
duce. To do this he must be a pig of good length of body, well-bred, 
a good feeding type, and must make a portion of this weight on 
grass, rape or clover. There has been of late years a great hue and 
cry about the bacon pig and there are men who would have us go 
back to the type of the razor-back by trying to convince us that the 
Tamworth is the only hog for the farmer. He may be a good hog 
for some countries, but in the West he is not looked upon with favor. 
When the markets of this country demand a bacon type of hogs 
they can be furnished by selecting the more rangy types from our 
present popular breeds and by a system of feeding they can be 
brought to the bacon standard, but till the markets will pay a pre- 
mium for this type of hogs the farmers—especially of the corn belt— 
will continue to grow the quick, early-maturing type of hogs that 
are always ready for the market from three months of age up. This 
type of hog furnishes good bacon and hams, as well as lard and 
other meat products. Speaking of hams and bacon, it is said that 
“the principal reason our hams are discriminated against in the Eng- 
lish markets is because of their better quality and that they can 
be sold there cheaper than those produced in their own country.” 
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AMERICAN PORK PRODUCTS ABROAD. 

It is a recorded fact that the highest-priced pork products sold 
in Ireland. by the Limerick dealers was put up in Chicago, and by 
special instructions marked with private brands of Limerick dealers, 
who for years have been selling American hams and bacon on the 
continent as “Best Irish Hams and Bacon.” 

The authority for this may be found in the Consular Reports Nos. 
122 and 129. It is also a matter of record that the Bacon Curers’ 
Association of Great Britain, who prosecuted the Junior Army and 
Navy Stores of London for selling American hams for Irish, secured 
a fine and costs amounting to $360. Investigation showed ‘that the 
American hams were changed to Wiltshire by oiling and rubbing 
them with meal, then branding “Best Wiltshire,” they were put on 
the market as venuine Trish product and brought 24 cents a pound, 
while the remainder of the identical shipment sold for 17 cents a 
pound, as American product. This is sufficient evidence that all the 
American farmer needs to do is to keep up the quality of his product 
and the English market is assured. It would thus seem that we do 
not need any special bacon type of hogs to produce the highest qual- 
ity of product. 

While I am an advocate of the early maturing breeds, I want a 
pig that will make 225 pounds at six months of age when properly 
fed, or 250 to 285 at eight months of age for the market, and I want 
him of such conformation that he can be made much heavier when 
pushed for the show ring. Or one that when in shape will at one 
year of age weigh 500 pounds. Or at maturity will weigh 800 pounds 
or more. 
We have in our own herd even greater weights, having a boar 

that at 16 months weighed 740, and another that when shown in 
his yearling form weighed 787, and also a two-year-old that at St. 
Louis this year weighed 926, and could have been fed to 1,100 
pounds very easily, in fact, we had to hold back the feeder who 
wanted to make him weigh more. This early maturing type that with 
present conformation can at maturity be made to great weights is 
the result of years of selection and good breeding and feeding. 

SO MUCH IN GENERAL REGARDING SWINE GROWING. 

Now how are we to produce the best and most profitable kind of 
hogs. This can only be done by using pure-bred sires, and still bet- 
ter if we use pure-bred dams as well. That brings me to the sub- 
ject of my paper. 

THE BREEDING AND SELLING OF PURE-BRED SWINE. 

I have no ax to grind as to what breed a man should breed; will 
only say that a man who wishes to commence the breeding of pure- 
bred hogs should select the breed that he likes best, and that is best 
adapted to his part of the country. We have been breeding but one 
breed for about 30 years. We commenced with the Berkshires and 
have never had any reason to change our breed. We commenced at 
the bottom, and almost below the bottom, and in a very small way 
commenced what has become our life business. It has been a some. 
what slow gait, but have kept at it till we now enjoy a national repu- 
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tation and trade, not only shipping pigs and hogs to every state in 
the Union, but annually shipping to foreign countries, 

The route has not always been strewn with roses by any means, 
but has been rugged and quite rough at times, and when I glance 
back over the 30 years I almost wonder that I never gave up. I 
was looked upon as one who was “batty” for paying what I did 
for my first pair of pigs, and was the cause of many slurring remarks 
in my early days for trying to raise better pigs than the scrubs of 
our neighborhood, yet this had no effect on me or my purpose, and 
I simply grew in the business as I grew in knowledge regarding it. 
I weil remember how I first made my appearance in the show ring. 
It was at the Illinois State Fair where I first went te conquer, but, 
like many others, I met the enemy and was his. It was there that 
I first met your worthy president, Mr. W. C. Norton, and will never 
forget how my heart sank as the judges passed my pens only to 
glance and then go on and place all the blue ribbons on the Norton 
herd. While I then saw all my hopes go a glimmering I did not giv> 
up nor did I abuse the judges or the fair association, but made up 
my mind to come again another year, and to come a little stronger, 
and in this way as the years came and went, I began to see that there 
was something in the future, and as I began to generally get inside 
the money in the prize list I was encouraged to still further efforts, 
till after a few years we began to get at least our share of the blue 
tibbons at the leading shows, and thus for some 15 years we followed 
the great shows, and finally at the World’s Fair at Chicago in 
1893 we met and defeated both England and Canada, as well as 
America, by winning the championship herd prize for the best herd 
of Berkshires over one year old. This gave us such a boom that we 
have never been able to fill our orders since, and have never made 
a general show since, and have made but two single entries at any 
shows since. We sell many show hogs and pigs each season which 
go into the hands of prominent breeders throughout the country, 
and we like this better than to follow the show ring ourselves. 

You may say that all this hard work and time is too much to give 
to the breeding of hogs, but how can any business be built up with- 
cut hard work and lots of it? Anyone that is really interested in 
the work can do fully as well if he will enter the business with a 
determination to stick to it. 

HOW WE HANDLE OUR HOGS. 

Many breeders use a building called a hog house, where the whole 
herd is kept. Our method is very different and we prefer the indi- 
vidual house with plenty of yard room, so we took a field of clover 
of 20 acres and fenced a narrow lane through the center, and then 
divided the ten acres on either side into lots of an acre each and 
put a little house 8x8 square in each lot. All fences are of woven 
wire 30 inches high and each lot is an acre, and each lot contains 
a sow and her litter, thus giving her plenty of room for the much- 
needed exercise, and all the grass she and her litter can use,and more, 
too. These house s are all neatly made and set in rows and are all 
painted alike and the field looks like a little city. Houses are all 
numbered. Houses are built double-boarded with four-inch air space 
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between walls and well-ventilated, and are plenty warm in winter 
and cool in summer. 

The sow and litter are fed here till pigs are three months old, 
when the sow is then removed and the pigs remain till shipped out 
on orders. By keeping but few together in this manner we can make 
a better growth than when 50 to 100 are fed together, and there will 
be no runts among them. When the pigs are old enough to need 
Separating we assort them and place all boars by themselves on 
one side of the lane, and all sows on the other. All pigs not good 
enough for shipping to breeders are fed for the market. 
We feed with a horse and a low wagon only one foot in height, 

and feed is dipped out from the barrels with a long-handled dipper, , 
and it is really but little work to feed one or two hundred pigs in 
this manner, being easier than carrying a pail of feed in a hog house. 
We are satisfied that we get better results in this manner than if 
we kept 100 to 200 hogs and pigs in one house, besides giving them 
all the advantage of grass and exercise. We feed everything quite 
liberally, and when the young pigs are about three weeks of age and 
begin to show signs of wanting to eat with their mother, we have 
a platform 16x16 in the corner of each lot where the litter may go 
and eat by themselves unmolested by the sow, and in this way we 
help to push them along till weaned, when they are well on feed and 
growing rapidly, and never have any setback when the sow is taken 
away. We often have letters asking the price of pigs six to eight 
weeks gf age. We always answer that we do not price any pigs so 
young, for the reason that a pig taken from its mother at six to 
eight weeks and shipped to a distant state will certainly get a set- 
back or check in growth, and growth is what we all want, and as 
much of it as possible by not sacrificing quality, and to get this we 
must have no check while young. There are many things to be con- 
sidered in establishing a herd of pure-bred hogs. First, one must 
have a taste for the business, and next, he must have a discrimi- 
nating judgment in selecting his breeders, and then he must make up 
his mind to give close attention to all details. Start with as good 
individuals as he can afford to buy, and as well bred as can be. 
Besides all this he must be a good feeder, and always have in mind 
that there is nothing tco good for his pigs. He should note carefully 
each day, and each time he feeds, whether every pig is coming to his 
feed with a relish or whether only mincing a little and feed only what 
will be eaten with a relish and eaten clean. Never let a pig be fed 
so that there will be feed left in his trough after he is done. The 
feeder should also note the condition of every animal and keep a 
watch out for lice, or other little troubles, and if he finds that his 
pigs are lousy he must commence at once and in earnest to rid them 
of the vermin, or he will soon have a very unthrifty lot of pigs. Some 
make a practice of sprinkling their pigs with different remedies for 
this trouble, but one cannot do the work thoroughly enough by 
sprinkling, and should instead dip them, so that every part of the 
body will get the benefit. For this use we use a regular dipping 
tank, about six feet deep and much longer, and set it in the ground 
so that the top is only a few inches above the level of the ground, and 
build an incline in which the pigs are driven up till just at the end 
of the tank, where they slide down and are entirely covered with 
the dip and have to swim out at opposite end. This dipping should 
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be done if the herd is troubled with lice as often as once a week for 
three or four weeks, and after this an occasional dipping will keep 
them free from the pest. We use a dip made for the purpose by the 
Moore Chemical Company of Kansas City, Mo., and find it the best 
thing we have tried. Zenoleum is also a good remedy. Crude petro- 
leum is also a sure remedy if it can be purchased reasonable. <A 
kerosene emulsion is also very good. The dipping of the whole herd 
will pay well if for no other reason than that it makes them thrive 
and keeps hair and skin in fine condition. There are many little 
pig troubles that can easily be overcome if attended to in time. 
Many times you will hear the pigs coughing. This is often caused 

_ by the little thread worms in the throat and also by the stomach 
worms, either of which may be easily removed. We use for this 
purpose the same Moore’s Hog Remedy or crude dip and put about 
a pint to a barrel of slop feed, and if this is used twice a week you 
will hear no more of the cough, and then continue once weekly you 
will never hear any more. We have not heard a pig cough on the 
farm for several years. 

A matter of considerable importance where pigs are fed heavily 
is the benefit derived from feeding charcoal. In our country where 
corn is plenty we burn all cobs, and for this purpose we built a 
pit about as you would build a cistern and walled it up with stone, 
and by starting a fire at the bottom and filling it with cobs as they 
come to a red glow and continue this till the pit is full, then pour- 
ing over the whole a barrel of water with salt added and covering 
the pit tightly with the sheet iron cover to keep out the air, the 
whole will form as good a quality of charcoal as can be, and one 
would be surprised to see the animals leave any kind of feed and 
heartily eat this charcoal. We burn all the cobs from corn raised 
each year, and you will never find any lying about the feed yards; 
in fact, we seldom feed whole corn anyway, but grind all and mix 
with other feeds. 

In breeding pure-bred hogs there is another matter that should 
be atended to and that is the marking of the different litters, so 
that no mistake can possibly be made in identifying each pig. 
We have tried all kinds of ear labels, but as yet have found none 

that are satisfactory, and years ago commenced the system of mark- 
ing with a harness punch by making a little half-round hole in rim 
of the ear. We can in this way mark them so that a hundred or 
two may be marked and without disfiguring the ear if properly done. 
When a pig is ordered he is selected and his ear mark taken and 

entered on our book of blank pedigrees, and it is then easy to turn 
to his dam and see what his sire was and all about him, and his pedi- 
gree can be made and made correctly. Careful attention in the mat- 
ter of keeping correct records of all breeding ages and number in 
litter, that no error can be made, will have much to do in the future 
success of the business. All letters received should be answered 
promptly and a carbon copy of each should always be made and filed 
with every letter received, that one may know what he has written. 
This alone is a very important matter, and will save many misunder- 
standings. Many men who write for a pig do not do this, and after 
a week would not know what they had written. We have filed 
where we can get it in ten minutes every letter received in twenty 
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years, as well as the answer to it, and we never have any misunder- 
standing with any one over what he ordered. 

SELECTION OF THE BROOD SOW. 

When you go out in the lot to select a few more sows from your 
herd to use for breeders, do not always select the plumpest, fattest 
one that looks so nice; she will not make as good a mother or breeder 
as one that is a little longer in body or a little more motherly in her 
appearance. In fact, I would not select them till nearly or quite a 
year old. In our own experience we have bred very few young sow 
pigs and usually kept them till near a year old before breeding, be- 
lievying that the selection of too young a sow and breeding to a young 
boar will not produce as good litters or as good pigs as when from 
mature or nearly mature animals. This I believe is one of the rea- 
sons of the general fineness and extremely small litters that are 
found in many of our herds today. It is not in accordance with 
nature. Many of the large growers of hogs in the corn belt of Illi- 
nois have made a practice for years of selling the brood sows each 
fall and selecting from the spring pigs a large number of young 
sows from six to seven months old, and then breeding to a boar of 
about the same age till they have reduced both the size of their ani- 
mals as well as the size of the litters, and also the stamnia of their 
hogs, and today are getting litters of two and three pigs instead of 
litters of five to ten good strong ones. In our own herd when we 
find a sow that is a good mother and raises a fairly good-sized litter 
and takes good care of them, we keep her as long as she lives, unless 
some appreciative customer comes along and offers a tempting price. 
We had a customer last month that came over a thousand miles 

to buy brood sows of us, and took three at from $200 to $250 each 
that were well along in years. Of course, these sows were bred to 
a most remarkable boar, for which we paid $1,000 in cash, and is 
conceded by nearly every prominent breeder to be without an equal 
in the breed, and sows bred to him are in great demand:from all parts 
of the country 

After the brood sows are selected and bred they should be fed 
with a view to the future good of the litter, and should have a ration 
that will produce bone, flesh and frame instead of fat alone, and for 
this a combination of feeds should be used which contain the proper 
nutriments, such as wheat middlings, or what is known as ship stuff, 
or ground oats with corn meal witha little bran, but under no con- 
sideration feed corn and corn alone, or your sow will, when she 

comes to farrow, bring a litter of weakly, squealing, puny things 
that will not have vitality enough to get to their dinner, and the 
sow herself will be feverish and likely eat every pig as it comes near 
her. Sows should, during the winter, have something to take the 
place of grass, and with us we can fifd nothing better than well- 
cured clover hay or alfalfa, run through a power cutter and mixed 
with the feed, or even fed separate. We also use some sorghum, 
which is relished by the hogs, and it is astonishing how much of these 
rough feeds a herd of 100 or more hogs will consume. 
We used to grow sugar beets for this purpose, and they are a 

erand feed, but the farmer of the West will not get down on his 
knees and weed beets for hogs, or even for a sugar factory, and we 
have given it up. 

39 
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SELECTING A BOAR FOR THE HERD. 

It is said that the boar, bull or stallion is half in the matter of 
heading a herd or stud, and this is fully true; so when you wish a 
boar get as good a one as your purse will allow, and you will be 
well repaid. Good boars are eagerly sought for by all leading breed- 
ers, so do not expect a world-beater for nothing. We have had let- 
ters asking for a pig that would score 100 points, and then some, 
and winding up with the words: “Remember, that I do not pay any 
fancy prices and wili not give over $20 for such a pig as I have 
described.” We generally answer this kind of a letter by saying 
that such a pig has yet never been bred, and when we get one we 
will use him ourselves. There are many choice boars that can be 
purchased reasonably, but real outstanding show boars, or sows 
either, command good, strong prices. We made a public sale of 47 
head of Berkshires, varying in age from five months pigs to yearlings, 
that made an average under the hammer of $107.06 each, and all 
were purchased by parties attending the sale, so that something 
like a hundred mail bids did not get an animal. I mention this sim- 
ply to show that real breeders know the value of an animal when 
they see it, and it has been our experience that the best ones are the 
easiest to sell even at strong prices. We find in shipping pigs and 
hogs to the various states that the farther east we go the lower prices 
are expected; why this is, [cannot say. The South and West—espe- 
cially the far west—will pay the longest prices for something that 
suits them. The demand for good Berkshires was never greater 
than now or during the past few years, and each year finds us sold 
out long before the orders quit coming, either for young pigs or for 
mature animals. One need never fear an over-production, but rest 
assured of a market for all that are good enough to ship. 

In the breeding and selling of pure bred swine, one must always 
do business on the square, for he cannot long do business any other 
way. It takes time and careful dealing to build up a good business, 
and when established he must continue the same painstaking meth- 
ods or he will soon find his business leaving him, and when once it 
starts to other channels, how very fast it goes, and he is soon with- 
out any. One should always make it a point to satisfy a customer if 
any complaint is made, for a satisfied customer always comes back 
and a dissatisfied one seldom or never. 

THE DARK SIDE OF THE BUSINESS. 

That there is a dark side to any business all must admit, and the 
breeding of pure-bred swine is no exception. 

One may have given his herd all the proper attention possible, 
had all sanitary conditions perfect, all feed just right, all little atten- 
tions given, and some fine morning he will find here and there a 
pig that is “off his feed” and has that tired look and appearance 
and showing symptoms of that dread disease known as cholera, or 
swine plague. We can all detect it at a glance, and it generally 
gives the owner symptoms of heart failure, too, unless he has a heart 
of steel, to see his whole year’s crop drooping. He may try every 
one of the sure cures, and he will lose most of his herd just the same, 
as when the germ once gets into a herd they are agoner, or at least 
a large per cent. of them. After 30 years of experience I have made 
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up my mind that I know as little regarding this disease as when I 
commenced and have tried all the sure cures without any success. 
We have found the very best thing to do when disease breaks out is 
to separate the well ones and remove them to fresh pasture where 
they cannot come in contact with any that are ailing, and take off 
the feed. The less sick or exposed pigs are fed the better. We have 
had three outbreaks during our years of breeding, and the last time 
we had trouble we had heard so much regarding Dr. De Vaux and 
his antitoxin that we at once wired him on the very first signs of 
trouble to send a “vet” and antitoxin enough for our herd, and he 
did so. When the “vet” arrived he looked over the entire herd and 
said to us that there was no cause for alarm, as but seven showed 
any symptoms, and these were far from the rest of the herd. We said 
go ahead, and turned him loose with a good man to help him, and 
he commenced by inoculating the well ones each day for five days, 
assuring us all the time that this would certainly immunize them. 
Well, on the fifth day they all commenced to die, and died like flies 
before a freeze, and the “vet” remained till 151 of them had died, 
and then he had business somewhere élse. The balance that were 
not immune from former outbreaks also died along during the win- 
ter. A few always pull through and these are worth their weight in 
gold, as they will never take it a second time. We have learned 
some things regarding this trouble, and one is that a sow that is 
carrying a litter when the disease breaks out, if she lives through 
and does not lose her litter, it will surely be immune from future 
attacks. We try and make it a point to keep all sows that pull 
through, as well as what breeding boars we have. In this way one 
is never entirely wiped out of business. I have a friend who was 
prevailed upon to purchase some sure cure, and finally did so, but 
it was to be shipped to him at a station that was eight miles from 
the farm. After a time the agent called upon my friend again and 
wanted a testimonial regarding his cure, and my friend said he was 
ready to give him one, and did so, saying: “I have not had any dis- 
ease in my herd since purchasing your remedy, as it is at the station 
where it was shipped, eight miles from the farm.” 

I will bring my paper to a close by saying that there is something 
about the breeding of pure-bred hogs that to me is very interesting. 
The study of making certain matings and noting the results is decid- 
edly interesting. Animals are like clay in the hand of a moulder; 
if one likes the study he can almost mold the living form of animals 
to his notion if he keeps at it, and in a series of years he can have a 
herd of hogs that will be a model, if he has the right model in his 
mind at the start. The breeding of swine, whether for the market 
or for breeding purposes, if earnestly followed for a series of years, 
will prove the most profitable for the amount invested that one can 
vo into. The old saying that for big money, breed horses, for sure 
money, breed cattle, and for quick money, hogs, is still true, and in 
my opinion the breeding of hogs comes near combining all three. 
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THE PROFITABLE SHEEP. 

By MR. J. C. DUNCAN, Lewiston, N. Y. 

The title of this subject embraces a wide latitude of questions 
I'very breeder interested in any of the improved mutton or fine 
wool breeds will advocate the breed he is directly interested in as 
being the most profitable sheep. And this must be conceded to a 
certain extent, as certainly no breeder of the present day would 
engage in and continue in breeding a sheep that was unprofitable 
to him as a business. So we will not take up the point of which is 
the most profitable breed, but for a moment discuss the profitable 
sheep. In my experience in feeding both cattle and sheep, I have 
always found I could produce mutton much cheaper than I could 
produce beef, for the amount of food consumed. Notwithstanding 
this fact, high-class lamb and mutton usually sells at a higher market 
value than beef of the same grade. But allowing them to sell for 
the same price pound for pound, we have still a handsome balance in 
favor of the profitable sheep, from the revenue from the fleece of 
wool, which usually amounts to from $2.00 to $3.00 per head, in the 
average mutton breeds kept on the farm principally for butchers’ 
lambs, and considering the very limited amount of care they require. 
these are some of the facts we must credit to the profitable sheep. 

TWO INCOMES. 

It is an all-important fact in every branch of industry to consider 
the source of income, and as related above, sheep usually afford two 
annual incomes, namely, lambs and wool. But to keep in touch with 
our subject, the profitable sheep, we might first consider it in a pure- 
bred standard flock, the progeny of which is usually sold to small 
breeders and farmers who make a business of producing butchers’ 
sheep. We must start on sound fundamental principles, that of 
breeding an animal! that will produce the largest amount of valuable 
meat for a given quantity of food, with the smallest amount of waste 
to the consumer. These should be the governing facts in the breeding 
of all animals for the production of high-class meat, which must end 
with the final test on the block, where the profit is calculated in dol- 
lars and cents. Now, to breed a profitable pure-bred sheep, if our 
aim be to breed the highest class of sires of any of the approved 
breeds for use on the standard flocks of the country, we must have 
an ideal equal to what we expect to attain. And in forming this 
ideal: First, it is absolutely necessary to have a healthy, vigorous 
animal showing a strong constitution, as we must always bear in 
mind that the constitution of any animal is the foundation of all im- 
provement. If we have an animal with all the fancy and fantastic 
points of our ideals with a poor constitution, what profit can we 
expect from the progeny of such animals? In the case of a sire it 



No. 7. DEPARTMENT OF AGRICULTURE. 605 

would prove utter ruin to a whole flock to tolerate any such animal 
in our flocks and herds. 

Therefore, if we wish to make a name for ourselves as breeders of 
high-class, profitable sires, we must see that we never lose sight of 
the utility parts of the kind of animals we are interested in. Hence 
{ would urge all breeders of high-class sires expected to reproduce 
and improve our standard flocks, to guard against being carried away 
by the fancy points instead of the utility parts, as the latter are essen- 
tial in the line of improvement to make profitable sheep. 

But to make a profitable sheep we must do more than get a sheep 
of superior breeding and constitutional vigor. In conjunction with 
the above it must be properly cared for from birth until it is either 
sold as a sire to head a pure-bred flock, or to the butcher for con- 
sumption as meat. The care of that animal should be so that it is 
developed in as rapid a way as nature has provided in order that the 
development may be done with the least possible waste. This means 
the most generous and judicious feeding and care carried out in 
every part of the system. As any breeder of experience knows, with 
insufficient feeding and poor care a flock will very soon lose their 
vigor and degenerate. So that the more rapid growth means not 
only about one-third less cost in the production of our animals, but 
animals produced in this way are produced at a less cost for feed and 
are generally worth more pound for pound on the market. This is 
a decided encouragement for good feeding and early maturity to 
make a profitable sheep. The even, healthy, rapid development of 
the young animals is the great thing to be sought for in profitable 
sheep as in every other class of live stock feeding, which is to fit 
animals for the consumer of meat foods of the present day. It is 
the tender, juicy, high-flavored mutton that tempts the appetite 
and fills our desires for that class of food, so that the matter of early 
maturity is of the utmost importance in the production of high-class 
meat to make the profitable sheep. These are some of the things we 
must bear in mind in the production of high-class animals for con- 
sumption as meat. 

The question will now arise, Will it pay the average farmer and 
breeder of this class of stock? It has been my experience both in 
breeding high-class pure-bred sheep, also in growing sheep in a com- 
mercial way, that the best I could produce was always the most prof- 
itable sheep. The market is always good for meritorious animals 
cither in breeding flocks, or, in case of lamb and mutton, to supply 
hotels and restaurants in our large cities where the demand is far 
in excess of the supply. 

There is no animal on the farm today that will give us more clear 
meat for the amount of food consumed and the work required to take 
care of it than the sheep. You can take the latest Buffalo market; 
fat lambs sold for $7.75 and as high as $8.00 per hundred-weight. 
I do not see why each and every one of our farmers does not keep 
a few sheep to eat up the waste both in the summer and winter. 
Sheep are not expensive. If you have some roots for them, ensilage, 
corn, or something like that, they get along very well. I have seen 
sheep fed-by the thousand on nothing but clear roots. Of course, 
we could not feed sheep alone on that in this country. In my coun- 
try we have a different climate, and we can feed sheep with much 
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less expense than here. There certainly is a demand for that class 
of meat fitted up in the highest possible shape. Even for the prize 
stock that is produced for our large shows throughout ‘the country 
there is a demand; in the largest cities the supply is not equal to the 
demand. There were a great many sheep that were shown at Chi- 
cago and over in Canada, and everyone of those found their way 
either to Boston or New York, to be used by those large clubs there. 
If I were to tell you the price that some of those animals sold for 
you would hardly believe me. I know one man who sold to a elub- 
house in Boston and a hotel in New York fifty yearling wethers at 
an average price of twenty cents a pound dressed weight. If we 
can keep any animal on our farm today that will net as much profit 
as this I would like to know what it is; I would like to have some 
of them. 

PREVENTION OF TUBERCULOSIS OF CATTLE BY VACCIN- 
ATION. 

By LEONARD PEARSON, State Veterinarian, Harrisburg, Pa. 

For some years the State Livestock Sanitary Board has been 
making experiments for the purpose of developing a method for 
preventing tuberculosis of cattle by vaccination. 

This work was commenced nearly five years ago. It was at- 
tempted at first on a very small scale, and afterward when it became 
evident, about two years ago, that it was possible to increase the 
resistance of an animal to tuberculosis to a very large degree by a 
process of vaccination, the experiments were then taken up on a 
large scale for the purpose of ascertaining whether it might be pos- 
sible to develop a practical system for vaccinating cattle against this 
prevalent disease. 

The process consists of injecting into the animal the living germs 
of tuberculosis of a variety that is found to be non-virulent for cat- 
tle. There are a great many varieties of the tubercle bacilli, vary- 
ing in several respects, but chiefly in the degree of their virulence 
for different species of animals. There are some varieties that are 
absolutely non-virulent for cattle; that is, they do not have the prop- 
erty of producing disease in cattle in any degree. The special strain 
of germs that we are using for the vaccination of cattle is one 
that has been very thoroughly tested; enormous quantities have been 
injected into cattle with the view of ascertaining whether under any 
circumstances it might possibly be harmful. It has been found it 
is impossible by any process that has been used to infect an animal 
with tuberculosis by the use of this special culture. Of course, 
there are cultures that are deadly for cattle. The need for precise 
information on this point is of the very highest importance. 

The process of inoculation consists of injecting a suspension of the 
tubercle bacilli, the tubercle bacilli being mixed up in a solution 
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of common salt. We inject this solution into the circulation; that 
is, the injection is made into the jugular vein, and at varying inter- 
vals the injection is repeated. One of the purposes of our experi- 
ment is to ascertain just what doses. is necessary and just what 
intervals between doses should be employed and just how many 
doses gives the best results. So you can see that it is necessary 
to try different experiments on a considerable number of animals 
for the purpose of gaining information on these points. Another 
point that it has been necessary to gain information upon is with 
relation to the duration of the immunity that is produced by this 
system. Our first experiments showed that by repeating the vacci- 
nation several times it was then possible to inoculate the animal with 
a virulent culture that caused death in a short time in unvaccinated 
animals, and that the vaccinated animal will resist the inoculation 
with the virulent culture. When such vaccinated animals were 
killed some weeks after the inoculation with the virulent germs, 
it was not possible to find any trace of infection, while in the unvacci- 
nated animals that were inoculated at the same time with the quan- 
tity of the same culture, very distinct lesions of tuberculosis were 
found. Indeed, some of our unprotected animals died within a short 
time as a result of this inoculation. 

THE CATTLE IN THE EXPERIMENT. 

We have under experiment now about one hundred cattle. These 
are kept on a farm that has been provided for this purpose by the 
State Livestock Sanitary Board in Delaware county. The cattle 
that are on that farm are of three sorts. There are the vaccinated 
cattle, the cattle that have been vaccinated in different ways, with 
different intervals between vaccinations and with different numbers 
of vaccinations. That is one class of animals. Then there are the 
unvaccinated cattle which are kept there for the purpose of com- 
parison. Then there is a considerable number of tubercular cows, 
cOWS in an advanced stage of tuberculosis. Now, vaccinated cattle 
and unvaccinated cattle are in constant daily contact with the tuber- 
cular cows, the idea being to continue this exposure for a consider- 
able time, for several] years indeed, and from time to time to kill 
the vaccinated and the unvaccinated cattle with the view to ascer- 
tain whether the unvaccinated cattle are infected and the vaccinated 
cattle are protected, and what system of vaccination gives most sat- 
isfactory results, so that we may know the system that we may 
depend upon in actual practice. P 
We have already proved that by a sufficient number of vaccina- 

tions a thoroughly practicable degree of immunity can be afforded; 
but, of course, the value of the process will depend largely upon 
the economy with which it can be applied, and so without going 
below the safety point, we want to know just how few vaccinations 
will give the result that is desired. 

FAVORABLE RESULTS. 

Recently, during the last month, we have killed a number of these 
experimental cattle. In the last lot destroyed there were six that 
had been vaccinated and three that were not vaccinated. Of these 
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six that were vaccinated two were vaccinated twice, one was vacci- 
nated four times, one five times, another five times, another six 
times, and then in another lot, that is, of another series, killed about 
the same time, one was vaccinated two times. The dose upon the 
first vaccination was smallj, the second was larger. Another was 
vaccinated ten times, the ten vaccinations being made for the pur- 
pose of ascertaining whether by repeated vaccination and whether 
by the use of very large doses any injury would come to the animal. 
Well, all of these vaccinated animals of this one series and two of 
the other had been in contact with tubercular cattle for more than 
a year, and some of them almost two years, and all of them were 
found to be in condition of absolute health. There was no sign 
whatever of tuberculosis in any one of these animals. The three 
controls of one series and the single control of the other series, mak- 
ing four in all, that had been exposed to contact with the tubercu- 
lar cattle for some length of time were all tubercular, three of them 
to a very great degree, one of them rather slightly. In the last con- 
trol there was a good deal of natural resistance and, although it 
became infected, the disease was not widespread. 

Other systems of vaccination with other cultures have not been 
so successful. I have not the figures here with regard to them, but 
I don’t think they are of special importance because some of the 
cultures that we were using for the other series of vaccinations have 
now been discarded for this purpose because we found those cul- 
tures did not give satisfactory results. So that the general result 
of the vaccination with certain tested cultures has been satisfactory. 
The result with other cultures has not been satisfactory, so that it 
is perfectly evident that a great deal depends on the culture that is 
used; a great deal depends upon a thoroughness of the treatment 
with which the vaccinations are made. We are now beginning, on 
a small scale, to put this system of protection into practical use. 
We are trying, in our own experimental herds, for instance, the 
vaccination of calves as they are born; the calves from tubercular 
cows, the calves from the vaccinated cows, and from unvaccinated 
cows, are some of them vaccinated by different processes, and others 
are left without vaccination, with a view of determining whether 
calves if vaccinated and exposed constantly to digease may be grown 
in health. We have some cattle now in such an experiment that were 
born nearly a year ago. We have some a little more than a year 
old that, so far, appear to have resisted infection, but whether they 
will wholly resist infection or not can only be determined by the 
slaughter and the careful post-mortem examination of these ani- 
mals. So that I say that now any attempt to make a report on those 
cattle would be entirely premature because one cannot safely draw 
conclusions from their apparent condition during life. We must 
wait until a post-mortem examination has been made. 

The use of vaccination in other herds, as I say, has been started. 
We have begun to vaccinate young cattle in herds, in different 
places, and some of this work was started some months ago, and, so 
far, appears to have given very good results. That is to say, the cat- 
tle have not been. injured in the slightest degree by the vaccination. 
They have grown as well as unvaccinated cattle; they have had no 
backset. No unthriftiness has been caused by the vaccination. 
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But whether these cattle will be protected as they grow up, it 
depends upon future investigation to determine. 

CONTROL OF VACCINES. 

In regard to the general use of vaccines, I think that Mr. Love- 
joy brought out an exceedingly important point in his talk to-day. 
He told you of the prevention of hog cholera by an advertised sys- 
tem of vaccination, which really infected by inoculation and appar- 
ently produced the disease in the hogs that it was intended to pro- 
tect. Vaccination with living organisms is always a very delicate 
process. We cannot be too particular or take too careful supervis- 
ion. Evidently the vaccination that was applied to his hogs was 
made with a living culture of hog cholera bacilli and these bacilli 
were virulent for hogs and instead of protecting them they produced 
the disease. In discussing the matter with him last evening, and 
from the information that he gave me then, as well as what he said 
here this morning, from the order of occurrence of disease following 
the vaccination, it seems there could be no doubt that his hogs were 
infected by this process that was intended to protect them. 

Well, cattle can be infected by tuberculosis by vaccination if the 
vaccine is not of absolutely perfect quality. And there is danger 
that vaccines may be put upon the market which are not reliable, 
which either are too weak and do not protect, or that are too 
strong, and produce disease. There is already a firm of druggists 
in New York City that is advertising very widely a vaccine against 
tuberculosis. It is brought from Germany. They make claims for 
it for which there is absolutely no foundation. They claim that 
this vaccine will protect cattle for their entire lives. Nobody knows 
whether it will protect cattle for their entire lives or not. The work 
is altogether too new to justify anybody in drawing such a conclu- 
sion. During the past summer I had an opportunity to visit all of 
the foreign investigators who were working along this line. I 
went abroad for the especial purpose of investigating the subject 
of vaccination against tuberculosis. I went to nine different coun- 
tries and visited twenty or more investigators, and saw many ani- 
mals that had been vaccinated, and I went everywhere that I could 
hear of any work of this character being done. So I know pretty 
well upon what the claims as to this German vaccine are based. 

The German work has not been carried on as long nor upon such 
a large scale nor in such a systematic way as the work that has been 
done in this country. As I have said before, some of the claims for 
the vaccine that is now advertised are without foundation; and 
anyone who uses it should use it purely as an experiment; not with 
the thought that he is sure to gain protection, which those who 
put it out claim it will give. 

I do believe and I am convinced that vaccination against tubercu- 
losis is going to be a practicable process. It may be that the pro- 
cesses that we are now using will be sufficient. Whether they will 
be or not time alone will determine. But at any rate it can do no 
harm, and/ we are disposed to use it on a continually larger scale 
until we know all about it, or at least enough about it to justify 
us in recommending it for general application. If it continues to 
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give as favorable results as it so far has given, there can be no 
doubt that within a year or two it will be used very widely and with 
great profit. 

PROFITABLE TYPES OF LIGHT HORSES. 

By DR. GEO. M. ROMMELL, Bureau of Animal Industry, U. 8S. Dept. of Agricultwre, Washington, D. C, 

Mr. President and Members of the Pennsylvania Livestock Breed- 
ers’ Association: In discussing profitable types of light horses, I 
want to speak on those types or classes of horses that are profitable 
from the standpoint of the man that takes them to the market and 
sells them. By a profitable light horse we understand then a horse 
that will pay the breeder for producing him when he takes him down 
to the place where the horse buyers congregate and pay good money 
for good animals. 

There are three general classes of light horses on most markets: 
The roadster class, the carriage class and the saddle class. They 
are known under different names. The roadsters are known as driv- 
ers, gentlemen’s drivers, light drivers or roadsters, as the case may 
be. Carriage horses are known under such names as carriage horses, 
carriage teams, coach horses, coachers and actors, etc. Under the 
class of carriage horses there are two general sub-classes: Cobs 
and harness ponies—neither one of them very numerous in any of 
our markets, but both profitable classes. Under saddlers, there are 
a number of sub-classes, but those classes are of importance prin- 
cipally as matters of general information than as actual sub-divi- 
sions of the market. Before going into the characteristics of these 
different classes, I want to speak briefly on the character. 
istics that are common to all classes of light horses which, speak- 
ing broadly, may be applied to all classes of horses, regardless of 
whether they are light or heavy, by means of which you can build 
up in the mind’s eye the perfect horse. The variations from this 
make the characteristics of the different classes. 

Perhaps the first and most important essential in a market horse 
is soundness. It is absolutely useless to expect to sell a horse that 
is unsound for a good price on any critical market. Unsoundnesses 
that are most common are those of the limbs and the respiratory 
organs. A marketable horse should not have a splint so high up 
on the leg that it interferes with the articulation of the knee joint. 
A splint may be small and low down and not seriously affect the 
selling price of the animal. Understand, however, that where you 
have to consider the highest type of equine beauty you want to avoid 
blemishes just as much as possible. A splint at best is a blemish. 
and naturally will result in a discrimination being made against 
a horse possessing one when he is sold. With light horses every- 
thing that is an offense to the eye must be avoided. The more beauti- 
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ful a horse is, other things considered, the higher he is going to 
sell. There must be no ringbone, no sidebone, or other unsoundness 
of the feet, and in the hind legs no curb, no spavin, no thoroughpin 
or bog spavin; of course, he must not be a roarer or wind-broken. 
Now, most of these things are unsoundnesses that can be readily 
detected by anyone who is at all competent in judging horses. 

The next point is conformation. The conformation of the profit- 
able horse is one that must be learned with a great deal of study. 
The head should be well shaped, neat, clear-cut and straight, with 
breadth between the eyes, a large, open nostril, fine-cut muzzle, 
and clean, firm lips, a full, bright eye, a neat, well-set ear of medium 
size, a clean-cut, open jaw, with a wide angle between the jaws, that 
is, the jaws should set out rather than in the jaws should not extend 
so far back that when a curb-bit is put on the horse the jaw itself 
will press against the wind-pipe and interfere with his breathing. 
We must have a clean-cut throttle, a neck of good length, clean-cut 
and well-muscled, a clean-cut wind-pipe, high withers and a sloping 
shoulder without any tendency to neatness. The arm should be 
thrown well back, the forearm long, well-muscled and flat; knees 
good-sized, cannon clean cut and strong, with tendon well defined; 
straight fetlocks, sloping pasterns, feet of fair size, with dense horn, 
with high and wide heels. Now, that short back is a something that 
will fool a beginner in a good many instances, because if the horse 
has a straight shoulder his back is going to look longer. The back 
must be short, strong and straight, with the ribs deep and well- 
rounded, the chest deep and the loins broad and strong. In the hind 
quarters there.must be good breadth of croup, which should be 
straight rather than strong; the quarters should be well-rounded, 
smooth, well-muscled and muscular; the thighs long, with open 
angles, the lower thighs should be long and well-muscled. The 
hock—the most important joint in the body—should be wide, deep 
and clean-cut in front; at the back the hock should come up to a 
rather fine edge. The cannon should be clean-cut, cordy, the ten- | 
dons standing out distinctly, and the bone should be clean. The 
fetlocks should be wide and deep, pasterns sloping—not so much 
slope is necessary in the hind pasterns as in the front ones. To 
ascertain the straightness of the legs, stand immediately in front 
of the animal and drop an imaginary plumb line from the point of 
the shoulder; it should divide the leg from the knee down. At the 
side a line from the center of the arm should fall on the center 
of the foot. A line dropped from behind the point of the buttock 
should bisect leg from this point down; from the side this line shou'd 
touch the back and coincide with the cannon throughout its length. 

The point of quality is extremely important and hard to describe 
because it is a very tangible thing. The horse should have a clean- 
cut appearance throughout; there should be a cleanness of bone, 
no meatiness below the knee and hock or around the shoulder. The 
head should be clean-cut, and he should have a general well-bred 
appearance. His skin should be moderately fine and the hair soft. 

The point of action is the next in importance. Action is extremely 
important in light horses. It should be straight and true. At the 
trot it should be what is known as the straight line trot, no wabbling 
from one side to the other, or swinging the feet. The action from 
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behind should be straight, the feet picked up smartly, hocks well- 
flexed, and the feet of both fore and hind legs at each step placed 
immediately in front of the former position. 

Style is of the highest importance, and this is generally indicated 
by the way in which he carries his head, the general appearances 
of smartness, of good disposition and nerve. 

Then we have the point of manners. No horse is going to sell 
well in any of these classes that is not well-mannered, or shows 
that he has had no education. [f do not mean by that that he should 
lack spirit, because he must have spirit, but he should have been 
taught how to behave himself in the case of emergency. This is 
especially true in the cases of horses that are sold for city use. A 
great many horses are very sharply discriminated against on this 
point. 

The last point is that of condition. You know, of course, that if 
you send a steer to market that is not fat you are not going to get 
as much for him as you would if he was fat. To a certain extent 
the same thing is true of horses. It is not so true of light horscs 
as much as with drafters, but a horse out of condition will not sell 
within twenty-five per cent. of what he might sell for if he was in 
good condition. He should not be over-fed or over-fat, but he should 
have meat enough to cover his bones and make him look well-fed 
and smooth. 

Taking up the classes in greater detail, let us begin with the 
roadster. The roadster class in size should be up to about sixteen 
hands, although a great many very good roadsters or drivers are 
sold that are much lower than that, down as low as fifteen hands. 
The sixteen-hand horse, other things considered and being equal, 
generally will sell better than the small horse. A sixteen-hand 
roadster should not weigh over 1,150 pounds. Roadsters have an 
angular and rangy appearance. The speed of the roadster should be 
about ten to fourteen miles an hour, but the more you can get the 
better, because speed adds materially to the value of a horse pro- 
vided he has good conformation and true action. Condition is not as 
essential in the roadster class as it is in some other types—the car- 
riage class is more important as far as condition is concerned of any 
of these light classes. There is not a great deal required in the 
way of showy action in this class. The horse must have a straight 
line trot, a frictionless trot; that is, he must move smoothly. There 
must not be any shakiness in his gait. Yhe joints must work 
smoothly. You know what is said of the late Belle Hamlin. She 
seemed to fly like a bird when she moved, and some authorities 
regarded her action as one of the greatest models of the smooth, 

frictionless trot. Then the roadster must have the ability to extend 
himself, that is, the gait or stride must be long and not short or 
choppy or cut up. In the pacer, of course, the action is different, 
but the same principle of straightness and lack of friction applies. 

The walk is a point that breeders of horses have a tendency to 
neglect. You cannot trot a horse all the time if you are going to 
use your animal on the road. Therefore, you want one that has a 
rapid walk, and that can carry you along at a good pace when you 
do not feel like urging him into the trot. The walk should be regu- 
lar and balanced, the steps taken in regular order, and it should be 
rapid and quick with a good long stride. 
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A Member: Have you seen many horses that could walk well 
when short-rigged? 

PROF. ROMMELL: Iam not speaking of the speed trotter now. 
I am speaking now of the horse that is useful from the market stand- 
point. 

The model carriage horse should be up to 16 hands and should 
weigh about 1,200 pounds. He should be more compact in confor- 
mation than in the roadster, more muscular, rounder in body and 
smoother. Here is where condition comes in. Condition is thus 
highly important in this case. There should be ability to pull a 
considerable load, and for this reason we look to the muscular fea- 
ture. The muscularity of the hind quarters is especially important; 
a sloping rump, low seated tail, and cat ham are very objectionable 
in a carriage horse. Other defects that must be guarded against aze 
big heads, thick, short necks, commonly known as bull necks, and 
meaty withers and shoulders. A great deal of speed is not required 
in this class of horses; from eight to ten miles an hour is plenty of 
speed. However, if your carriage horse has the conformation that 
is required for the class, and has considerable speed in addition, 
he will sell just that much better. 

Sub-classes of this class are the cob and the harness ponies. A 
ccb is nothing but a fifteen-one hands carriage horse, weighing from 
950 to 1,050 pounds, and suitable for rather light vehicles such as 
ladies’ carriages. Harness ponies are hoises from fourteen-two or 
fourteen-three hands and under, with all the characteristics of the 
carriage horse. These little fellows frequently sell for as much 
as the large horses. 

Saddle horses are primarily weight carriers. They are not in- 
tended to pull a load, and for that reason the conformation is quite 
different from that of the other type. The points of most import- 
ance are sloping shoulders, light, clean-cut withers, short back, 
and muscular hind quarters. In addition to this there must be 
plenty of bone. It is not necessary that the saddle horse is as 
high as one of the other classes. A sixteen-hand horse is not neces- 
sarily a saddle horse. Very few men want to ride a horse that is 
that tall—it looks further to fall off, if one must get off in a hurry. 
Further, if the horse stands fifteen-two hands, he must have depth 
of body rather than length of leg. The bone of the leg should be 
abundant and strong, of good quality and dense. Broad loins are 
also of great importance here. The walk trot and canter saddle 
horse is the three-gaited horse that is generally known as the park 
saddler on the market. These horses are produced very largely 
in this country by taking gocd gaited saddle horses and neglecting 
to educate them in the rack or single foot. Many of the best 
horses that we have for this purpose are produced in that way. The 
gaited saddle horse is the five-gaited horse, having the gaits required 
by the American Saddle Horse Breeders’ Association. I might men- 
tion briefly the characteristics of hunters and polo ponies. Hunter 
horses, as you know, are those used by the gentlemen of wealth and 
leisure hunting across the country after hounds. For this purpose it 
is necessary to have a horse with considerable fore hand, that is, 
depth of chest and depth of body, with very well-muscled hind quar- 
ters. Hunters are generally divided into three classes, heavy weight, 
middle weight and light weight. A heavy weight hunter stands fif- 
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teen-two to sixteen hands and weighs at least 1,200 pounds. Of 
course, for a very heavy man a heavier horse than that would be 
necessary, but this kind of a horse can easily carry a man weighing 
about 190 pounds. The middle weight should stand from fifteen-one 
to fifteen-two and weigh from 1,100 to 1,150 pounds. The light 
weight hunter weighs less. Let us consider briefly some points re- 
garding the relative economy of production of these different classes. 
In 1904 the average prices on the Chicago market for the different 
classes of light horses were as follows: Carriage teams, $475.00 
per pair; drivers, $150.00 per head; saddle horses, $160.00 per head. 
The price per head for carriage horses would thus be $237.50 each, 
so you see it is considerably more valuable than either of the othe 
classes. In the five years from 1899 to 1904, inclusive, carriage 
horses have increased in value much more rapidly than either of 
the classes. The increase in value per head has been $32.50 as 
against an increase of $10.00 per head in the other two classes. 

In this connection it may be of interest to the audience to refer 
briefly to some of the plans that are on foot for the production of a 
breed of carriage horses in this country from American material on 
an American foundation. The Department of Agriculture has re- 
cently inaugurated some experiments along this line in codperation 
with the Colorado Experiment Station at Fort Collins. We have 
purchased a few horses and the plan of the experiment is to develop 
a breed of horses to satisfy the demand for caimiage horses in this 
country. I have called your attention to the fact that the increase 
in value per head in five years has been three times as fast in the 
case of carriage horses—more than three times as fast than that 
of roadsters or saddle horses. It has also been greater than the 
increase in value per head of draft horses, in spite of the improve- 
ment in business conditions, the increase in value per head for draft 
horses on the Chicago market in five years being $22.00. Now that 
increase has been due to the fact that the country does not have a 
supply of carriage horses to meet the demands made on the market. 
The supply has been largely obtained in past years by sending over 
the country looking for horses that will fill this class, and the horses 
that they have generally obtained have been those that are to a 
certain extent standard-bred, that is, they are by standard sires 
(in many cases they are standard on both sides). These horses have 
been sent to the market and docked (if they were stallions they were 
usually castrated), and turned into heavy harness horses. So far 
as we have been able to find out, there has been no systematic at- 
tempt to formulate a breed by means of this material, and the market 
has been drawing this class of horse constantly from the breeding 
field with the result that as time progresses the opportunity for 
demonstrating the value of the native blood and developing a breed 
of American carriage horses is constantly slipping from us and the 
country is presented with a situation somewhat analagous to that 
when the Conestoga draft horse and the old Morgan type began to 
decline. 

The Department’s work in this respect has a wider consequence, 
perhaps, than the interests of the horse breeder alone. If a breed 
of horses can. be developed to fill this demand, it means that breeds 
of other classes of stock can likewise be developed. One of the most 
hopeful indications of the possibilities of the country in this respect 
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is the success of the American farmer in developing breeds of hogs 
that are suitable to his own conditions. You heard Mr. Lovejoy tell 
this morning how his herd was champion over all others at the Col- 
umbian Exposition. We have produced our own breeds of hogs 
in this country on the foundation of the British breeders and by 
means of our own material, and these breeds of hogs are radically 
distinct. Furthermore, the breeds of beef cattle, in one instance 
certainly, perhaps in two, have reached a standard of excellence 
that is far ahead of anything done abroad and breeders of dairy 
cattle have in some instances surpassed the best that has been 
produced in other countries. Furthermore, we have in this country 
in the American trotter, the fastest and gamest breed of light 
harness horses in the world. The farmer can profitably produce 
light horses if he will breed for the very highest type. There are 
most difficult classes to breed for, for the reason that there is much 
more to be considered. You must consider the appearance of the 
horse, his style, his action and suitability for the purpose for which 
he is bred. In addition you have to consider that point of sound- 
ness. There must be no “practical” soundness or anything of the 
kind. The light horse must be sound or he goes to into the cheap 
classes. 
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TREES AND SHRUBS FOR A SUBURBAN LAWN AND HOW 
TO MANAGE THEM. 

By JOSEPH MEEHAN, Philadelphia. 

Acting on the suggestion that great many persons are interested 
in trees and shrubs and their proper arrangement on a lawn, and 
that a few notes on the subject would certainly be interesting, it 
gave me pleasure to promise to prepare a few notes on this topic, 
to be read before you to-day. 
A very great deal of the pleasure anticipated by those who pur- 

chase a new place and have it planted will never be realized if the 
proper trees and shrubs are not selected and they are not placed 
where they should be. This is the reason for the employment of a 
competent person to plan the planting. A great many of those 
who own grounds are, doubtless, as well able to plan as those em- 
ployed, having in mind a tasteful and appropriate arrangement 
of the trees and shrubs; but to know the character of the subjects, 
whether tall growing or not, bushy or slim, of tapering or rounded 
outline, and the season of flowering, with many another point to be 
thought of, are matters only those entirely familiar with trees and 
shrubs know. It is this knowledge, combined with good taste, 
the successful landscape gardener possesses. 

As will be understood from the foregoing remarks, what trees 
and shrubs to plant depends entirely on the situation. A tree of 
rounded outline is usually quite out of place near a tall building, 
as it often is when in close proximity to a group of tall trees. Taste 
comes in here, and those who possess it can quickly tell looking 
cn a place where trees have developed which, if any, are not in their 
right positions. 

You will, therefore, see how very difficult it would be to give ad. 
vice what trees and shrubs to plant and where, unless to suit a 
particular place. Had I a place large enough and of such a char- 
acter as to permit of it, there are a number of trees I would. not 

_like to be without, of which the following are a portion: Norway 
maple, sugar maple, horse chestnut, cut-leaved birch, paper birch, 
catalpa, Japanese double flowering cherry, judas tree, blood beech, 
Kentucky coffee, Koelreuteria, larch, sweet gum, tulip tree, Magnolia 
Fraser', Magnolia tripetala, Paulownia, mountain ash, oaks, linden, 
Salisburia, deciduous cypress, Sophora japonica and American elm. 

In the above list there are those of pyramidal growth and those 
making a rounded outline, some valued for their white bark, as, 
for instance, the two birches, and others, such as the blood beech, 
sweet gum and sugar maple, for beautiful foliage at some season 
of the year, while chiefly for flowering, there are the horse chest- 
nut, catalpa, flowering cherry, Judas tree, Koelreuteria, magno- 
lias and others. * 
And among small trees I would surely want the Japanese 
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blood-leaved maple, flowering peaches, aralias, dogwoods, Magnolia 
soulangeana, double flowering crabs, rose acacia and snowdrop 
tree. No doubt there are many other lovely sorts you will think 
of not mentioned above, as 1 do, but I am only naming a few of a 
great many. 
Among weeping, or drooping trees, for which there is often a 

place for one or more, these comes to mind Japanese weeping cherry, 
Teas’s mulberry, Kilmarnock willow, weeping willow, elm and dog- 
wood. 

Before parting with the subject of trees, I would again refer to 
the difficulty of making choice of sorts, for the reasons given, but 
I may say that if limited to a single tree for shade, I would probably 
name the Norway maple; for white bark, paper birch; for flowers, 
Magnolia fraseri, and for autumn foliage, sugar maple. And among 
what I have named small trees, I would select for its flowering, 
Magnolia soulangeana. 
Coming now to shrubs, it is in place to say that suburban grounds 

can be made especially interesting by a liberal use of them. Of 
smaller growth than trees, a great variety can be used, giving, one 
after the other, flowers from early spring until frosts come. Keep- 
ing the seasons in mind, the following varieties are named, though 
not without many a pang for favorites omitted: Flowering almonds, 
azaleas, Callicarpa, sweet shrub, verbena shrub, clethra, Cornus 
alba, flowering hawthorns, Desmodium penduliflorum, deutzias, 
Exochorda grandiflora, golden bell, althaeas, hydrangea, corchorus, 
mock orange, deciduous holly, Japanese rose, Pyrus arbutifolia, 
Pyrus japonica, Japanese judas, spireas, snowberries, lilac, Vac- 
cinium corymbosum, Japanese snowball, chaste shrub, weigelas and 
purple plum. 
Among shrubs, the greater number fiower in early spring, and 

but few there are who will question the desirability of this. The 
severity of our winters makes us all long for Spring, and prepares 
us to enjoy the beauties the flowering shrubs present. There is 
the golden bell, with its buds half expanded before frosts are over, 
impatient to greet us with its wand of yellow flowers; and closely 
following it are the Japanese judas, the flowering almonds and 
troops of others impatient to glorify one’s grounds. And then the 
dear old lilac, without which no planting is complete, reminding 
everyone of us of our childhood days! No one really feels that 
Spring is here till the lilac is in bloom, and we would hasten its 
coming: 

“Reach out bronze buds to feel the sun’s soft kisses! 
Already red the currant flaunts her flowers; 

But vou, dear Lilac, are the joy one misses 
In every breath of Spring long longed for hours.” 

In the list of shrubs presented, several have been named not so 
much for their beauty of flowers as for ornamental characters in 
Autumn, chiefly in the way of bright berries or brilliant foliage, 
theugh there are some that flower nicely at that time. I have seen 
Spiraea Anthony Waterer in better display in late Autumn than 
at any other season of the year. The verbena shrub, Caryopteris, 
the clethra and the chaste shrub, Vitex, are all late flowering. The 
berry-bearing kinds are represented by the Calltcarpa, hawthorns, 
deciduous holly, Pyrus arbutifolia, Japanese rose and snowberries. 
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Were I limited to selecting a half dozen from the above list, I 
confess it would be no easy task, but it would probably be these: 
Golden bell, Japanese snowball, spiraea Van Houttei, lilac, weigelas 
and hydrangea. 

It is now time to make mention of some desirable large flowering 
evergreens, and the following sorts are hardy and beautiful: Hem- 
lock, Douglas, Norway, Oriental and Colorado blue spruces, cedar 
of Lebanon, Lawson’s cypress, concolor and Nordmann fir. And the 
following pines: Austrian, Scotch, Himalayan, red, pitch and white. 
And among those of lesser size, the various arbor-vitaes, including 
the golden and Rollinson’s, Euonymus Japonicus, holly, juniper, yew, 
retinisporas, yuccas and, of course, laurels and rhododendrons, 
Among the evergreens mentioned, there are several native kinds 

which have been very much overlooked. I am thinking particularly 
of those from Colorado, the Douglas and the Colorado blue spruce, 
the concolor fir and Pius ponderosa, all hardy and beautiful. Then 
among native pines there are none better fitted for our use than the 
red, the pitch and the white. The red, which is the Pinus resinosa, 
of the Michigan forests, resembles the Austrian in its heavy style of 
growth, but instead of the harsh needles of the Austrian it possesses 
soft ones, a most desirable feature for a lawn tree. 

Though conscious that I am taking up much of your time, I am 
tempted to go a little further and touch on a most important subject, 
the proper management of the trees and shrubs we may plant. In 
our State, especially in the vicinity of Philadelphia, as a rule, it 
makes but little difference whether we plant in spring or autumn. 
There are a few subjects we know it is useless to plant in autumn, 
magnolias and tulip poplar, for example, and there are other things. 
But whether spring or autumn, do it early. Proceed with spring 
planting as soon as the frost is out of the ground and the soil dry 
enough to work nicely. Start with deciduous ones and finish with 
evergreens. With the closing of the month of September, start 
again. The order of planting may be reversed, setting evergreens 
first and ending with deciduous sorts. There is great gain in this 
carly autumn planting. The soil is warm and usually moist, and the 
combination of heat and moisture entices out fresh fibres, and when 
winter comes the trees and shrubs are well established, and none 
are lost. This is no theory but facts, which have been demonstrated 
many times. 

Referring to the soil being warm and moist in autumn, should it 
not be moist, after filling in about half the soil about a freshly 
planted tree and ramming it hard, pour a quantity of water, filling 
in the remainder of the soil when the water has thoroughly soaked 
away. As arule, in autumn planting, a watering as above advised 
is good practice. 

On the subject of pruning, a good deal could be said, as it seems 
te be but little understood. When setting a tree or shrub it 
is necessary to prune should there be a particular loss of roots, 
which there is usually. The cutting away of some of the top equali- 
zes the loss of roots, enabling the latter to sustain the remainder 
of the branches. It does not matter what part of the top is cut 
away, so there is a lessening of the whole. It may be a thinning 
out of branches only, or a shortening in of some, or a cutting away 
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entirely of some of the lower ones, but in whatever shape the 
pruning is done, keep steadily in view the forming of a shapely 
tree or bush. Cut away any bruised roots, leaving a clean, smooth 
surface, as at these extremities the new fibers come. Summer is by 
far the best time to prune trees, yet winter is nearly always se- 
lected for the work. If we pinch out the top of a growing shoot 
the side buds burst into growth at once, giving two, three or four 
shoots in the place of the one, and in-this way bushiness is had in 
a very short time. But when the shoot is dormant, as it is in winter, 
a cutting away of its top is an invitation to do it to make another 
leader, stronger than ever. Many an overgrown tree, now an eye- 
sore to its owner, would have been a source of pleasure to him had 
summer pruning been followed instead of that of winter. The same 
rule applies to shrubs that has been suggested for trees, but it must 
not be forgotten that nearly all shrubs flower from shoots of the 
previous season’s growth, hence care to preserve a sufficient number 
of them must be exercised. 

I must surely bring these notes to an end, as I spoke of doing a 
while ago; but before doing so would like to speak of the pleasure 
to be derived from a lawn or garden, no matter how small it be. I 
think those brought up among trees and flowers are better than 
those without them, and keep up remembrances of their old homes, 
to their betterment. Those of us whose shadows are now falling 
towards the east, and who had such surroundings, can look back 
with a good deal of pleasure to the happiness born of our associa: 
tions with trees and flowers, and can thus join with the poet, who 
Says: 

“Thus memory draws from delight, ere it dies, 
An essence that breathes of it many a year; 

Thus bright to my soul, as ’twas then to my eyes, 
Is that bower on the banks of the calm Bendemeer.”’ 

ORNAMENTAL FOLIAGE PLANTS. 

By JOHN THATCHER, Gardener to Edw. Le Boutillier, Esq 

Under this heading we have one of the most beautiful and varied 
class of plants cultivated under glass, which I am pleased to say 
are becoming more popular in this country. Let us hope the day is 
not far distant when every private establishment in the United 
States will have a stove or foliage plant house. One might ask 
what is more handsome than a weli-grown Croton, Maranta or Dra- 
ceana? And also to what advantage they can be used in the sum 
mer-time, when garden parties, receptions, etc., are held, at which 
the gardener does the decorating. They can be placed in shady 
places on the lawn and porches, also used in the mansion for the 
afternoon and evening, and they will not be in the least injured. I 
have heard many exclamations of surprise from ladies on seeing 
the plants thus used and remarking how much more beautiful they 
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were than the common palms. During the winter-time anyone 
having any liking at all for plants can spend hours in a house of well- 
grown foliage plants. 

The cultivation of this class of plants is very easy, providing one 
has a good house to grow them in. We have found that a good 
rest, say from about the middle of December to the middle of Feb- 
ruary, is very beneficial. During those two months we rarely have 
the temperature over 55 degrees during the night, the plants are 
kept on the dry side, and it is very rarely that they even look worse 
after their rest. From that time on we advance the temperature a 
few degrees each week so that by the middle of March we try to not 
let it fall under 70 degrees. Air should be given during all favor 
able weather. A small crack each day during the winter will do a 
great amount of good in sweetening up the atmosphere if only ad- 
mitted for 10 minutes. As the days get warmer more air will have 
to be given, but always from the top. We never use the side venti- 
lators as if used they dry up all the moisture. I myself am a great 
one for getting air on early in the morning and closing up again 
very early in the afternoon. I will say here that the best plant 
man I was ever under would have full air on the stove plants by 
8.30 A. M. during the summer months and would always have it 
closed up again by 1 P. M. and the syringe going freely, and I can 
say we were never far from the blue ribbon at the exhibitions on 
that class of plants. Shading is a very important feature in the 
welfare of these plants. Some varieties, such as Crotons or Dra- 
caena’s, will be benefited by a good amount of sun, then take the 
Maranta and Alocasia, if given sun all the color will go. We always 
try to get all plants that like the most sun on the sunniest side of 
the house, and all that do not like much sun on in the shadiest spot. 
For shading we use white lead and coal oil and we only have to put 
it on once during the season. But the ideal shading is some kind of 
canvas on rollers that can be pulled up and down with ropes and 
then it will only have to be used on sunny days. We commence shad. 
ing about the 1st of March. 

About the 1st of March is also a good time to commence potting. 
All plants should be examined. Some will not require repotting. 
But I have found it a good plan to look to the drainage, as imper- 
fect drainage is one of the most serious things in the cultivation. 
Those that do not require repotting should have some of the old 
soil taken off the top and a good top dressing given with good rich 
soil. Others perhaps will want most of the old soil shaken off 
and then putting back in the same pots, which should be quite clean 
and well drained. Propagating is much the same as for all other 
plants, but to secure good plants of some varieties they should be 
mossed and after well rooted, taken off the old plant, but they wil! 
then want to be kept very close for a few weeks. Other varieties 
with creeping rhisomes, such as Maranta’s, will have to be divided 
to increase their numbers. 

Soil—I must say that many are not quite as particular as they 
should be. We use the old rotten sod, leaf mold, rotten rock sand, 
good dry cow manure and a small quantity of charcoal. For nearly 
all varieties, except for Maranta’s, we add quite a portion of sphag- 
num moss. Peat we use very little of as I consider good leaf mold far 
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superior. I can say that some of the best Dracaena’s I ever grew 
were grown in nothing but sphagnum moss and fed with Clays fer- 
tilizer, which I like best of all, as it has given me more satisfaction 
than any other. 

I will now give a list of 25 varieties of plants that we have in 
our collection. I will not mention any ferns or palms, which would 
make this paper too long, but which might be taken up at some 
future date. 

Araucaria, robusta compacta. 
Aglaonema, costata and pictum. 
Alocasias, Sanderiana noblis, watsonti, metallica and macrorhiza 

variegata. 
Ananassa, variegata. 
Anthurium, veitchti, waroqueanum and chrystallinum, costus 

igneus. 
Aralia, veitchti gracillima. 
Camphylobotoys, variegatus. 
Crotons, chelsonti, johannis, superbus, Prince of Wales, Mrs. 

Dorman, Queen Victoria, andreanum, rothchild, charmel. 
Curmera, wallisii. 
Cyanophyllum, magnificum. 
Dichorisandra, musaica. 
Dieffenbachia, bauser, baraquiniana magnifieum and memore. 
Dracaenas, amabili, Chas. Dissel, hybr rida, rothiana, schultzie, 

godseffiana goldieana, doucetti, lindeni, sanderiana, robinsoniana, 
salmoneana. 

Heliconica, aurea striata and rubricaulis. 
Maranta, makoyana, virginalis, wallisti and lindeni rosea lineata, 

exeimia and fasciata. 
Panase, victoria and balfourii. 
Pandanus, veitchti and baptistii. 
Phyllanthus, rosea pictus. 
Phyllot, aenium, lindeni. 
Sanchezia, noblis variegata. 
Phrynium, variegatum. 
EKranthemum, pulchellum. 

THE RELATION OF PURE SCIENCE TO HORTICULTURE. 

By DR. IDA A. KELLER, Professor of Biology of Pennsylvania Horticultural Society. 

A gardener may graft successfully without any scientific knowl- 
edge of the cambium zone, nor is it necessary that he should have 
studied the details of the process involved. All that he needs is 
the knife and the experience of previous graftings. A grower of 
flowers may produce the most remarkable hybrids without being 
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familiar with the microscopic appearance of the pollen grain or the 
minute structure of the ovule. On the other hand, a scientist may 
be able to explain, with much learning, the phenomena of plant life 
without being a successful gardener. I once knew an individual 
who had studied under the greatest authorities on plant physiology, 
and could draw mysterious curves and zizzag lines representing con- 
ditions most favorable to plant growth, but who found the greatest 
difficulty in making his plants put forth a respectable show of 
bloom. He wrestled with a little crop of ordinary window plants 
for years. He did succeed finally. To accomplish this he went on 
a trip to Europe, and when he was safely 3,000 miles away, his gera- 
niums did wonders. Later, he attributed the result to the after- 
effects of his scientific ene an explanation with which he 
was much pleased. 
We may as well agree in the beginning, that much of the theo- 

retical side of botany is not available for practical purposes. At 
the same time we must not lose sight of the fact, that much of what 
was at one time purely theoretical has become available for use in 
the last decades. Nor can one fail to be impressed with the fact 
that at present many of the problems of the scientists and the prac: 
tical workers are identical. This is evident from the comparisons 
of purely scientific reports with those of Agricultural Experiment 
Stations. As an example, I need only mention what is being done 
and contemplated in regard to the soil conditions of the arid west. 
Recognizing the importance of scientific knowledge in this direction, 
only last year the Carnegie Institution in Washington appropriated 
$8,000 for the establishment of a Desert Botanical Laboratory for 
the purpose of studying the relation of plant life to dry climates 
and soils of unusual composition. That the experts in the employ 
of the U. 8S. government are convinced of practical gain from this 
kind of work is shown by the fact, that Congress has appropriated 
$16,000,000 for the purpose of reclaiming a part of the 470,000,000 
acres of unproductive land of our vast west. Thus it is frequently 
demonstrated that science and the practical affairs of life are be- 
coming more and more closely united. 
Botany is the study of the plant in all its aspects. Horticulture 

with agriculture, forestry, etc., is simply a part of applied botany. 
Although in reality one, the history of botany and the history of 
horticulture are two entirely different matters. 

The origin of horticulture is lost in the myths of antiquity. Myth- 
ology abounds in stories of the transformation of youths into such 
flowers as the Crocus, the Narcissus, and the Almond. We have 
heard how each tear which Venus shed for the dying Adonis was 
turned into a Wind-flower; and how each drop of blood from the 
wounded youth was turned into a Rose; and how the unfortunate 
Daphne herself was transformed into the Laurel. 

Passing from the dim shadows of the remote past into more recent 
times we find mention of the Hanging Gardens of Semiramis as 
one of the seven wonders of the world. It would be interesting to 
know what marvels the gardener accomplished 600 years or more 
before the Christian era which would rank in importance with the 
Colossus of Rhodes or the Pyramids of Egypt. According to good 
authorities, a fair idea of these gardens may be obtained by a spot 
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which any tourist may visit in Italy. Whoever travels as far as 
the Lago Maggiore may take a boat from Pallanza to the little rocky 
island called Isola Bella. in the 17th century this formerly arid 
spot was covered with fertile earth and arranged into ten terraces, 
in all about 100 feet high. It is well named the beautiful island, 
and in it flourish the orange, the cedar, the magnolia, the cork oak, 
and many other sub-tropical trees. Thus we may~behold what in- 
spired awe and wonder in the days of Croesus, the wealthy, and 
Solon, the wise. 

The gardens of the Romans were famous and the Romans used 
flowers very largely for their festivals from times immemorial. 
From the Greeks they had learned to make wreaths. We read of 
wreaths of Narcissis, Asphodel, and Cypress for the dead; of wreaths 
of Laurel for poets and conquerors. We know that leaves and 
flowers were scattered, a custom introduced from the Orient. Pic- 
tures representing Roman banquets indicate that flowers were 
scattered in great profusion over the tables of banqueting halls. 
Vast fortunes, sometimes a whole ton of gold, were expended for 
the flowers for a single feast. Thus it became necessary to raise 
plants for this very purpose. Roses and wall-flowers were especial 
favorites, the latter being the violets of the Roman poets, Ovid 
and Virgil. This custom of table decoration was revived in Vienna 
in the 16th century and is off and on in vogue with us at the present 
day. 

The Romans prized their trees very highly. A property owner 
sometimes was willing enough to part with his house but not his 
tiees, while the would-be purchaser simply coveted the trees and 
would not have the villa, if these were not to be included. Would 
that we had some of the spirit of these tree-loving Romans in Phila- 
delphia which would prompt the purchase of a property for the 
sake of a slender Bald Cypress or a majestic Elm! As it is, our 
favorite trees are doomed and in their places we may have arcades 
and sky-scrapers. 

In tracing the history of the science of botany, we may go back to 
the time when the Romans cultivated their roses and wall-flowers 
and enjoyed the beauty and perfume of these. In the 4th century 
before the Christian era, there lived a great philosopher in Greece, 
Aristotle by name. Before his time plants had been regarded 
simply from the standpoint of utility, especially with reference to 
their healing properties. This knowledge was mixed up with a 
great amount of focus pocus. For example, the efficacy of a plant 
was supposed to be in large measure dependent upon the manner of 
collecting. In some cases the gatherers were directed to be an- 
nointed with oil, or they must be turned away from the wind. Su- 
perstitions of this kind were prevalent during the Middle Ages, 
and, indeed, some of them are still alive with us to-day. It was 
said that fern-seed was a remedy against witchery and brought good 
luck, but only if gathered on St. John’s night, and between the hours 
of 11 P. M. and midnight. Cichory would make one invulnerable, 
if collected on the 25th of July; and ground ivy, if found the last day 
in April, would enable one to see the witches dance on brooms. 

Aristotle contemplated the plant as an object of study, aside from 
any real or supposed use. He determined how the plant differed 
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from the animal, he considered the life processes of the plant and 
thus dealt with the problems of the modern scientist; in other 
words, he concerned himself with pure science. The spirit of inves- 
tigation thus begun was continued for awhile by a favorite pupil. 
After the death of the latter, the so-called herbalists contented 
themselves with the search for plants usetul as drugs. They did not 
even attempt to find new plants and new drugs, but their great aim 
was to find those mentioned in the works of the older writers, chiefly 
those of the great physician, Dioscorides, whose book on drugs was 
used as an authority from his time, the 2nd century of our era 
until the Middle Ages. 

Meanwhile horticulture was progressing along practical lines. 
Roses, peonies, lilies and rosemary were cultivated. We hear of the 
first winter garden in the 12th century. The famous Albertus Mag- 
nus, a magician of great renown, showed to William, King of Hol- 
land, a room full of blooming plants in the middle of winter. This 
was considered on a par with his supposed ability of making gold 
and the construction of an automatic talking machine, which was 
supposed to be endowed with the Elixir of Life. To accomplish 
all these wonders the famous necromancer was accused of having 
practiced the Black Art and narrowly escaped serious consequences. 
What would the Dutch King have thought of even the most modest 
exhibits of a modern horticultural society or the hothouse dainties 
of apricots, crab apples, strawberries, grapes, pears, cucumbers, 
asparagus and mushrooms, such as they are to be seen on Chestnut 
Street every day of this cold and severe winter? Botany and horti- 
culture certainly continued along different lines. Botany consisted 
merely in the naming of plants, and even when the great discoveries 
came to pass the herbalists continued to devote their energies to 
the finding of the plants of Dioscorides for which they looked indus- 
triously in the countries of the New World. 
From the time when the Arabians overran Europe in the 7th cen- 

tury until modern times, some of the most important gardens were 
within the walls of Benedictine monasteries. Here were to be found 
beds of vegetables, such as radishes, cabbage, cucumbers, lettuce, 
beans and leaks; other beds consisting of medicinal herbs, with the 
healing qualities of which the monks were well acquainted; other 
beds consisting of plants used as spices in cooking, but most of 
which would be offensive to modern palates. Numerous varieties 
of apples and pears were raised on espaliers, the monks making a 
great specialty of the fine quality of fruit. Gardens such as those 
of the 14th century are still in existence. If one visits Florence for 
ever so short a time he should not miss a trip to Certosa, a famous 
monastery dating from 1341. Here are to be seen regular beds of 
roses and all kinds of old-fashioned flowers, kitchen herbs and medi- 
cinal plants. In early summer there is an overwhelming scent of 
lavender. On the walls are trained fruit trees and the monks, in 
their picturesque garbs, glide as silently through the paths as they 
did centuries ago. 

All plants were cultivated at first primarily for their utility, and 
it is probable that the rose itself first forced its way into horticul- 
ture by a false pretence of some medicinal virtue: The flowers 
which people used for bouquets were gathered from the fields. 
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Gradually, however, things changed and we find poppies, gladiolus, 
wall-flowers and all those old-fashioned flowers whose very men- 
tion brings with it the scent of rosemary and thyme, flourishing in 
the gardens of Europe. 
From the Orient came the oleander, the holyhock and the peach. 

Roses were cultivated in the double state, probably at first by the 
Romans. They were familiar with the process of dusting, while the 
process of fertilization which was involved was not explained until 
comparatively recent times. The problem of hybridization is per- 
haps the most important in the field of horticulture. By its means 
varieties are brought into existence and improved. The object of 
the gardener is to improve vegetables and fruits, and to make 
flowers more attractive. All of the valuable forms of asters, chrys- 
anthemums, camelias, peonies, carnations, pansies, roses, tulips and 
primulas are hybrids. At first, the method of obtaining these was 
a deep secret, and the principle which is involved was not understood 
until after the researches of Conrad Sprengel. His book, whick 
dates back to the 18th century, is entitled “The Discovered Secret 
of Nature in the Structure and Fertilization of Flowers.” This, 
with the later scientific contributions of Darwin and others, has 
shed the necessary light upon this subject, and the modern gardener 
now experiments upon a scientific basis with closely allied species. 
The number of hybrids annually produced is simply enormous. It 
has been estimated that at present there are about 7,000 different 
hybrids of roses alone, with an annual production of a number at 
times surpassing 100. 

In the 16th century the lilac, the horse-chestnut and tulips were 
the most important plants introduced into Europe. They reached 
Vienna and came by way of Constantinople. So far as the tulip is 
concerned, its introduction into horticulture is due to two famous 
botanists. Conrad Gesner received the bulbs from Constantinople 
and cultivated the plant at Augsburg. In his honor the tulip has 
received the name Tulipa Gesneriana. Through the court-botanist 
of Vienna, Clusius, the plant was introduced into England. The 
tulip craze soon after broke out in Holland, when one variety was 
sold for sums equal to those paid for the rarest orchids at the 
present day. 

Other fads and fashions appeared. ‘The primrose culture which 
resulted from the production of a hybrid occurring in nature in the 
Alps, known as Primula pubescens, produced another but a milder 
form of horticultural mania. Gradually many plants were intro- 
duced from America into European catalogues, e. g., Phlox pani- 
culata, Monarda fistulosa, Pentstemon, Rudbeckia and Zinnia, some 
of which are better known to the botanists of this country than to 
its gardeners. On traveling through Europe it is interesting to 
note how some of our common wild flowers are highly prized in the 
gardens on the other side of the Atlantic, while with us they are 
not deemed worthy of admittance into a well organized bed of 
flowers. Our common butterfly-weed figured prominently at a floral 
exhibition which I visited in London some years ago. Another of 
our milkweeds, our astors and goldenrods were very decorative in 
a German garden. At the Paris Exposition I saw large beds of our 
American mountain laurel, which grows in such wild luxurience in 
the sandy regions of New Jersey. The flowers may be had in June 
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from colored women on Market Street, but, so far as I know, the 
plants have no commercial value to the horticulturist. 

One is continually impressed with the fact that our American 
ideals, so far as gardening is concerned, differ widely from those 
prevailing in Europe. This is shown even in the plants which are 
favorites in the household. Some ten years ago the pet flower 
seemed to be the Clyclamen, which during the past few years has 

been gaining in popularity in this country. At the time of my visit 
I rarely entered a house in certain parts of Germany where one or 
more of these plants did not decorate the window-sills. I always 
recall with pleasure a singularly fine display in a mansion on the 
Rhine whose broad windows were completely filled with these plants. 
It would have been difficult to tell which was whiter, the Cyclamen 
blooms or the snow outside; the window formed a beautiful frame 
for the river and the mountains beyond. 

A great difference also exists between the aims of the fruit grower 
in Europe and America. With us fruit is more or less for the rich 
and poor alike. The vast quantities of apples, pears and peaches 
in our markets in late summer show a truly democratic spirit, while 
in Northern Europe fruit is decidedly a luxury. What there is, is 
usually of a superior quality. Pears, apples and peaches are raised 
on lattices, a method practiced by Benedictine monks centuries ago. 
Some gardeners make a specialty of raising dwarf trees which are 
made to bear fine fruits. In this manner there is a decided improve- 
ment in quality, but one misses the quantity. The sight of heavily 
laden fruit stands is one of the things a traveler enjoys on return- 
ing home from Europe. 

Towards the middle of the 18th century the Chinese Aster was 
introduced into Europe by a Jesuit missionary. At that time the 
rays were in 2-4 rows. This plant has shown what the gardener 
can do in the way of dwarfing and increasing the size of the flower. 
As in all other progressive fields of enterprise, there are constantly 
new problems to be solved. Exhibitions of horticultural societies 
are practical demonstrations of the solution of these. The gar- 
dener deliberately plans changes in regard to the color of the bloom, 
form, durability, increase in size of flower and decrease in size of 
plant; he changes the time of flowering to a particular season, and 
he creates new varieties. While we may say that horticulture, at 
the beginning of the 19th century, concerned itself with the culti- 
vation of a few vegetables and comparatively few flowers and fruits, 
with a hothouse here and there, we must add that it has now be- 
come one of the most progressive and greatest commercial occupa- 
tions of our country. Indeed if we were to enumerate the world’s 
wonders of to-day, we would not regard the evolution of such forms 
as the American Beauty from its primitive ancestor, a wild rose, as 
the least of these. 

While the monks were tending their flowers, when they were not 
counting their beads, expeditions were sent ‘out and new plants 
forced themselves upon the attention of the explorers. Important 
events took place which had an influence upon the development of 
the science of botany. Botanical gardens were established, at first, 
to be sure, for very different purposes from those of to-day. The 
chief consideration, at first, was the cultivation of useful drugs, 
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and the garden of plants in Paris was primarily intended to furnish 
new designs for court robes. 

One of the most important events, so far as pure science is con- 
cerned, was the invention of the microscope in 1590 by a Dutchman 
by the-name of Zacharias Hansen. Very soon after came the dis- 
covery of a fact which is of fundamental importance. Robert Hooke, 
an Englishman, on examining a piece of charcoal under a micro- 
scope, found that it was very much like a honey-comb in structure. He 
says in his quaint language: “If a better microscope be made use of, 
there will be an infinite company of exceedingly small, and very 
regular pores, so thick and so orderly set, and so close to one 
another, that they leave very little room or space between them to 
be filled with a solid body, for the apparent interstitia or separat- 
ing sides of these pores seem so thin in some places, that the tex- 
ture of a honey-comb cannot be more porous.” To these pores he 
gave the name of cells, and thus the cellular nature of the plant 
organism was recognized. This fact lies at the bottom of our knowl- 
edge of the structure of plants. 

It was known from a very early time that the stem of a tree is 
not homogeneous throughout, but that it consists of different layers, 
such as the rind, wood and bark. With the invention of the micro- 
scope these parts came to be scrutinized more closely. At first, 
it was the dead framework which, because more conspicuous, was 
considered the most important. It was the walls to which Hooke 
referred when he used the term cell. It is only within recent times 
that the real living portion within the cell, which accomplishes all 
the wonders of the vegetable world, received due attention. Itisa 
most delicate film lining the inside of the wall. It may be compared 
to a snail, while the wall itself is simply the dead shell. It took 
many years of laborious research to ascertain that the vital part 
of every cell is the slimy mass which escaped detection for centu- 
ries after the cellular nature of the plant had been recognized. The 
many and still continuing observations im this direction show that 
there is a marvelous degree of complexity in this living substance, 
termed protoplasm. The highest powers of the microscope have 
shown that in itself it is an intricate network, with parts within 
parts. Indeed the mechanism of a watch is crude compared with 
the intricacies of living protoplasm; besides the latter is automatic 
from the time it enters into existence. It requires no winding 
of the spring; until its death it receives its chief impetus from 
within, living in harmony with the surrounding cells, helping and 
being helped. Its activity finds expression in the opening leaf- 
bud, in the evolution of the floral parts, in the climbing tendril, in 
the downward path of elaborated food, in the upward path of the 
crude sap, in the search for moisture by the root, in the movements 
of the sensitive plant, in the ripening of the fruit, in fact, all those 
phenomena which make plant life so remarkable. 

It is a well-known fact that the vegetable world is dependent upon _ 
certain external conditions, and the success of the gardener depends 
largely upon his ability to regulate these conditions. It is a point 
where the horticulturist and the scientist meet on common ground. 
The scientist concerns himself with all the phenomena of the plant 
organism, irrespective of practical applicability, and his problem 
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is to find the causes and conditions necessary in each particular case. 
He weighs the amount of water given off under certain conditions, 
he determines the method by which the various mineral constituents 
are absorbed, he follows the path of these from root through stem 
and leaves. He pursues the various changes which substances un- 
dergo as they travel from cell to cell. He finds e. g. that starch is 
first formed in the green part of the leaf with the aid of sunlight 
and that this may be changed into sugar as it travels to another 
part of the plant. He finds that the starch may again be formed 
and placed in an underground storehouse for the following year. 
Thus he knows that the starch which is present in enormous quan- 
tities in the potato was first manufactured in the leaves, changed 
mto sugar-like substances for transportation, and reconverted into 
starch in the underground tuber. 

The scientist determines the conditions most favorable for the 
activity of the leaf-green. He analyzes the sunlight and finds by 
experiment which parts of this, the red, blue, violet, or yellow rays, 
are most conducive to the proper exercise of this function. He 
investigates the process of breathing by which the plant accumulates 
the energy which it needs for its important work. Finally he 
represents all the results he obtains by zizzag lines and curious 
curves, much to his own edification, but to the distress of the un- 
initiated. 

It has been found that the blackberry begins its starch-making 
activity at 386 degrees F., this is called the minimum or least 
temperature for this process in the case of this plant; this activity 
ceases at 115 degrees F., which is therefore the maximum or 
highest temperature; and at 77 degrees F., the starch making 
activity is strained to the utmost. This then is for this particular 
function, the optimum or best temperature, while of scientific im- 
portance such exact data are of no practical interest. The gardener 
approaches the optimum conditions of light, heat and moisture in 
the greenhouse where he regulates temperature, transpiration and 
light. Much of his knowledge comes from haphazard experiment, 
as does indeed most of the valuable horticultural knowledge of the 
present day. But all the world’s great industries have had similar 
beginnings, and men have found that systematic progress is only 
possible if there is a scientific basis. Thus the manufacture of 
dyes, glass, pottery, soaps, pigments, was practiced from times im 
memorial, but what is all the knowledge of the ancients compared 
to the progress made in chemical manufacture in a single year of 
our present era? 

The phase of horticulture which is established on a purely scien- 
tific basis is the study of soil constituents. It seems incredible that 
our grandfathers knew nothing about this important matter. In 
fact, the chances are, if they troubled themselves to think about it, 
that they believed the plant to be endowed with a peculiar living or 
vital force by means of which it might create the various plant pro. 
ducts out of nothing at all. In the 17th century another gold-maker, 
Van Helmont, had proved to his satisfaction and to the satisfac 
tion of succeeding generations that all that a willow required was 
water. He proved this by experiment. He planted a willow which 
weighed 5 Ibs. in a yessel with dried earth which weighed 200 ths. 
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He gave his plant nothing but distilled water. In five years the 
plant had gained 164 Ibs. weight, and the earth had only lost two 
ounces. He declared, therefore, that all the plant required was 
water. He did not know that the atmosphere furnishes a very im: 
portant food in its carbonic acid gas with which the plant manu 
factures starch and sugar-like substances. 

Besides starch and sugar the plant manufactures many compounds 
containing nitrogen. We all know that the air is in reality a sea of 
gas, mostly nitrogen. Early in the last century it was proved that 
plants could not make use of this element directly from the atmos- 
phere, but that it had first to be elaborated into some digestible 
compound. For many years it was generally accepted as a fact that 
plants derive all their nitrogen from the soil and that in no way 
can the nitrogen of the air be utilized. About fifteen years ago it 
was shown that some members of the vetch family are exceptions 
to this rule. In the light of pure science this was at the time re- 
garded as a discovery of remarkable interest. Later on it was 
found that this knowledge might be turned to practical account. A 
few years ago Dr. Wiley, Chief of the Department of Agriculture 
of the U.S. government, gave a detailed account of the manner in 
which this peculiar faculty of members of the vetch family is util- 
ized. It seems that great practical results have already been 
achieved. 

The most important work which has been done in the field for 
pure science for the practical worker, is in connection with the study 
of soil constituents. This was initiated in 1840 by a German chemist, 
Liebig, who is often called the “Father of Agricultural Chemistry.” 
The clue to this work seems self-evident to-day, but was much ridi- 
culed by many of this great man’s contemporaries, scientists as well 
as farmers. Liebig argued that whatever is found in the ashes of 
a plant after burning must have been originally obtained from the 
soil; and further, that, whatever is found was probably introduced 
for some purpose. The antagonism which this common-sense state- 
ment created is surprising; there were factions for and against 
Liebig. Indeed there was considerable calling of names, to which 
many pamphlets, appearing at that time, attest. All this petty 
warfare is now forgotten, but the work of this great genius was 
built upon broad and solid foundations. As a result we may say 
that all plants require K, Ca, Mg, P, 8, and Fe, and upon this the 
further knowledge which has since been accumulating rests the 
great science of agricultural chemistry. 

The practical application of scientific truths is rarely evident at 
the time of the discovery, and it is for this reason that scientists do 
not always receive due recognition for their labors. In fact, the 
name of the pioneer is sometimes forgotten by the time his work is 
bearing fruit. Many new facts have been discovered in this field, 
some of them being at present simply of scientific interest. JI might 
mention that it has been found that some of the elements which are 
considered essential may be replaced by similar elements. It has 
been found that the element of potassium may be replaced by the 
rare elements Caesium and Rubidium. Who can tell whether a dis- 
covery of this kind will ever assume a practical aspect? 

Enough has been said to indicate that pure science and horticul- 
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ture had their origin apart, and that they have at present many 
points of contact. We know that most of the valuable horticultural 
knowledge of the present has been obtained independent of scien- 
tific research. We know, too, that the labor of the scientific labora- 
tory is bearing fruit, and we cannot help but think that much more 
of the knowledge now designated as pure science will become avail- 
able for practical purposes as the years go by. The antagonism 
between pure science and practice is a thing of the past, and the 
scientist and the horticulturist have established friendly relations. 
With the scientist it was for a long time “Science for Science Sake,” 
but he, too, has learned his lesson and he now acknowledges the full 
importance of the practical side of life. This is shown by the fact 
that one of the greatest workers in the field of pure science has 
said, “Knowledge alone is not power, but that knowledge should be 
applied to the practical affairs of life. Only in this sense is knowl- 
edge power.” 

_ QUESTION. 

By GEO. ABBOTT. 

“WHICH IS THE BEST WAY TO DELIVER MILK IN CITIES?” 

In answer to the question “Which is the best way to deliver milk 
in cities,’ we answer, by the bottle system, for the following reasons: 
The hard, impenetrable surface and texture of the glass resist any 
saturation by the milk; also, the rounded angles of the bottle afford 
no lodgment for it, and upon these accounts perfect cleansing of 
the bottle is not only practicable, but easy of accomplishment. The 
milk bottle is the same to the day of its destruction—always impene. 
trable, always bright, clean and attractive. The milk can, with use, 
lose its coating of tin, and becomes irregular and dented in outline. 
With the abrasion of the tin, the porous iron takes up the milk, and 
the indentations form internal recesses and angles, difficult if not 
impossible to clean. To test the relative merit of glass and tin in 
these respects, thoroughly wash and scald a milk can and a milk 
bottle, close each and set them away for a day; then remove the 
covers and apply the nose to the freshly opened vessels. 

Milk bottles are so thoroughly annealed that in scalding they 
may be subjected to any heat, even that of live steam, without 
breaking. 

The clean paper caps, with which milk bottles are closed, are used 
but once, while the lids used upon the small delivery cans are par- 
ticularly difficult to cleanse, 

But it is in the delivery of the milk that the bottle system has pre- 
eminently the advantage. A few moments of reflection is sufficient 
to impress the mind with the endless variety of impurities and dis- 
ease germs which are wafted about by the breezes in a great city. 

41 
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In the service of milk by bucket, the milk can and milk bucket are 
of necessity opened every few moments to this contamination. In 
wet weather the conditions are nearly as unsatisfactory, for the milk 
is continually exposed to the dripping from the habiliments and 
hands of the deliveryman. The service of milk in bottles wholly 
overcomes these most serious defects. 

Again, in the house of the consumer the milk bottle is most ser 
viceable. There is no hurrying around for a clean vessel when the 
milkman rings at the door. The milk has no exposure to the atmos: 
phere of the kitchen or cellar. In the refrigerator the odors of 
other foods are not imparted to the milk. As the milk is served in 
pints or quarts, only so much of the daily output as may be needed 
from time to time is required to be opened. This is a most im 
portant advantage in the case of infant’s milk. With the bottle 
system the consumer may readily note the quality and cleanliness 
of the milk. The cream, too, is equally distributed to customers; 
also, if desired, the cream may be removed for immediate use, upon 
the delivery of the milk. 
From a trade standpoint also there are advantages in the use of 

the bottle system. The measurement of the milk is uniform. It is 
casy to take reckoning of the amount that goes out on the wagons, 
and the quantity returned. The deliveryman can put out double 
the quantity of milk in a given time by the use of bottles than can 

_ be served from the bucket. 
A theory has been advanced of late that milk bottles may convey 

disease from house to house. We believe this has occasioned. ground- 
less fears. We have never seen proof of contagion being thus 
spread, and we never expect to, for the following reasons: First, 
how rare must be the instances in which the milk bottle is taken 
into the sick room; everyone knows that milk must be kept where 
it will be cool as possible; secondly, the surface of the bottle is 
so hard, and so great its freedom from points of lodgment, that any 
germs which may have rested in the milk-coated bottle would surely 
be removed during the washing, the rinsing, and the scalding in- 
cident to the cleansing thereof. 

Such are the manifest advantages attending the delivery of milk 
in bottles that we anticipate the day is not far distant when any 
other system of delivery will have passed into history. 

QUESTION. Ba 

By JOHN C. LEWIS, City Forester and Landscape Gardener. 

“WHAT ARE THE FOUR BEST VARIETIES OF SHADE TREES FOR CITY 

PLANTING, AND WHY ARE THEY-THE BEST?” 

Presuming the inference of the question to be the four best va 
rieties of trees for planting on city streets, will name the following. 
which in my opinion, and according to my experience, are the best: 

Sugar Maple—Acer Saccharinum. 
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Plane—Platinus Orientalis. 
Tulip Poplar—Siriodendron Tulipifera. 
Elm—Ulmus Campestris. 
These are all so well known that any comment on them seems 

unnecessary; however, for the benefit of those who may be un- 
acquainted with them, will say that these varieties have the follow- 
ing good qualities: They are rapid growers, require very little prun- 
ing after establishment, grow symmetrically erect, afford abundant 
shade, are less liable to damage by storms than many other varie- 
ties, their foliage is varied and beautiful, and are less liable to the 
attack of insect enemies than many other species of trees. The last 
named, however, in fact the entire family of elms, is an exception 
to this; they are not so free from insect attacks, but being such a 
grand and noble tree, and the distinct type of foliage being different 
from any other, and peculiarly its own, repays any and all the extra 
attention that be necessary to combat and exterminate its enemies. 

I regret to say, however, that several aboriculturists have given up 
planting the elm on account of insect attacks. In my opinion this is 
a wrong idea, for if all tree lovers were to give up the culture of 
the elm, the species would become extinct. Such an event would be 
a calamity. I for one, a member of Dame Nature’s highest order, will 
never submit to members of her lowest order, but will continue to 
grow and plant elms, and fight for their supremacy over their 
enemies. 
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SOIL CULTIVATION. 

By WM. DOELIN, Mercer, Pa. 

There is no industry known to the human race so necessary as 
that of the cultivation of the soil; none so varied in its character and 
none more widely diffused over the surface of the earth. But his- 
tory does not give us much knowledge of the methods practiced, 
nor the implements used in ancient times, in the prosecution of the 
work. Most of this being traditional, it has long since passed into 
oblivion; but the Scriptures place the date of its commencement at 
the Gate of Paradise, when Adam and Eve went forth, and a flam- 
ing sword was placed to guard forever that happy abode from human 
entrance, and even within the Paradise of Pleasure, perhaps beneatb 
the shadow of the Tree of Life, breathing the perfumes of the bloom. 
ing plants, with sinless hands, they toiled to dress and keep the gar- 
den of delights. F 

Doubtless the first implements used in the cultivation of the 
soil were very rude, and that hand work was the only method. The 
Egyptians seem to be the first people who practiced agriculture on 
an extensive scale and furnished agricultural products to other 
nations, and were the foremost nation in the world at that time in 
this industry as well as every art and science. It was there that 
the famine stricken Israelites went for corn in the days of the Patri- 
arch Jacob, when they were but a tribe of shepherds dwelling in the 
land of Canaan, and unskilled in agriculture. Having put in a long 
term of bondage in the land of Egypt, during which time they were 
taught all the best methods of agriculture, they afterwards returned 
to the Promised Land and made the wealth and glory of the reign of 
Solomon, when their houses were lined with gold, and silver was as 
plentiful as the stones of the fields. This prosperity continued until 
by their own moral corruption they fell again beneath the feet of 
the oppressor. 
From Egypt a knowledge of agriculture was extended to Greece, 

and was in a flourishing condition a thousand years before the Chris- 
tian era. A high appreciation of agriculture also existed among the 
early Romans and considerable improvement was made by them in 
agricultural implements. From these starting points a tide of agri- 
cultural improvement began to flow over all the nations of Europe, 
and which has resulted in the grand development of the present day. 
Now as to the practical part of farming, or the cultivation of the 

soil. For all crops, fall or spring, the plowing should be done, if 
possible, when the ground is dry. If the soil is worked when wet it, 
is made into a mortar and when it becomes dry is usually in hard 
lumps, from which plants can receive but little benefit. For most 
crops the soil should be plowed from eight to ten inches in depth, 
as it is principally from the soil thus worked that plants receive 
their nutriment, and in dry weather a better supply of moisture is 
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retained. Stable manure should always be applied whenever the 
eround is plowed to keep up the fertility of the soil, as stable manure 
contains in the best possible shape all the elements necessary for 
the growth of plants. Where soils are worn out, or deprived of fer- 
tility by constant tillage, and stable manure cannot be obtained, 
commercial fertilizers may be applied to get a catch or growth of 
some leguminous or other plants to plow under in order to enrich 
the soil which man has robbed of its natural fertility. 

Experiments have shown that plants take from the soil at least 
ten chemical elements which are required for their normal growth, 
viz: Nitrogen, potassium, phosphorus, magnesium, sulphur, sodium, 
iron, chlorin, silicon and calcium, and by constant cropping are all 
more or less liable to be exhausted. But the number lable to be 
rapidly exhausted are four, which are nitrogen, phosphoric acid, pot- 
ash and lime. These are liable to be exhausted because they exist 
in larger amounts than the others in plants which are growing and 
in smaller amounts than the others, even in the most fertile soils. 
The operations of nature are more subtle than chemical art, and 
things that seem to be chemical may not always be practically 
correct; therefore, the chemists’ conclusions are not always safe to 

draw from in agricultural matters. 
When we first receive the soil from the hands of nature, it is stored 

with every element necessary for the growth of plants, and the prac- 
tical farmer tries to keep it in that condition; but, unfortunately, 
all over our Middle, Southern and Eastern states a great number of 
farms have been run out by false and dishonest methods, such as 
continual cropping, selling everything from the farm and return- 
ing nothing to the soil; while in the Western states and territories 
at present a vast amount of land is being exhausted of all the ele- 
ments of fertility, utterly regardless of the consequences to future 
generations. 

Plowing should be done in the most perfect manner, turning each 
furrow, together with manure or whatever may be on the surface, 
perfectly over in the place from which the previous furrow had been 
raised. When fields have a straight boundary the furrows should be 
perfectly straight and should always be an even width and depth. 
The ground should be rolled before harrowigg and afterward har- 
rowed, rolled and worked until perfectly pulverized. For most grain 
crops a solid seed bed is best. For corn the ground should be per- 
fectly pulverized three inches or more in depth; for potatoes a 
greater depth is required, say four or five inches. In order to work 
properly with modern machinery the rows should be marked per- 
fectly straight. When corn or potatoes are coming up they should 
be gone over with a light harrow or weeder to destroy all the weeds 
that may have started. This should be done, if possible, when the 
soil is quite dry on the surface. Afterward they should be thor- 
oughly cultivated and kept free from weeds. On gravelly or sandy 
ground or soil, flat culture is the best, while on clay or loam soils 
there seems to be some advantage in hilling up. 

In this country at the present time there is no lack of farm imple- 
ments or machinery to carry on the work, but skilful, practical men, 
who are willing to devote their time and energy as well as physical 
strength in operating the implements and machinery and who under- 
stand the proper methods of farming, the proper rotation of crops, 

« 
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the needs of plants and animals, are the men that are now required. 
We are now living in a great age of material development. The time 
of the pioneers has passed away. The hardships they endured when 
they started in the wilderness are almost forgotten, but they 
started and tugged and toiled among the stumps and stones, and 
the probabilities are that some profanity was used, but neverthe- 
iess many of them became wealthy because they were full of energy 
and willing to put it forth. Yhere is a lack of these qualities in many 
of our farmers at the present day; in fact, they are not able to 
travel on foot much less to operate farm implements, and if the 
theories of evolutionists are correct the time will come when farm- 
ers will be born without legs and will have some bicycle or buggy 
attachment in their place by which they can get along without any 
effort of their own. 
Two great industries, namely, the cultivation of the soil and the 

raising of domestic animals, or stock raising, seem linked together. 
It is hardly possible to speak of the one without introducing the 
other, and when it comes to practical farming their connection seems 
to be almost indispensable. They are of so much mutual benefit to 
each other, and it is almost impossible in these regions to operate 
agricultural business successfully without a good herd of stock to 
furnish the fertilizing elements; hence, the concentration of both 
industries are required in proper and profitable farming and the 
tiller of the soil should have a proper knowledge of each. There are 
but a few places in the world where cropping can be indefinitely 
continued and nothing returned to the soil without resulting in the 
impoverishment of the soil, the most extensive of which is perhaps 
in the rich Valley of the Nile, the granary of Egypt. The subsidin 
waters of the annual overflow leaves a rich deposit or top-dressing 
of slime and mud which keeps up the fertility of the soil, and no 
attention is paid to other fertilizing elements. 

The products derived from the cultivation of the soil form the 
foundation for all other industries, and were it not for the farmers’ 
humble occupation, the wheels of commerce could not turn. Let 
us all, therefore, make a resolution that we do better work, taking 
more time and pains to see that our crops are put in as near to 
the standard of perfection as is possible, even if we do not pnt in 
as much of Nature’s area as we would like to, as the results in dol- 
Jars and cents will more than repay us for all our labor. Careless- 
ness and dilatoriness do not pay. We are in a progressive age and 
the farmer of today must keep up with the times, and the only way 
to do this is by careful and thorough tillage. His occupation is 
not like the fertility of the soil—liable to “peeter out”—but will last 
as long as the human race exists. 

41—7—1904. 
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WATER IN THE SOIL. 

By H. R. HILTON, Port Allegany, Pa. 

——-—_———_ > 

FULL SATURATION. 

The soil is fully saturated when all the spaces between the soil 
particles are filled with water. This occurs in the surface soil oniy 
during heavy showers when the rain is falling as fast or faster than 
the water can drain away underneath. Under these conditions the 
movement of water is all in one direction—downward—and acting 
under one force—gravity. The water that temporarily fills all the 
spaces between the soil particles is called “gravitation” water. Its 
rate of flow is determined by the size of the spaces. In the coarse 
soils with large spaces the friction is least and water flows down- 
ward with great freedom. In the fine textured soils with small 
spaces friction is increased and the water movement is retarded. 

HALF SATURATION. 

The force of gravity is able to remove about one-half the water 
from the fully saturated surface soil when it is met by an opposing 
force that holds the other half against the exposed surfaces of the 
soil particles. It is this half that remains in the surface soil after 
drainage of the surplus water has practically ceased that the farmer 
is vitally interested in. If he would exercise control over it, he must 
know something of the laws that govern its movements in the soil. 

Every child watches with delight the first scattering raindrops 
that fall against the window-pane. At first the drops trickle down 
the glass slowly, leaving a film of moisture behind which gradually 
reduces its volume and weight till it reaches a point where the 
force of adhesion overcomes the force of gravity. There it rests 
until another rain drop finds its trail, follows more quickly, and 
adds weight that carries it still farther down the glass. In the 
same way that water enters the soil, leaving a thin film of watez 
spread over all the exposed surfaces and, as it were, a water-skin 
or jacket around every soil grain. 

CAPILLARY ATTRACTION. 

This force that opposes gravitation is generally known as capillars 
attraction, and exerts its greatest power around the points of con- 
tact where the soil grains rest against each other because in these 
acute angles the capillary spaces are smallest. As the water drained 
out is called “gravitation” water, so the water held back is called 
“capillary” water. 

AN ILLUSTRATION. 

It is much easier to comprehend the capillary rise of water from a 
free water or ground water level than to understand the movement 
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of the water that takes place in the soil when it is less than half 
saturated and beyond the influence of a ground water level. Per- 
haps the following illustration will be helpful: If a broad rubber 
band is slipped over a marble and pulled with a gentle pressure, 
the marble will represent the-soil grain and the rubber band the 
film of moisture surrounding it when the soil is half-saturated. 
Stretch the rubber band to its fullest limit; its thickness is dimin- 
ished, its tension increased; stretching the rubber band doves not 
change the volume, but it vastly changes the tension. When the 
rubber band is thickest it has the least grip on the marble; as it 
becomes thinner by stretching, its tension or grip on the marble is 
increased. Although controlled by a different law, yet in a similar 
way the water adheres to the soil grains with the least force when 
the film is thickest and the surface exposed to the surrounding air 
is least, and with greatest force when the film is thinnest and the sur- 
face exposed to the air is greatest. Ag the film becomes thinner its 
strain or tension is increased and it is this strain of force that moves 
the water from the point in the soil where the films are thickest, to 
the point in the soil where these are thinnest, till the differences are 
adjusted. 

Let us imagine three spheres representing three soil particles 
surrounded by thick, medium and thin films of water. The greater 
tension or strain of the thin film pulls from the medium, and the 
medium pulls from. the thick one till the total amount of water is 
equally divided between all three soil particles. This movement of 
water when the soil is half saturated or less can be in any direction 
—up, down or laterally, within certain limits. The thick films (half 
saturated) are more elastic than the thin ones (quarter saturated) 
and will move with greater freedom, i. e., the movement from a soil 
twenty-five per cent. moist into an adjoining soil twenty per cent. 
moist will be more free and rapid than when the differences are 
twenty and fifteen per cent. When the supply of water in the soil 
is reduced to quarter saturation its movement practically ceases. 
In a soil capable of retaining three inches of capillary water in each 
foot of depth, it is the third inch that sets in motion all the energies 
and activities in the soil that feed and force plant growth. When 
the water content is reduced to two inches per foot plants may live, 
but vigorous, profitable growth is checked. 

HOW THE RAIN GETS IN. 

When the rain falls on a dry soil that has been pulverized to a 
fine state of division the tendency is to fully saturate as it goes. It 
descends like the rain-drops on the window-pane, leaving a film 
spread over all the soil particles it passes, but with a bead at the 
end. Its motion is slower because it has more friction to overcome. 
If the rainfall is excessive, there will be a tendency to puddle in 
fine textured soils and make a mud blanket that causes some of the 
rain water to flow off on the surface because the soil cannot take it 
in fast enough. The mud blanket also imprisons the air under- 
neath and this captured air resists the further descent of the water. 
But when the falling rain comes in contact with moist soil, new 
forces are in operation. The water films in the moist soil that are the 
first to feel the contact with the rain water become thickened. Those 
directly under having thinner films and greater tension commence. 
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pulling from or robbing their thicker-skinned neighbors, to be in 
turn robbed by the neighbor next below. In this way surface ten- 
sion aids gravity in removing water from the surface into the soil, 
and much more rapidly than where the soil in the same mechanical 
condition is free from moisture. It is the difference between the 
rate at which the first rain-drop trickles down the dry glass and 
the next one that follows in its moistened track. For this reason 
a moist soil gets much more-of a shower that gives less than an inch 
of rain that does a dry soil, because it removes a much higher per- 
centage of it away from the influence of the sun and wind. 

HOW THE WATER IS LOST. 

This will also explain how the water is so easily lost from the 
soil by evaporation. When the surplus rain water is removed and 
drainage has ceased, then the operation is reversed. The sun, wind 
and dry air promptly attack the water films on the surface soil 
grains, reducing their thickness. The surface films give to the air 
and take from the soil below to make good the loss. In a short time 
there is a continuous stream from a depth of possibly two feet to 
the surface to make good the continual loss at that point. This up- 
ward movement is most rapid when the films are thickest and most 
elastic, and grows less as the films grow thinner and are held with 
greater force against the soil surface. The manner in which this 
loss occurs suggests the remedy or preventive.. Change the moisture 
line from the surface of the ground to a point two inches or more 
below the surface. Do this by stirring the top soil so as to loosen 
and dry it out. This enlarges tlfe capillary spaces and breaks the 
films. Water cannot rise from a half-saturated soil into a dry soil. 
Two to two and one-half inches of dry soil is a very effective mulch 
—as good as dry straw—but needs renewing after every shower. 

Keep the surface soil dry. This is the lid to the soil cistern and the 
stopper to the soil water-bottle. 

CONSERVATION OF MOISTURE. 

By WM. H. BLACK, Floradale, Pa. 

The increasing frequency of long periods of dry weather is suffi- 
cient excuse for bringing this subject before you today. The aver- 
age rainfall in Pennsylvania for a period of fifteen years has been 
a little over three feet (88 inches). Where the annual rainfall is less 
than two feet, agriculture without irrigation is very precarious. The 
heaviest rainfall on the globe is on the Indian Hills facing the Bay 
of Bengal, and averages forty-four feet per annum, but sometimes 
reaches sixty feet. The heaviest rainfall in the United States is 
at Astoria, Oregon, where it reaches seven feet. Sitka, Alaska, has 
six and a half feet. 

One inch of rainfall is equal to 543 barrels of fifty gallons each, 
or over 113 tons per acre. In one year a volume of water equal to 
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4,294 tons is sprinkled or poured on each and every acre of our 
farms. A man with a span of horses hauling thirteen one-ton loads 
a day could not supply this volume of water to one acre by work- 
ing 318 days ina year. Those of us who grumble when we have to 
haul a few barrels of water for house use or the garden or young 
orchard may be benefited by the thought that nature, in furnishing 
us with water, alone expends an energy equal to the perpetual 
service of a man and team for each and every acre on our farms. 

Before the forests were cleared the rainfall was more equally dis- 
tributed throughout the year. Now, increasing destructiveness of 
tloods and drouth cause untold millions of loss in fertility and crops. 
Thirty-five years ago about twenty per cent. of the land southeast 
of the mountains was woodland. Now there is less than five per 
cent. in woods, and the portable sawmills are rapidly clearing 
up this little remainder. It would be idle to claim that the destruc- 
tion of the forests has been the sole cause of drouth and floods. The 
Conewago was as low in 1816 as it ever has been since. But the dis- 
turbance of the distribution of the rainfall throughout the year by 
the destruction of the forests is a part of the history of this and of 
every other woodland country. 

On the prairies the annual rainfall has risen as the groves, or- 
chards and shelter belts have grown. We all know how quickly a 
field dries in a windy day. We also know how long the mud stays 
in a wooded road. In Kansas and Nebraska I have seen fields of 
corn wilt and shrivel in the southwest wind, while adjacent fields, 
protected by shelter belts, grew on in luxuriant, glorious green— 
a dividend-paying monument to the taste and judgment of their 
owners. In the prairie states it is no unusual thing to see shelter 
belts from four to six rods wide, extending the whole length of the 
western boundaries of the farms, and often on the north side as 
well. A belt of trees four rods wide, on two sides of a quarter 
section, occupies but eight acres, or five per cent. of the farm, and 
in itself soon becomes a paying investment. Our State Government, 
like that of neighboring states, is making an effort to obtain and 
maintain forest reservations, and large tracts of cheap lands amount- 
ing to more than a quarter of a million acres have already been 
purchased for this purpose. If our Experiment Station, which has 
already done such good work for the farmer, will investigate the 
subject of shelter belts under conditions similar to those which exist 
here, and then, if the results warrant, will bring about such legisla- 
tive action as will compel every Jandholder to maintain a shelter 
belt equal to five per cent. of his holding, it will do much to bring 
about the return of past climatie conditions, 

This return cannot be made in a day and may not be made in a 
century, and even when made it will be necessary for the farmer 
to devise means to prevent the waste of the summer rain. This 
waste occurs in two ways: By running off the surface, and by evap- 
oration. The escape by drainage cannot be called waste. When a 
soil is in good mechanical condition, is uniformly fine and loose, and 
is fuil of humus, it will absorb and, if properly and continuously 
cultivated, it will hold the greater part of the summer rain. If the 
surface of the soil becomes crusted, as most of our clay lands do 
after heavy rains, it will shed some and often much of the rainfall. 
If we put a dry sponge by a moist one, and let a little water trickle 
on each, we will find that the one will shed and the other will absorb 
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the greater part of the water. Place two such sponges in a saucer 
with a little water and the water will rise very rapidly in the one 
and very slowly inthe other. So itis with soils. It is fortunate that 
the same conditions that enable a soil to absorb water also enables 
it to draw water by capillary action from the lower depths, and yet 
prevents its evaporation. And this condition and action are best 
maintained by constant, long-continued, shallow, level tillage; level, 
because that produces the least surface for evaporation. In 1870, at 
La Prairie, Illinois, copious spring rains ceased on April 6, and nov 
an inch of rain fell until July 12. Many farmers quit'working their 
corn. Their fields were clear of weeds, and had a good dust mutch. 
Calvin Stowell, the farmer with whom I boarded, kept the plows 
going, cultivating his ninety acres at least once a week, and always 
turning up a little moisture. One of his neighbors said: “Stowell 
turns up a little moisture and that dries out; then he turns up a lit- 
tle more, and that dries out, and soon it will all be gone.” But after 
awhile he saw that Stowell’s corn was growing finely and his corn 
was standing still, so he started the plows again. But it was too 
late. He had lost hold on the little ropes, the capillary, by which 
water is drawn up from the subsoil, and from the earth’s deep wells. 
In July, Mr. Stowell dug a stock well in a lot close to the corn field 
fence, and, although on lower ground, the workmen went down four 
feet before they found a trace of moisture. Within ten feet of the 
well the plows were still turning it up at three inches. To keep up 
the capillary action by which water rises to the roots of plants and 
to prevent its evaporation, are important matters to the farmer. In 
the great corn belt, cultivation of corn is kept up until the corn is 
as high as the horses. Experience has shown that the increased 
vield of wheat from spring cultivation does not pay for the labor. 
In good land there is rarely a lack here of moisture to perfect a crop 
of winter wheat. And, as the cultivation of grass is impracticable, 
whatever is done to conserve moisture for these crops must be done 
largely before the crop is sown. If the soil is cloddy, is full of air- 
holes, and is not continuously mellow and fine clear down to the 
subsoil, the capillary action will not be perfect. For this reason 
our best winter wheat growers advocate early plowing and the fre- 
quent use of the harrow and roller up to the time of sowing. As 
in the cultivation of corn, the ground should be stirred after every 
rain to prevent evaporation. 

In spring plowing for corn our best farmers plow sod but four or 
five inches deep. The harrow and roller will make the shallow 
furrow continuously fine. Deeper plowing requires deeper harrow- 
ing, and in the case of stiff sod there will still be holes which wili 
draw off the water and prevent its return. The chief objection te 
fall plowing for corn is that the winter so impacts the soil that the 
spring rains flow over the surface, 

“Tearing a water-course down to the sea, 
In the land of the brave, and the home of the free,” 

while sod plowed in spring absorbs the water or lets it pass down 
between the upturned sod and the subsoil. 

The treatment of grass land, a difficult matter, is a question vf 
years and not of a single season. The soil should be so full of humus 



No. 7. DEPARTMENT OF AGRICULTURE. 647 

that the winter will not impact it and the summer will not bake it. 
Then much depends on the care we give the young grass. One of my 
own numerous failures will illustrate this: Being fearful one year 
of a shortage of straw, I ran the binder very low, and the sun and 
wind killed the clover and hurt the timothy. The same year, all 
other conditions being alike, I cut a field of wheat for a neighbor, 
running the binder at the top notch, and the grass in that field was 
fine. The high stubble shaded and kept the wind from the young 
grass. 

It would be interesting to know just how much moisture a fine 
crop of rag-weed will steal from a crop of young grass. We should 
mow the weeds as soon as they are higher than the stubble, and the 
mower may be run lower if the soil is well saturated with moisture. 
If the swath is not too heavy we let it lie as a mulch. If the weeds 
are not mowed until they become stiff and wood-like, they should 
be raked off. 

Some crops are benefited by special treatment. Land plaster, 
through its ability to absorb moisture from the atmosphere and hold 
it for the use of the plant, is of much value as a top-dressing for 
clover and potato fields in a dry season. Kainite is largely used in 
orchards to supply potash. In the United States Agriculture Hand- 
book for 1896, under the caption of “Potash and Its Functions,” we 
find the folowing: “The nature of these soils serves to keep the 
soil moist, and thus, in seasons of drought, it may help secure for 
the crop a more abundant supply of moisture.” The amount of 
moisture in two samples of soil, one with and one without potash 
salts, is given as follows: 

| 

Date. | Without Kainite. Fal With Kainite. 

WT aareTP CARED: oto cio oiciats W c oo ciclclertele a ais 15.2 per cent. of moisture, ..... | 15.3 per cent. of moisture. 
AERIS) Fa omese asp: Gero Con OPOEe Ec | 1.8 per cent. of moisture, ..... 8.5 per cent. of moisture. 
em St: SUSE. (ajc ass a siecisteroe.cetvinwieciet 1.3 per cent. of moisture, ..... 5 per cent. of moisture. 
WCEOBEr FISE I eeicacines coc nese cone 1.9 per cent. of moisture, .....| 13.3 per cent. of moisture. 

“From the above table the marked diiference in moisture in the 
two samples during the summer and autumn is quite instructive. 
It is true that a soil impregnated with kainite would not give up its 
moisture so readily to a growing plant as one free of that salt would 
do; but there is no doubt that a soil containing kainite with thir- 
teen per cent. of moisture would be able to supply moisture to a 
plant more readily than a soil free of kainite and containing only 
two per cent. of moisture.” 

If we can make the work of shallow tillage more rapid, we can 
cultivate more frequently. When, some thirty odd years ago I 
first hitched to a harrow with a twelve-foot sweep, I thought it 
could not be beaten. Now dealers advertise harrows with a twenty- 
four foot sweep, and in the loose soils of the Southwest they are 
using harrows with a sweep of forty feet. Of course, these har- 
rows are of hinged sections and require two teams. In this region 
we have some approach to such implements in the weeders. If they 
are used to supplement and not to supplant the cultivator, they will 
be a valuable addition to any farmers’ outfit. 
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Capillary irrigation, so called, is coming into notice and much is 
claimed for it. The Experiment Station at Fort Collins, Colorado, 
is investigating the subject, and we will soon know the truth. The 
method is simple. A vessel containing water is suspended from «4 
tree and a twig the size of a lead pencil is bent down with the end 
in the water. The water passes through the twig to the limb and 
on until it permeats every part of the tree. It is claimed that in- 
jured, wilted and sick trees have been quickly restored to health 
and growth by this process. This is an age of wonders. It is also 
an age of fakes. If this process proves to be of the first-class, it 
will revolutionize the fruit business. How odd it will look to see 
each young orchard tree with its water-bottle hung to its neck and 
maybe its fertilizer bottle and its medicine bottle as well! Kero- 
sene, an extreme poison to trees, may be the looked-for remedy for 
scale when applied internally. If kerosene fails, something else will 
avail. What a wide range of possibilities opens up to us, if all 
that is claimed for the new water-cure proves true! How care- 
fully we will watch its effect on the size, color and flavor of fruit. 
Even the color of flowers may possibly be changed at will. It will 
then be a water-color-cure! I have seen the flowers of a large hy- 
drangea changed from pink to blue by watering the roots of the 
plant with indigo water. ~The ladies can test this at once on the 
fuchsia’s and other weedy plants in their window gardens. Indigo 
is a vegetable product, and it may be risky to use poisonous minerai 
colors. And if the color may be changed, why not the perfume also? 
Nonsense or bonsense, if what is claimed for the process is true, it 
will not be more wonderful than the fact that it has escaped the 
keen search of scientists through two centuries of careful methodical 
investigation. 

RAISING POULTRY FOR PROFIT. 

By M. G. OBERHOLTZER, Geryville, Pa. 

The poultryman, to be successful in his avocation, must both be 
progressive and energetic. He must not hesitate to accept new ideas 
which, after a fair test, are found worthy to be put in practice. To 
raise poultry for profit, he must endeavor to start on a sound foun- 
dation. His breeding stock must be healthy, practically free from 
disease; must not be inbrec. ‘To properly mate breeding stock, the 
male bird should be selected from another strain or blood, to avoid 
inbreeding. He should be thorough-bred, active and strong in vital- 
ity. From ten to twenty-five hens can be mated to one male bird, 
according to the breed to be mated, if a good-sized yard be provided 
in connection with their houses for them. As a rule such eggs are 
generally fertilized and produce robust chicks. 

In the selection of breeds the poultryman must be guided by his 
object in view. If the production of eggs is mainly desired, the Med- 
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iterranean fowls are best adapted. If for both meat and eggs, the 
medium-sized fowls, such as the Plymouth Rocks and Wyandottes 
will answer best. If simply meat production is desired, the Asiatics, 
or heavy-bodied fowls should be bred. Such stock should have a 
variety of food. As grain food, wheat and oats take the lead, corn 
should be fed rather scantily on account of its fattening properties. 
They should have a daily supply of green food, also some meat or 
milk food. Ground oyster-shells and grit should always be supplied. 
Fresh water should be supplied twice daily. Lice should never be 
allowed to infest breeding stock, as a lousy fowl is as bad to breed 
from as a diseased fowl, as both are debilitated, hence cannot pro- 
duce healthy chicks. Eggs from such stock, as described, if prop- 
erly handled and cared for previous to incubation, cannot fail to 
produce healthy chicks. 
We have practiced both the old way of incubation and the modern 

method (machine incubation). Both have their advantages and 
disadvantages. It, however, remains a fact that where large num- 
bers of chicks are to be raised artificial incubation must be resorted 
to to meet that end. It is beyond doubt that the-incubator and 
brooder have come to stay. 

Chickens require no food for the first twenty-four hours after in- 
cubation; warmth is what is most needed during that time. Stale 
bread soaked in warm, new milk, afterward pressed almost dry, 
is the best feed to be given for the first few days they are fed. After 
that we give granulated oats and wheat in addition to the bread 
ration. We feed in shallow troughs, kept clean. For drink we pre- 
fer new milk for the first week; after that fresh water is supplied 
in clean fountains, thrice, daily. After they are a week old we feed 
cracked corn and wheat, a little bone meal and clover meal daily, 
if in winter, in place of grass. After they are several weeks old until 
they are fullgrown we feed a variety of food, all they will eat up 
clean. I never saw a chick get too fat by liberal feeding, as the rapid 
growth prevents that. Young stock should always be supplied with 
sharp grit, as it prevents bowel troubles and indigestion to quite 
an extent. 

Since egg production is the chief object by the majority of poul- 
trymen, it is necessary to practice the best methods of feeding aduit 
fowls. In the springtime, when the weather is warm, green food 
should be given in abundance. When the fowls can roam over mea- 
dows, fields and forests in quest of insects and grains, it is then 
when they will lay the most eggs. Consequently, we must try to im- 
itate nature by making springtime, even during winter, when the 
ground is frozen and covered with snow, consequently devoid of vege- 
tation and insect life. We must seek to supply this deficiency by pr>- 
viding for our hens a spacious, cléan, warm place to roost and exer- 
cise in, besides furnishing them a proper proportion of the different 
cereals and green foods, also a liberal amount of so-called meat or 
milk food, to take the place of bugs, worms and other insects they 
are now devoid of. ; i 

It is conceded by most poultrymen that soft-mixed feed should 
constitute a portion of the daily rations. On account of the condi- 
tion of the digestive organs, it is best to feed soft food in the morn- 

_ing, as it will digest quicker than whole grain. From five to six 

42 
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pounds of soft food is a fair allowance for 100 hens. As green food 
is essential to the health and thrift, besides necessary to continued 
egg production, it is mecessary to supply it in some form when they 
are deprived of it in winter or by confinement. This can be sup- 
plied in the form of potatoes, either raw or cooked, beets, cabbage 
or clover cut fine and steamed makes a good substitute. Fowls 
relish it, besides it is a cheap yet very nutritious food. It also fur- 
nishes lime in considerable quantities. 

The grain ration consists mostly of whole corn, wheat and oats. 
Corn should be fed rather sparingly for laying hens, as it is too 
fattening. Oats come nearest to the ideal ration, but rather objee- 
tionable on account of the hull. Grains should be fed automatically, 
or in deep litter, to force hens to exercise while feeding. This is essen- 
tial, not only to the health of the fowl, but stimulates egg produc- 
tion at the same time. Grit should be supplied at all times. It aids 
in grinding their grain food, besides prevents indigestion. Last, but 
not least, I want to urge every poultryman to fight the lice pest un- 
ceasingly. Never let your fowls be infested with these robbers and 
murderers, but work everlastingly to keep your flocks free from them 
and you will find your efforts fully rewarded. 

POULTRY BREEDING AND FEEDING FOR PROFITABLE EGG 

PRODUCTION. 

By D. STRANAHAN. 

There is a great deal more in the care and feeding of poultry than 
there is in the breeding. The care and feed that would suit one kind 
or breed of fowls would not work successfully with all kinds. But 
nearly any scrub hen will lay well if properly cared for, while the 
best bred fowl that can be had could not produce eggs at a profit 
if not well cared for. Of course, good breeding and care and feeding 
go together for the best results. If you have a flock of hens yon 
like and want to make them better, that is improve their egg pro- 
duction from year to year, I would say, sort out in the spring the best 
lays, those that matured first, if you can tell them, and those that 
lay regularly and seem energetic, as there are always those in every 
flock that lay at a good profit and pay for the feed. By watching 
them you can soon tell which are the best. When spring comes put 
them by themselves where they can run out in a park, not necessarily 
a very large one, for they will need to stay there only while you are 
saving eggs for hatching. 

If you have a good male bird that is not related to these hens, and 
is from good egg-producing stock, put him with them. If not, then 
secure one of some breeder that is reliable, one who is breeding his 
stock for eggs and not entirely for show purposes. Don’t think be- 
cause you pay a big price that it must surely be a good one. Breed- 
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ers who breed for points inbreed to get fine points in shape and color, 
the more fine points the bigger the price; but the stock he comes 
from may be never averaged over 100 eggs a year. Sucha bird would 
not be desirable. By taking a little pains each year it is easy to im- 
prove your stock. 

If it is eggs you want, then get an egg-laying breed, one that will 
lay the most eggs on the least feed, such as the Leghorns, Minorcas, 
Hamburgs, Rhode Island Reds or Games. I do not think it pays to 
keep the larger breeds in this locality, hoping to raise market fowls 
and eggs from the same breed simply because we have no good mar- 
ket. 

A good market fowl is one that grows rapidly and fattens easily 
and should not be a very active fowl. This kind of fowl is not a 
good layer, because when you feed them heavy for eggs they get 
very fat, too fat to lay; so if the market is not right to sell them, 
then you must keep them at a loss until it is. A good egg-producer 
must be an active, energetic bird, one that makes eggs instead of 
fat of its food. That is why the smaller breeds are the best. 

In order to make it more exact, I will give a few figures: The 
annual cost of keeping and the average egg yield of the six most 
popular breeds. The annual cost of keeping the three popular heavy 
breeds or market fowls, viz: Plymouth Rock, Light Brown and Buff 
Cochin is 90 cents a year. Their average egg yield is from 150 to 175. - 
The cost of the three popular light breeds or egg fowls, viz: The 
Leghorn, Minorca and Game is 75 cents a year, while their average 
egg yield is 190. These figures are given by Myers Brothers, of 
Quincy, Ill. They are extensive breeders of both kinds of fowls. 
My experience has been that there is at least that much difference, 
if not more. The little extra that a large breed brings when you 
sell them does not any more than offset what the extra cost was to 
raise them, while the light breed layed from 15 to 40 the most eggs 
that year, according to these figures. 
Now I am not booming any breed or running down any, but my 

subject as given me was egg-production. I am satisfied there is 
clearly that much difference between the light and heavy breeds. 
Considering the prices paid for eggs and fowls for meat here so far 
from the big cities, I think there is more money in keeping the eighi 
breeds for eggs. One reason is, eggs can be shipped with less loss 
and less expense than poultry. 

To have a good flock for winter layers, the chicks should be hatched 
in the latter part of April or first of May. I like best to hatch them 
all out as close together as possible so they will be the same age and 
size and have enough so you can afford to make a business of it and 
care for them well. While very young, this is the critical time. 
After they are five or six weeks old then you can let them take care 
of themselves a little more. As soon as the cockerals will go for 
broilers, or you can sell them for anything that is a fair price, let 
them go so the pullets can have the room. When the cockerels are 
gone it pays to feed the pullets a little extra to get them developed 
before cold weather comes. 

I like wheat for growing chicks. I give them a little at three 
weeks old, but not too much, for it will swell and pack in the craw. 
Millet is an excellent feed for young chicks. I make this part of 
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their feed from the first and always give skim milk if it is obtainable. 
It makes an excellent drink for growing chicks and laying hens. 
Unless the weather is very mild, I like to shut up my winter layers 
by the first of November. When once shut up they should not be let 
out again until warm weather comes, because it takes from two to 
four weeks for them to get used to being confined. If let out for a 
few warm days they will be uneasy when shut up again, so will 
not lay much until they are settled down. I generally put twenty 
to twenty-five in a pen. The room should be at least 10x12 or larger; 
five square feet of floor space to each hen is my rule. Such a room 
should have at least one double sash window on the south side; a 
dust box close to it. If the house is made warm enough so large 
combs wont freeze in the coldest weather, then it is warm enough. 
Never give your hens a heavy breakfast of warm mash the first thing 
unless you want to make them fat, for as soon as they have eaten 
they will climb up on the roost or stand on the edge of a nest and 
act stupid until hungry again. They do not get the exercise neces- 
sary for a laying hen. Either give a light feed of mash or cooked 
meat, or boiled vegetables, something that will digest quickly. As 
soon as they have eaten, or shortly after, I give a light feed of wheat, 
buckwheat, corn or oats, in the litter on the floor, which is gener- 
ally oat straw six inches thick. The fowls are still hungry and will 
dive into this and work hard. They should be watered the first 
thing with warm water in cold weather; never let the dish get 
empty. A laying hen requires lots of drink. At noon I give green 
stuff, either cabbage or beets, one day; the next day I give meat, 
either raw or cooked, nearly all they will eat; also a little more 
grain in the litter to start them to exercising. At night they get the 
heavy feed, which is cut clover or clover leaves, enough to make half 
the bulk of the feed, which is scalded with enough hot water to soften 
it. Yhen I add some liquor from some cooked meat, or some skim 
milk, enough to make what slop I want. Then add some cut bone and 
thicken with bone meal and shorts. Of this they have all they can 
eat before going to roost. A pen of twenty-five pullets hatched the 
first of May and well raised should begin to lay by Thanksgiving, 
and by January 1, they should lay from six to twelve eggs a day and 
keep it up all winter. When spring comes they will lay more, but 
not as much, of course, as the hens that did not lay in the winter. 
If they are of the heavy breeds they will want to set early and keep 
it up. The light breeds will set some, but not as much. Some of 
them will quit laying early, probably by July. If you have a suffi- 
cient number of pullets raised to fill your coop for the coming win- 
ter, then by the first of July begin to cull out the poorest hens and 
sell. They bring a good price early. By the first of November they 
should all be gone and the coop cleaned out, fresh dirt and sand put 
in and made ready for the pullets when the bad weather begins. By 
keeping a close watch of your flocks through the season you will 
all the time be getting new ideas. Experience is one of the most 
essential requirements to make egg-production a paying business, 
especially on a large scale. 
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HOME LIFE IN THE COUNTRY. 

MISS ELIZABETH FISHER, Selinsgrove, Pa. 

Josh Billings says “A farmer is the noblest work of God. He 
rises at two o’clock in the morning, burns out half a cord of wood, 
and two lots of kindling, and then goes out to worry the geese and 
stir the hogs.” 

There is scarcely a man or woman who does not have ideals of 
life. Some paint for themselves pictures upon the wall of fancy’s 
temple most wonderful to behold, gorgeous in color and romantic in 
outline, but of no practical value to themselves, and a laughing 
stock to the world, could the eyes of man but gaze upon them. Other 
rear for themselves structures of most remarkable grandeur, things 
beautiful to dream about or to tell in story books, but so far beyond 
the reach of any human being that the dreamer grows discouraged 
in trying to attain the phantom ideal and ends in disappointment. 
Others place their ideals in places foreign to their present position in 
life, and so are never satisfied with their own lot. If they live in the 
country they sigh for the city home with its conveniences, and should 
they be suddenly placed in the city they would soon pine for the 
green fields, the blossoms and singing birds. which enchant the old 
home upon the farm. Others lay their homage at the feet of the 
practical goddess, or they can see the ideal only in that which gives 
to them wealth or position. Others seek comfort and dress their 
dreams in robes of exquisite luxury, culture and refinement, think- 
iny only of pleasure and gratification of self; while again some who 
seem to have caught the true idea of life, are satisfied with a life 
of usefulness and strive to comfort others. 

Thus we might continue to enumerate dreams and ideals, but we 
hasten to speak of the country home and life there. Does it in any 
way meet our ideals, or is it but a place of existence and drudgery? 
Let us first look at the home itself. It may be a mansion of colonial 
architecture or a low cabin, a palatial residence or an ordinary farm- 
house, built especially to be useful and convenient to the owner of 
the land. For our purpose we shall try to confine ourselves to the 
latter and more ordinary type of country home. In nearly every 
case you will find the house a scene of work and hurry, but in many 
cases the scene of absolute contentment, if such a thing can be said 
of humanity. The rooms are not numerous, but each has its 
specific use, and quite frequently one who is observant could learn 
most valuable lessons in economy by spending a day or so in a well- 
regulated farmhouse. There is no need of profuse decoration; that 
is all well enough in the parlor, but rigid cleanliness is made to add 
a sweetness and cheer which is often lacking in more elaborate homes 
where curtains, bric-a-brac, etc., is allowed to collect dust in places 
not easily reached by the housemaid. 

The environment of the ordinary country home is worthy of some 
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remark. Not infrequently the home is almost surrounded by beauti- 
ful shrubs or orchards which lend it the enchantment of a fairy land 
and cause our “city cousins” to go into raptures of delight when they 
visit us in the budding springtime. The walks and lawns around 
every carefully arranged country home are adorned with flower-beds 
which rival those produced by the skill of the paid horticulturist, 
and scent the whole house with a rich aroma for which the owner 
of a city mansion sighs in vain. True, there are homes where there 
are neither flowers or shrubs to adorn the place, but these are few 
and form no comparison to the city residence occupied by people of 
the same general trend of character. 

In the next place, we should say a word or so in reference to the 
1elation of the home to the city or town. In the first place, it is 
secluded and enjoys the free breath of heaven and an abundance of 
God’s sunshine. In the next place, it is possible to add to the country 
home such conveniences as will put it on a par with the city home at 
a very reasonable cost. In fact, localities have now the conveniences 
of water, bath and heating, rural mail delivery and in some cases the 
telephone, which brings the rural home into immediate touch with 
the hurry and worry of the busy world without its noise and trials. 
The daily paper keeps one fully informed, while the trolley system 
is bringing the market and educational facilities to our very door. 

Then, again, let us look at some of the great benefits of living in 
the country. First, it brings us into close touch with Nature and 
enables us to get more into harmony with God and his creation than 
is possible in the busy, dusty city. Our poets sing for us songs almost 
divine, but in many cases the inspiration to sing came from the 
zephyrs whispering among the pines or from the babbling brook as 
its sings its musical lyric to the stones and mosses upon the bank. 
No teacher is so eloquent, no music so sublime, as that which Nature 
gives to those who love her. Seldom, indeed, does the villain be- 
come such among the scenes of nature, but when he is among men 
with their vices and crimes. The birds, the flowers, the plants, the 
influence of godlike perfection and beauty in all nature cannot but 
refine and beautify every life reared in the free open air of our beau- 
tiful country home. 

Some, if not most of our best and ei men, have been reared in 
the country home. Let us mentionafew. The story of Lincoln, now 
on the tongue of every schoolboy, needs no comment. Webster grew 
up.amid the green fields of his native home. Depew, the orator of 
the famous after-dinner talks, was a farmer boy, as was also the late 
Archbishop of Canterbury. Among women, we find such noted 
names as the Cary sisters, whose poetry and hymns are loved and 
sung by all English people. Clara Barton, from a poor farmer 
maiden, at last received the Golden Cross for assistance given to the 
wounded upon the German battlefield, and the Iron Cross for her 
noble work and aid to the dying. Other names might be quoted, but 
let this suffice. It seems as though the noble nature of men and 
women grew into fuller richness because of contact with nature and 
some measure of work. The noblest of our sons are those who till 
the soil, the fairest of our maidens are upon the farms, and God 
shall ever bless the simple, trustful lives who labor and grow mature 

in wisdom as they learn daily the lessons of nature at first hand. 
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ADVANTAGES OF COUNTRY LIFE. 

By MISS ADDA HAYMAN, Salona, Pa. 

It has been said that at the present day the boy who lives in the 
country longs for the time when he may escape from the drudgery 
of farm work and enter a great city to join the mad competition 
for wealth and fame. Then, when this ambition is gratified and, 
after he has endured years of worse drudgery than he had ever known 
in his boyhood, the man wearied by hard strife with the world, per- 
haps broken in health, thinks that he would be supremely happy 
if he could return to the home farm and spend the days of his old 
age in quite and contentment. 

In earlier times country life seems to have been appreciated more 
than it is now. History gives us accounts of many famous men who 
preferred its quiet pursuits to political fame. In the early days of 
Rome, Cincinnatus, the noted senator and consul, twice was called 
from the plow to serve his people, and each time returned to his 
little farm near the Tiber. George Washington, having faithfully 
served his country, returned to his estates at Mount Vernon, where 
he personally oversaw the field work, and could never afterward 
be induced to leave its interests for the more popular pursuits of 
political life. 

Through all ages the delights of country life have inspired great 
poets to some of their best productions. Virgil, the greatest poet 
Rome ever produced, was born on a farm. It was he who said that 
the state of the farmer is the happiest allotted to man, and most 
conducive to virtue and piety. Years of study and thoughful leisure 
in his father’s country home, where he worked undisturbed by the 
hatred and fierce jealousies that kept Rome in a turmoil, prepared 
him to give to the world some of its richest gifts of literature. Only 
such a life could have enabled him to write his beautiful articles, 
in which he transforms rivers and pastures, bees and flowers into 
living poems. 

Burns, Tennyson, Whittier, Longfellow, Bryant, have set us all 
to singing of “The Mountain Daisy,” “The Brook,” “The Pumpkin,” 
“The Flowers,” “The Forest,” and have given us beautiful pictures 
of almost every conceivable side of rural life, from a snow-bound 
evening to Maud Muller in her meadow of fragrant hay, from the 
sturdy lumbermen in the pine forests to the gay huskers in a country 
barn. 

In the earlier days of our country’s history, the farmer and his 

‘family considered themselves the most prosperous and favored of 
free-born Americans. Yet, now, in this hurrying twentieth century, 
the tendency is to leave the farm as quickly as possible. Its occu- 
pations are considered too slow. It is not a business in which a man 
can make—or lose—a million dollars in a day. Sometimes the farm 
is sold to secure means to start a faster business. If we were to 
look up statistics we would be surprised to find how many of these 
farms throughout the United States pass into the hands of the intelli- 
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gent class of foreigners, men who are not afraid to work with their 
hands to win from the soil its gifts. Let us beware, lest our native 
born American sell his birthright. 

A few years ago a teacher in a country school was criticised by a 
wealthy farmer whose sons she taught. “You have given all our 
boys,” he told her, “a desire to go to college, and we will have no one 
left to stay on the farm.” This man was well educated and intelli- 
gent. He did not object to a college education; but he was correct 
in his opinion that many colleges of the present day educate a boy 
away from the farm. A reaction, however, is setting in. In New 
Jersey a book on agriculture has been established by law as a 
text-book in the common schools. The chemistry course in the 
Pennsylvania State Normal Schools includes agricultural chemistry, 
and our agricultural colleges are being enlarged and improved in 
equipment. We need educated farmers, and a man graduated from 
college should be able to return to the farm having lost none of his 
interest in or practical knowledge of the work, and with a mind 
so broadened and trained that he may make the farm more profitable, 
if possible, and, best of all, be enabled to enjoy life to its fullest 
extent because he now sees everything with an intelligent mind. 

The profits on the farm are usually slow, but sure. The farmer 
rarely becomes bankrupt. Scores of business failures, with some- 
times the sad accompaniment of suicide and other tragedies, may 
be cited to one failure on the farm. The farmer escapes the heavier 
responsibilities and worries that beset the merchant, the manufac- 
turer, or the man who conducts almost any other business or profes- 
sion. He is usually healthy. We know from statistics that the 
longevity of farmers is greater than that of any other class. 

Life in the country is an invaluable benefit to children. The child, 
born and reared in the country, comes into an inheritance which 
money cannot buy. While the child in the city grows pale in the 
foul air of crowded streets; the country boy daily fills his lungs 
with pure, life-giving oxygen—and grows. Year after year, he lays 
up a store of vitality which will, later in life, enable him to endure 
the stress and strain which comes to every man who fights life’s 
battles successfully. This may be said of Washington, of Lincoln and 
scores of our great men of the present day, men who spent almost 
every day of the growing period of their lives in the pure, open coun- 
try and who have, when occasion required, endured long stretches 
of work, responsibility and care, with mind and nerves at the high- 
est tension. . 

While the city boy eats a late breakfast, and takes a trolley to his 
school, the country boy has been up hours before, and, after feed- 
ing the stock or plowing for an hour in the fresh morning air, walks 
two or three miles to school, arriving there so full of vigor that he 
can scarcely control his overflowing energies, and with such a healthy 
appetite that the contents of his lunch basket disappear like magic. 
Perhaps at night one returns to his home in a great city flat and 
goes to sleep in a tiny bedroom, more like a closet in size, whose 
only air and light may come from the adjoining apartment. Here 
he sleeps until he is awakened in the morning by the noise of street 
traffic. The other, in a room with perhaps two or three windows open 
to the fresh summer air, is lulled to sleep by the sound of rippling 
water, the music of frogs and katydids, and awakens in the morning 
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to the song of birds. The city boy sees only small patches of sky 
obscured by smoke. His landscape is sometimes limited to long 
stretches of brick wails with, perhaps several squares from his 
home, a small plot of green ornamented by signs of “Keep off the 
Grass,” a few stunted trees and two or three benches, the whole 
combination misnamed a “park.” The country boy has an ocean of 
pure air, the whole broad expanse of sky with its varying colors, 
the fields, the hills, the forests, the running brooks. The city boy 
may never have seen a pumpkin on the vine, or a chestnut dropping 
from its burr. For him strawberries grow in baskets, all other fruits 
and vegetables in stale market stalls. He has never known the 
delight of eating wild strawberries from fingers reddened with the 
plucking, of roasting the juicy ears of corn as he takes them fresh 
from the stalk, of tracking a rabbit, or of enjoying countless other 
outdoor pleasures which to a country boy are so common that he 
almost ceases to appreciate them. 

The question may be asked, Is a country boy better educated than 
the boy from the city? If we take into consideration that education 
means the development of the whole boy, he is decidedly better edu- 
cated. Too often the boy in city schools receives an over-training 
of intellect at the expense of physical, and frequently of moral devel- 
opment. Through all his life in the city he may be exposed to vices 
unheard of in the country. The conventionalties of city life fre- 
quently rob him of the exercise of his originality, and prevent the 
full development of his individuality. Too often he is graduated 
from his high school a manufactured article, having passed regularly 
through the various departments where each “specialist” teacher had 
succeeded in cramming his pet subject into the boy’s head until he 
began to wonder whether he would be turned into a mathematician, 
a linguist, a biologist, a sculptor, or a composer of music. The coun- 
try boy may not have graduated at the same age, but place the two 
side by:side and note the contrast. Usually the country boy is 
several inches taller. The boy from the city may stand more erect 
owing to good gymnastic drill, while, unfortunately, the other may 
have developed a stoop of the shoulder from bending over a plow; 
but his shoulders are far broader, his arms more muscular, his face 
ruddy, sun-burned and freckled, in strong contrast to the pale face 
of the other. His bright eyes, made strong by early hours, outdoor 
air and trained to see long distances across the greens landscape, 
are far more attractive and serviceable than those of the city boy, 
whose long hours of study and lack of fresh air may have compelled 
him to cover a pair of near-sighted eyes with glasses. Test them 
both in a day’s work, and see who has the greater strength. See 
who can split a rail, climb a tree, harness a horse, shoot a squirrel, 
or catch a fish the quicker. 

The city boy may have studied botany and zoédlogy, but the coun- 
try boy can tell him more about the trees and wild flowers, the fishes, 
the different kinds of birds, squirrels and other animal life than he 
has ever learned from books. Whittier beautifully expresses it in 
“The Barefoot Boy”: 

“Thou hast more than wealth can buy 
In the reach of ear and eye, 
Outward, sunshine, inward, joy, 
Sleep that wakes in laughing day, 
Health that mocks the doctor’s rules, 
Knowledge never learned of schools. 

42—7—1904 
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“Of the wild bees’ morning chase, 

Of the wild flower’s time and place, 
Flight of fowl, and habitude, 
Of the tenants of the wood; 
How the tortoise bears his shell, 
How the woodchuck digs his cell, 
And the ground-mole sinks his well. 

“How the robin feeds her young, 
How the oriole’s nest is hung; 
Where the whitest lilies blow, 
Where the freshest berries grow, 
Where the ground-nut trails its vine, 
Where the wood-grape’s clusters shine. 

“Of the black wasp’s cunning way, 
Mason of his walls of clay; 
And the architectural plans 
Of gray hornet artisans! 
Nature answers all he asks; 
Hand in band with her he walks, 
Face to face -with her he talks.”’ 

Send both boys to college. The city boy may have more book 
knowledge, but the country boy, having a stronger physique and a 
more practical knowledge of what he has already learned, may be- 
come the better all-round college man. He is usually more self- 
reliant. He has hardened himself to the biting cold of a frosty morn- 
ing as he husked corn in the field or cut wood in the forest, and has 
learned to endure long stretches of hard work during the hottest 
summer days. He has broken colts and learned to manage other 
animals. He has walked and driven long distances. He has de- 
lighted to struggle through huge drifts of snow every winter of his 
life. Long tramps over snow-covered fields, with a gun on his shoul- 
der, have trained him to quickness of eye and alertness of movement. 
He may even have tracked a deer or a bear. All this has awakened 
powers in him which in the city boy lie dormant, and this training 
is what enables many a country boy to lead in school and in col- 
lege. It has been noticed that when boys enter a town school from 
the country they are often head and shoulders above the other pupils 
in their ability to work and thjnk. 
From a moral standpoint, country life is uplifting and purifying. 

Several years ago the inmates of the Boys’ House of Refuge were 
removed from Philadelphia to a large farm near the city, where 
they now live, and are taught all branches of farming. Their out- 
door life and contact with nature have so raised the moral tone of 
the boys that arrangements have been made to remove the girls 
from the Philadelphia House of Refuge to another farm where they 
will be taught the lighter forms of farm work, dairying, chicken 
raising, gardening, etc. No man is so debased that he cannot, when 
surrounded by the beauties of nature, be drawn nearer to nature’s 
God. Froebel, the great educator, who spent more time in the moun- 
tains and woods than he did in school, says: 

“The spirit of God rests in nature, lives and reigns in nature, is 
expressed in nature, is communicated by nature.” 

“Every contact with nature elevates, strengthens, purifies.” 
He tells of a little five-year-old child who, on a glorious summer 

day, reveled in the delight of fluttering leaf, floating cloud, hum- 
ming bee, waving grass and all the myriad sights and sounds of 
nature, until her little heart overflowed, and she said with reverent 
sweetness, “Thank you, God.” 
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We want the time to come when all of the boys and girls born in 
the country will be proud of their birthright, when the college 
graduate will become a high-class farmer with as much pride in his 
work as has the mechanical engineer, or the lawyer; when the coun- 
try girl will take a full college course and will then be willing to 
return to her country home, happier in being queen there than the 
belle of an artificial town society. Then will the rich farm lands of 
our country continue to remain in the hands of educated, patriotic 
Americans, whose children and whose children’s children will be, 
as were their fathers before them, the strongest and best support of 
our free Republic. 

SOCIAL LIFE IN RURAL DISTRICTS. 

By MAUD DROMYOLD, Blain, Pa. 

The subject assigned me seems rather of an embarrassing nature 
to discuss. Considering the narrowness of the sociabilities of those 
now occupying the stage of action and those about to come upon it, 
there is beauty everywhere and in everything. But we who see “as 
through a glass darkly,” are not always able to discern it. God loves 
the beautiful and good. No blue is so perfect as the ethereal dom2 
or arch above or over us, no green so fresh, so beautiful as the grass 
beneath our feet. Man’s ways are far short and inferior to God’s 
ways, and yet, God has endowed the human body with head, brains 
and massive nerve power whereby the human mind may become ex- 
panded, enlarged and the whole of man’s structure made more pleas- 
ing and acceptable to all who come into intercourse with him. To 
become sociable we must show ourselves to be desirous of the 
acquaintance and welfare of those around us. We must not be look- 
ing for flaws and failures in our friends. Wemust cultivate a desire 
to discern the good qualities of our friends and acquaintances. And 
when we are in company, if we cannot say anything good of our 
friend or neighbor, we can refrain from entering into gossip and say- 
ing anything mad or detrimental. We might say that one of the 
fundamental principles of social life in rural districts is organizations 
for mutual development. The young and rising generation, both 
male and female, needs culture and refinement. Where or how can 
this be obtained better than by having good literary societies, good 
singing schools, common school institutes and farmers’ institutes, 
thus bringing together those of different and diversified talent and a 
commingling of thought that shall arouse in the human mind a 
desire to be and to do something that shall cause us as a people, as 
a nation to rise to a higher level, a more elevated sphere, in which 
the advancement and betterment of all as a people shall be obtained. 
To do this we must set aside our little jealousies and narrow-minded- 
ness and come fully to the conclusion that it is brains well developed 
and not money or title that makes the true American citizen. 

In being sociable, we oftimes may cause an erring friend to take 
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fresh courage in life’s tempestuous battle and starting anew, they 
may become our best friends and aids in the advancement all along 
the line of rural sociability. 

It has been said that ‘Experience keeps a dear school.” But its 
graduates never forget the lessons taught. Therefore, we should 
all be very careful in our daily walk and conversation that we do 
not injure the feelings of anyone, but that we strew, as it were, 
roses all along the pathway of life, thus leaving a sweet savor long 
after we have passed away or into some other district, and the 
influence which we have exerted may find adherents and be kept 
going onward and upward to the advancement and betterment of hu- 
manity. Civilization makes mankind more and more dependent upon 
his fellow-man. Primitive man was seemingly a little world within 
himself. He was his own mechanic, weaver, miller, baker, manu- 
facturer, etc. He did not depend upon different manufacturing estab- 
lishments for his many needed articles of clothing or implements. 
Civilization divides this labor and thereby causes man to needs 
be of a more sociable nature. The young man who desires or wishes 
to become something in life must have study, and with that study 
a chance to develop his talent of thought, and thereby become ready 
and able to express his opinion when necessity calls him, either in 
public or private company. It has been truthfully said that each 
diay that passes is the conflux of two eternities, for it is made of 
currents that issue from the remote past and cause a flow onward 
into the remote future. This being true, who can measure the im- 
portance of a year as a factor in the sum of human destiny. Only 
a short time seems to have elapsed since we entered the year 1901, 
and yet it, too, has passed into history and 1902 has followed so 
closely we scarcely realize that we have already entered upon 
the year 1903. But such is the case, and during the year 
that has just passed it has been supposed that twenty 
millions of souls have been ushered upon the stage of human events, 
while nearly as many have laid them down in their last long sleep, 
thus demonstrating the truth of the answer to “What is life?” “It 
is even a vapor that appeareth for a little time, then vanishes away.” 
If time then be so precious, how judiciously should we use it and 
how minutely use the passing moments that once gone can never be 
recalled. Advancement seems the watchword all along the line of 
inventive action, and yet who would or could deny the apathy into 
which the inhabitants of our pleasant valley have fallen. 

True, we are improving our farms, beautifying to some extent our 
homes and landscape, but the true art of sociability, alas, has been 
left as a rose among thorns, or as the beautiful among the rubbish 
of some depopulated city. This awful catastrophe came not in a 
day, a month ora year. Hence its cloven foot was not demonstrated 
as a direct evil until it had gained prestige and such a hold upon 
the surrounding mass of people that it will become a herculean task 
to break its massive chain and set the community once more at lib- 
erty and ease. How shall we accomplish this task? I shall leave to 
you, my friends, and trust that before we leave this hall such means, 
such measures, shall have been demonstrated as shall loose us from 
the vast enthraldom. 
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NEAR TO NATURE’S HEART. 

By CAROLINE R, ENDERS, Selinsgrove, Pa. 

Man is placed in this beautiful world amidst certain environments 
and allowed to grow and mature according to these surrounding 
conditions. Life in the city or in the country is not of his choosing 
for the early part of his life. He is passive in this respect and, there- 
fore, not in the least responsible for his early ideas of life. Many 
differences exist between life in the city and life in the country and 
many opinions regarding each as well, but all will agree upon one 
thing, that nothing is so beautiful or so inspiring or appeals so 
much to the heart of man as the panorama spread out by the hand 
of the Omnipotent in the wide-reaching expanse of the hill and the 
dale. The pristine beauty of a spring landscape has nothing to equal 
it. The wind-stirred wheatfield, the blossom-laden orchard, the door- 
yard about the farmhouse, brilliant with brightly-colored flowers, 
make a picture of tranquility and contentment anyone might envy. 

Happy is that man or woman to whose lot it has fallen to be re- 
moved from the rush and roar of the city, with its ceaseless weari- 
ness and discontent, and to dwell in the broad, open country with 
nothing to hem him in from the blessings of nature which are his 
lot by divine inheritance. There only can man be his natural self, 
there only, away from the piles of brick and mortar, learn the import- 
ant lessons of existence and draw near to the heart of the Eternal. 
The pure ozone of the hill infuses into his veins the breath of life, 

the uplifting atmosphere of the natural world teaches him the essen- 
tials of morality and spiritual purity and every opportunity is there 
for the cultivation of the aesthetic. It is in God’s own solitudes that 
man is visited by God. Surrounded by the golden sunshine, the 
whispering wind, the shimmering foliage, the scent of the fragrant 
blossoms and the broad expanse of Nature’s handiwork, man is 
brought close to the heart of nature, and the heart of nature is the 
heart of God. 

The kinship between man and nature is undeniable. Man is bnt 
clay with the breath of life breathed into him, and this close rela. 
tionship soon becomes evident to the student of the forces of nature. 
And when once communication is established between the two there 
is no longer any doubt of their affinity. In the words of the poet: 
“To him who in the love of Nature holds communion with her visi- 
ble form, she speaks a various language; for his gayer hours she has 
a voice of gladness and a smile and eloquence of beauty; and she 
glides into his darker musings with a mild and healing sympathy that 
steals away their sharpness ere he is aware.” 

In the glorious springtime when all nature is awakening from its 
winter sleep, when sky and earth combine to enchant the heart and 
intoxicate the senses, what is more glorious than listening to the 
pulse beats of old Mother Earth, to imbibe the peacefulness and sim- 
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plicity of the wondrous process by which she brings to perfection 
the wonderful picture of a June landscape. Without a sound or 
confusion, with no show of heraldry or pomp, the dormant forces 
of Life, at the first faint whispering of the April breezes, coaxed by 
the sun and the shower, quicken into being and tremulously break- 
ing the sheltering sod, peep from their hiding places upon the won- 
derland Dame Nature has called them to view. Silently the violets 
bud, quietly the apple blossom bursts its sheath, with never a mur- 
mur the wheat, the corn, the clover push upward and show their 
brilliant colors, and the human soul, living among the unseen forces, 
of the Infinite as quietly and surely takes on the form God meant 
it to have. Here are budded great thoughts and ambitions. Our 
greatest men have been bred under God’s open sky, surrounded by 
the fleecy clouds, the green of the foliage and the light of the sun- 
kissed meadows. 

In the opening of the summer time, the great heyday of the earth, 
where there is joy and contentment, where untrammeled, over- 
whelming joy of existence, but near to Nature’s heart, free from the 
mercenary surroundings of the world, away from the perplexing 
questions of life, out in God’s own country among the birds and bees 
and sweet smelling clover, 

“What is so rare as a day in June? 
That, if ever, comes perfect days; 

Then Heaven tries the earth if it be in tune, 
And over it softly her warm ear lays; 
Whether we look, or whether we listen, 
We hear life murmer, or see it glisten; 

Every clod feels a stir of might, 
An instinct within it that reaches and towers, 

And groping blindly above it for light, 
Climbs to a soul in grass and flowers.”’ 

“The heart forgets its sorrow and ache, 
And the eyes forget the tears they have shed; 
"Tis as easy now for the heart to be true, 
As for grass to be green or skies to be blue.’’ 

And when the melancholy days are come, the days of the falling 
leaf and the meadow brown and sere, when all the sheaves are gar- 
nered and the barn is bursting with its wealth of ripened grain, when 
the dreamy afternoon of nature is upon us, she tunes our hearts to 
deeper melodies and, as the brilliant tints about us are but precur- 
sors of the angel of death, she quietly teaches us the old, old lesson: 
“We all do fade as a leaf. In the morning we are like grass which 
groweth up; in the morning it flourisheth and groweth up; in the 
evening it is cut down and withereth.” 

Yet, though the dash of blue against the sky is with the blue-bird 
fled, though the mocking-bird is silenced and the daisy no more greets 
the sun, we have the promise that “while the earth remaineth, seed- 
time and harvest and cold and heat and summer and winter and day 
and night shall not cease,” and with the hope of another springtims 
the farmer may prepare himself snugly for the winter with the con- 
sciousness, that come what may, by his industrious toil he and his 
are sheltered from the inclemencies of the weather. In the quiet 
stillness of the broad expanse of the snow-drift, surrounded by the 
denuded trees and the frozen rivulets, in the clear, cold, bracing 
atmosphere of the typical winter day, what one could wish to be 
housed up between brick walls where a glimpse of the sun is a lux- 
ury and the pure whiteness of the snow is unknown? Who would 
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exchange the view of the hills and the river in their ermine winter 
cloak of ice and snow for the sight of the seemingly interminable 
sky-scraper with its dingy roof-garden covered with patches of gray 
snow? Who would exchange the glorious quiet of one of God’s own 
moonlight winter nights, when every snow crystal reflecting back its 
particular moonbeam lending an air of enchantment to the scene, 
making this old world of ours seem a fairy creation just from the 
hand of the master of magic, for the electric lighted, hustling, bus- 
tling city street with its air surcharged with impurity, loaded with 
disease germs and filled with an infinite sense of unrest and pulsat- 
ing inquietude? God made the country and placed man in it, sur- 
rounded by Nature’s peace and quiet; man made the town, with its 
unceasing discontent, its disregard of human life and happiness. 
Man feels the necessity of returning to the natural life. A longing, 

an intense yearning seizes upon him for the cool forest and the mur- 
muring brook, for the whisper of the wind among the tree-tops and 
the gentle caresses of the soft breeze and, leaving the confines of the 
city, he hies him away to the country to récuperate his wasted ener- 
gies, refresh his mind and draw in inspiration from the broad out- 
look and renewed force of nature for a renewal of his daily combat 
in the artificial civic life. 

Oh! much is the man who lives among the fields and in the sun- 
shine of the Almighty to be congratulated. His robust health, his 

“bronzed cheek and brawny muscle are to him of more value and 
enjoyment than all the millions of a railroad or steel magnate. His 
children born and reared in the proper natural conditions with their 
full share of pure air and life-giving sunshine recruit the ranks of 
the drudging list of bloodless city incapables whose life-blood, drop 
by drop, has ebbed away in the stifling crush of the mad city life. 
He lives near to Nature’s heart and Nature gives him of her bounti- 
ful store of all that he requires in this wo1ld, and along with it the 
freedom which can be acquired in no other way, nay, not even with 
the help of filthy lucre. Veritably, the happiest, freest and most use 
ful life is lived ‘near to Nature’s heart.” 

BOYS AND GIRLS ON THE FARM, 

By MISS NETTIE R. SPICHER, Thompsontown, Pa. 

When we come to think candidly of a farm without boys and girls. 
we are soon led to see that, under these circumstances, the farm 
would soon come to grief. Boys and girls are important factors 
in the make-up of a farmer’s home. Could we, for one moment, 
think farm life complete were it not for the good natured, sunny 
boys and girls? The life of the farm is very much what the boys 
and the girls do. Their lives are rich in toil; and they fully realize 
the value and dignity of labor, and, that it is the lever which turns 
the value and dignity of labor, and that it is the lever which turns 
the world. 
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They are ambitious and wide-awake; they do not lie under the 
shade trees while the crops ripen to drop into their garners, although 
there are allurements. They are surrounded with the beauties of 
nature, breathe pure air laden with the perfume of blooming flowers, 
they have the birds about them busy building nests and singing 
sweet songs of love and cheer, the bees as they hum and the butter- 
flies as they flit to and fro sipping nectar from the sweet flowers. 
From morning to night the whole year round, the many duties in 
farm life give them but little time for ease and idleness. Neverthe. 
less, their lives are illumined either with pleasure or with profit, 

perhaps with both. Do not say: “There is nothing in farming.” 
There is a keen sense of ownership and independence, full health, 
physical power, good water, wholesome food, a happy home, rest, 
pleasure and amusement, besides many things which are unmen- 
tioned. 
Thomas Jefferson said, that “the strength and prosperity of the 

government depended on its strong, prosperous and independent 
agricultural class and after caring for them by giving fair and just 
legislation, all other industries would build themselves around this 
industry, as necessity required, in a strong and vigorous manner.” 
Boys and girls on the farm “may get weary and think work is dreary; 
but ’tis harder, by far, to have nothing to do.” It is in farm life, like 
in anything else that we find well-bred, cultured, useful boys and 
girls; on the other hand, there are those who are sluggish, useless © 
and unprogressive. 

It is unnecessary to state the manifold duties of boys and girls 
on the farm, that is readily seen. Where the family is industrious, 
all lend a helping hand in the discharge of their duties; no matter 
whether it is out-of-door work or household tasks. There are some 
farmers’ girls who work in the fields all day, taking a hand with 
their brothers, and then weary and over-worked, toil on with their 
household tasks until dark, and even longer. As a rule, they are 
generally out in the early morning enjoying the blessings of the 
dawn, and as the day goes on, they collar the daily routine of work 

with cheerful hearts and with willing hands. After the day is well 
spent and the long shadows of evening fall over the land, when 
everything is hushed to silence and repose; they gather into the 
home—and who, but the boys and girls, know the meaning of an 
evening on a farm? They talk over the events of the day, and lay 
p'ans for the next day. They sing; play games; read books, papers, 
and magazines; and have many other pleasant amusements. This 
is true to a certain extent in families, only where there is a desire 
to progress and some intelligence—where the parents look after the 
welfare of their boys and ‘girls. Boys and girls in humble farm 
homes, in which each add their mite so that all may share the com 
mon ood are just as happy and in some cases happier, than those 
in more beautifully adorned homes, so that contentment in striving 
for useful manhood and womanhood is what makes boys and girls 

happy. 
Boys and girls on the farm should be as well educated, as well 

cultured, as well represented, as well dressed, and as much re- 
spected as anyone else. It is an honor to them to feel that the daily 
bread of the highest and the lowest of mankind is the fruit of the 
farmer’s labor. 
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Nearly every boy and girl up to a certain age love nature. On 
the farm where the great book of nature is open wide to them, 
they can observe the woods, the wind, the clouds and the wayside 
flowers. ‘These are all blessings which God has given us to enjoy. 
They can receive live botany by studying real plant life as it presents 
itself to them, and not the cold technical study of it. They can 
obtain a knowledge of zoology by observing the habits of animals 
in associating with them. They can become acquainted with orni- 
thology, not from any book alone, but from the little songsters and 
their homes. 

Some people think that farmers do not need much education. 
That is one reason why the boys leave the farm. To farm scien- 
tifically, they must be educated. 

In this era, they must know more than to plow and sow; to reap 
and mow. Boys and girls on the farm need a good education, and 
they will take a good education—yes, under the circumstances, they 
will take a better education than other boys and girls. Many of 
the brightest men in the land have been reared on the farm and have 
received their inspiration in the wayside schoolhouse. Their 
names are found on the roll of business men, lawyers, physicians, 
preachers and good politicians in any of our large cities. How nec- 
essary it is to have in each country district a high school, so that 
the boys and girls may be better educated and kept on the farm 
longer! The child who is educated, especially in nature, enjoys the 
unfoldings of its mysteries and appreciates its beauties, spread 
around with so lavish a hand; and as the years go on, will learn to 
love the work for which he is so greatly rewarded, and as he glances 
over the farm, his soul drinks in the beauty of waving grass, sweet 
scented clover and rustling corn; and as the silken tassel is lifted, 
his intelligent mind realizes that at the base of each shining thread 
there is a rich reward awaiting him. 

FARMING AND ITS IMPORTANCE COMPARED WITH OTHER 
INDUSTRIES. 

By MRS. JENNIE BEIDLER, Abrams, Pa. 

Daniel Webster tells us that “When tillage begins, other arts 
follow; the farmers, therefore, are the founders of human civiliza 
tion.” What a thrill of pride should run through our veins when 
we think that we are engaged in a work that has been going on 
ever since the Creation. And how our little institute, held here to- 
night, should work to show the world how noble our calling is, and 
how important it is, that we should exist. 

For the purpose of facilitating agriculture, the land has been 
divided at various times, so that now the tracts of tillable land 
are such as to give the farmer, in most cases, the advantage of mak. 
ing his own selection. In doing this he has many things to con- 

43 
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sider. He must have some idea what line of farming he is going to 
follow. The matter of proximity to a good market is important, 
as is also the proximity to a railroad station. But wherever he 
locates, or however large or small his farm may be, his one ambi- 
tion should be to make it pay, for the richest farmer finds little 
satisfaction in conducting a farm that will not at least pay its own 
expenses. 

The secret of success in farming is to know how to doit. Not only 
to be able to raise crops, but to raise crops that are in greatest 
demand; and those that will sell to the best advantage. Let it be 

said of the farmer as the poet Longfellow has said: 
“His heart is in his work, and ’tis the heart that giveth grace 

to every art.” 
To be sure, all cannot be equally successful in farming. But do 

not be easily discouraged. If a lawyer loses a case does he give 
up his profession? Or if a doctor lose a patient, does he give up 
his occupation? No, indeed; it only leads them to work more ener- 
getically; to think more deeply, and so find out wherein they have 
failed. So it should be with the farmer, for so much is dependent 
on his efforts. Let him read his newspapers and magazines, the 
latest books on agriculture; let him think beforehand what he can 
do practically to improve his farm and make it more profitable than 
it was in the past. Does he aim at a life useful and beneficial to his 
race, then let him remember that every acre he reclaims, every blade 
uf grass he causes to grow where none grew before, ameliorates the 
condition of his fellow-men. 

And we who have joined the band of farmer’s wives, let us not 
lament our fate, but feel thankful that we have the privilege of 
breathing the pure, fresh air of the country God has made. Let us 
put on the armor of tact and industry and be prepared, at all times, 
to be a help on the farm, not a hindrance. 

“Good husband without it is needful there be; 

Good housewife within is as needful as he.” 

Our great lines of transportation are dependent on the farmer 
and his products. Immense quantities of lumber, coal, iron, wheat, 
grains of all kinds, flour, petroleum, and fruits of all kinds are trans- 
ported yearly to different countries and to all the large cities and 
towns. These cities and towns are increasing rapidly, and as they 
increase, the greater is the demand for farm products. But how 
would this transportation be carried on if it were not for the ship- 
yards and ship builders, the innumerable machine shops and ma- 
chinists? And where is the material obtained with which to work? 
Originally from the country, from the forests and mines, where a 
host of lumbermen, miners and iron workers are working daily to 
supply the demand for these products. And every one of these men 
with their families, owes his living to the labors of the farmer. 

The great army of clerks in our large department stores, is also 
dependent on the farmer for its daily bread. Many of these clerks, 
no doubt, lived, at one time, on the farm, and now are obliged to be 
shut up where the sun seldom shines and where a breath of pure 
air is not known. How many of them would, if the opportunity 
presented itself, go back to the farm and the hospitality of the 
farmer? The bankers, brokers and men of profession, many of 
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whom would look with scorn on the farmer if they were to meet 
him, would, indeed, be chagrined, if, on entering their respective 
homes after their day’s work is done, with the expectation of dining 
sumptuously, they found their tables void of all the products of the 
farm. 

Again, how useless would the vast number of large cotton and 
woolen manufacturies which are found in different parts of our coun- 
try be, if it were not for the quantities of cotton produced by the 
farmers in the‘ South, and the wool that is also obtained from the 
ereat number of sheep raised on the farm. A large proportion of 
the successful men in the large cities are the product of the farm and 
not any of them, whether rich or poor, could live without the farmer 
and his produce. 
And last, but not least in importance, by any means, is the boy on 

the farm. He it is who runs errands, feeds the chickens, milks the 
cows, and does the numerous indispensable things to be done on the 
farm. But do not let him think there is nothing but drudgery in 
farming. When he is milking he should not think that he is doing it 
just because his master wants a few quarts of milk, for which he 
will receive so many cents a quart; but let him think that he is doing 
it to help mankind; for how many little lives alone are dependent on 
the product of the dairy farm; to say nothing of the quantity of 
milk, cheese and butter consumed by older inhabitants. Let him 
have his books and papers, good ones, of course, and give him the 
best education you possibly can—a complete course in agriculture, if 
you can afford it, and then if he still has an inclination for the farm, 
he can go to work with a knowledge of what he is doing. He need 
not be ashamed of his calling, for farming is the most independent 
and healthful work he could do. If he becomes so situated that he 
can leave the farm for awhile, and engage in other business, the 
experience gained thereby may do him good. 

About two-thirds of the young men have gone to the city from 
the country; and to them we must look for life and energy in busi- 
ness. 

One autumn, several years ago, President McKinley, with a num- 
ber of the members of his cabinet, was riding in a special car through 
the West. ° As the train sped along and then slowed up, they noticed 
in a field a boy jump quickly on a warm spot on which a cow had 
just been lying, and the question was asked. How many of those 
present had, as barefooted boys on the farm, done the same thing? 
And every one present had warmed his bare feet in this way. This 
incident shows that even our great statesmen, many of them, are 
the product of the farm; and the government itself looks to the 
tarm for its success. 

So boys, if you are tempted to leave the farm, stop and think, and 
think again, before you make the change. If some of our greatest 
presidents began their career as country boys and worked their way 
to the highest and most honored position a man can hold, what can’t 
you do with the advantages you now have in obtaining an education. 
We need in every walk of life those who have developed brain and 
brawn in the fresh, pure air of the country. 

“The riches of the Commonwealth, ; 
Are free, strong minds and hearts of health; 

And more to her than gold or grain, 
The cunning hand and cultured brain.’—Whittier. q 
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THE HORSE AND HIS ORIGIN. 

By W. L. MERTZ, New Columbia, Pa. 

Ancient history is not old enough to give an account of the time 
when the horse was first made the servant of man. In the most 
ancient writing the horse is never mentioned in a wild state, but 
always in connection with man, his master. His native land is gen- 
erally conceded to ke among the hill and plain regions of tropical 
Asia. In sacred writings the horse is first mentioned in the time 
of Joseph in Egypt. During the time of Moses, horses were used 
in the wars. This animal has always been of the greatest import- 
ance to man. Between ancient and modern times the Arabs be- 
stowed the greatest care in regard to his breeding, and gave him 
very kind and intelligent care. They treated their horses as com- 
panions and held them in their highest esteem. The Arabs fur- 
nished the foundation blood for our English and American thorough- 
bred. The Arabs first established pedigrees and they guarded the 
purity of the animals as almost sacred. Breeders of to-day are fol- 
lowing their example in regard to purity of blood, and we trust 
also in kind treatment. The brutal trainer is a relic of the past, and 
kindness is becoming more and more a necessary attribute of the 
successful horseman. 

The first breed of most importance to be considered is the Ham- 
bletonian. The decendants of this horse have raised the trotting 
horse to his highest perfection. The original source of this valuable 
breed of horses, we might say was imported Messenger, whose orig- 
inal breeding combines to Darley and Goldolphin Arabian: This 
horse was imported from England in 1788. The breeding of the 
trotting horses has become a great and rapidly growing branch of 
home development. Trotters are now separated into many families, 
but while they are different in appearance and names, yet their 
pedigrees are so thoroughly interwoven that they are all closely or 
remotely related. The English thoroughbreds are horses of long 
and proud lineage. These horses have long been famous for their 
great speed and endurance. The South has a passion for sports of 
the field, and it is in this locality where the American thoroughbred ° 
has been developed to his present perfect condition, and he stands 
to-day unsurpassed by any family of horses in the world. 

The French coach horses possess a combination of Arab, French 
and English thoroughbred blood. They have been carefully devel. 
oped under the direction of the French government, and they unite 
valuable qualities of several breeds, making a family of large size, 
great endurance and speed. They are now being extensively bred in 
this country, and possess extraordinary style, combined with many 
invaluable qualities, as would be expected from horses descended 
from such a noble ancestry. 
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THE CLEVELAND BAY. 

This: English family is tall, powerfully built, has good endurance 
and is very active and is considered an all purpose horse such as all 
farmers need. This horse is not plentiful in the United States, but 
they will surely grow in favor as their desired qualities become 
known. 

NORMAN PERCHERON. 

The origin is not known for a certainty, but are termed as the 
Frenchman’s pride, and are divided into two classes. The Norman 
proper is a very heavy horse, muscular, closely built and weighs 
about 2,000 Ibs. The Percherons are not so heavy, more active, 
cleaner built and very desirable. 

The Clydesdale is an English-Scotch breed of large bone and 
muscle and great frame; this valuable horse has many admirers. 

The Belgian horse originates from Belgium, and his general con- 
formation and endurance has won for him many admirers in the 
leading markets of the world. The mustangs and ponies are of 
small size and are far from being handsome. They are descendants 
of horses escaping from the Spaniards during the conquest of 
Mexico. Indian ponies are the product of horses escaping from do. 
mestication. Shetland ponies are the smallest. 

THE FARMER’S HORSE. 

This class of horses is the most important branch of the equine 
family, because he is used by the largest number of people, and the 
farm horse is employed in the production of that which sustains 
the life of man as well as of most animals. Horses of this class are 
generally of a mixed breed, but they must be of good size, style and 
action, in order to be valuable. A majority of farm horses are too 
small to be of the most value to their owners. Farmers as a class 
should recognize the necessity of good work horses in order to ac- 
complish the best results. 

Inferior horses cannot give as good results and cost just as much 
to keep them, 

The farm horse cannot receive too much attention, in view of 
their great and growing importance. He is beginning to be recog- 
nized and cared for as his merits deserve, as he has always been the 
faithful servant of man. 

A NEGLECTED INDUSTRY. 

By JAMES BLAIR, Hartstown, Pa. 

When your committee invited me to read a paper here, I accepted 
without hesitation. Not that I thought that I could say anything 
new, but that I might remind some of the people of Western Penn- 
sylvania the seeming neglect of what was a few years ago one of 
the farmers most remunerative industries, the growing of beef cat- 
tle on our farms. 
Many who are here to-day can look back with me a few years and 

see on nearly every farm, especially the valley farms, fine herds of 
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a large type of cattle composed about equally of cows, calves, year- 
lings and two-year olds. And if our visit is in the spring or early 
summer we would see a bunch of three-year old steers. In looking 
over the herd we find the breeding stock are a large uniform lot well 
adapted for the production of milk and beef cattle that commanded 
the highest market price. Among the rest of the herd all are vigor- 
ous and rarely any in the finished beef condition except the three- 
year old steers or a two-year old heifer that was not considered 
desirable to replace a cow. With that the owner would often haye 
to sell his Ohio neighbor or the eastern shippers. While the grow- 
ing of beef was their specialty, the sales of fresh cows added con- 
siderably to the farms income, some years being equal to the amount 
received for the finished steers, which were all generally sold in the 
spring or early summer. 

By closely adhering to this specialty the farmers marketed in a 
condensed form the most of his feed products of the farm, thereby 
enabling him to improve the fertility of his land by the use of a good 
supply of home manufactured fertilizer, commonly known as “barn 
yard brand,” but never offered for sale by the agents of commercial 
fertilizers, whose goocs only prostrate cur soils, give us more ex- 
perience and has already taken cash enough from our country to 
make our roads equal to the finest pavements of our cities. As crop 
failures and empty feed bins, and I might say, mortgages and hay 
presses were unknown on those farms, it is needless for us to linger 
there, although all other departments show benefits gained through 
the cattle department, so we will return to the present conditions. 
How changed to-day is this industry. Once one of our greatest re- 

sources now driven out by the little Jersey, the hay press and keen 
competition of the Western states with their cheap grains and early 
maturing cattle known on the market as prime cattle or baby beef. 

Some of us have changed by replacing the old established reds and 
roans with the dairy breeds, while others are striving to make both 
ends meet by feeding their high-priced grain to a steer of so much 
mixed breeding that it has been necessary for the owner to give a 
statement with each steer to assure the buyer there was any meat 
on the ends or middle either. 

Being somewhat of a specialist, as I grow beef animals, not for 
beef but for breeding stock and have always aimed to produce the 
market topping beef animal, that I do not doubt for a moment, my 
friends, that we can grow as fine beef animals to-day on our farms 
by adhering to the Angus type, with any of the beef breeds. But 
the more Angus blood your herd contains the greater your chances 
of topping the market and winning the best prizes at the Chicago 
International. If we only have what the best market demands and 
we can easily grow the prime beef steer if we start with good in- 
dividuals. Give them good feed, good care and keep improving our 
herds by overcoming their weak points. 

Although we are not the owners of new soils we have many ad- 
vantages over our western competitors, one or two which I will 
mention, is: A greater variety of forage, better water and climate 
for grazing, also the silo, which should be on every farm. We are 
nearer the markets that are now being supplied by Armour & Co., 
Swift & Morris and other dressed meat firms of the West, who are 
sending train loads of their meat and meat products in their own 
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specially built refrigerator cars to their large warehouses in all the 
principal cities and distributing from there to the smaller towns 
and even our country butcher, can get his supply delivered at his 

door by the quarter or even a package of beef soup, so thorough is 

their system of handling. All of which is taking hundreds of thou- 
sands daily of our money that we should have, or a part of it at 
least, to get better breeding cattle, improve our farms and homes 
and thus, enable us all to more fully understand general farming, 
the greatest of all industries. 

CLOVER AND HOW TO GET IT. 

By C. L. TREGO, McCoysville, Pa. 

Glover has been the Juniata county farmer’s best friend, but our 
best friend has gone back on us. What has clover done for us, and 
what have we done for the clover plant, are’ questions which we 
may well consider. What can we do for clover, and what may we 
reasonably expect of it in return, is the true subject of this essay. 

Clover differs in its chemical formation from any of the other 
staple crops that we raise in that it contains a greater proportion 
of those elements called protein, or the nitrogenous substances of 
plants which the animal system has power to transform into the 
albuminoids, which go to form blood, bone, tendons, tissue, etc., and 
to build up and strengthen the digestive organism and indirectly to 
strengthen the nerves. Scientists tell us that clover has power 
through the influence of bacteria, which form nodules on its roots, 
to take nitrogen directly from the air and appropriate it to its own 
development, and the chemists tell us the matured plant contains 
a trifle over 64 per cent. digestible crude protein, while the best 
timothy hay contains only about 22 per cent. Hence we see why it 
is such a valuable feed of itself, and why? It will increase the food 
value of other and less nitrogenous plants when fed with them. The 
other fodder and cereal plants which we raise require more or less 
nitrogen for development and as they have not the means of ac- 
quiring it except from the soil, their wants must be supplied, and 
to do this entirely from a commencial source is impracticable, owing 
to a limited supply and the consequent high price of the amount 
required and the low price of the product. Here the clover with its 
accompanying microbes has stepped in and filled the breach by 
gathering the nitrogen from the great fountain-head (the air), and 
placing it, a volatile gas, in a tangible form, which may be appro- 
priated to the sustenance of the animal kingdom or returned to the 
soil to feed other and more dependent plants. When clover grew 
abundantly with us we had no other thought when plowing down a 
sod but that we would raise a good crop of corn, oats and wheat 
and then put it to clover to recuperate, and at the same time furnish 
us an abundant supply of the most valuable hay. But without 
clover we cannot raise even one good crop without buying costly fer- 
tilizer and then the care on which the fertilizer comes in on would 
usually be sufficient to carry out our surplus grain. Clover then is 
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the Hercules among plants, the best friend of agriculture, the key 
to successful farming. But what does all this amount to while our 
hypothesis holds true that our best friend has gone back on us, 
and this brings us to the second part of our subject, how to get it. 
How did we loose it? How have we treated it? What have we 

ever done for the clover plants? Clover likes a little lime and mag- 
nesia once in a while. We have recognized this and fired it on with 
a shovel. Lime is to the soil what medicine is to the system, and 
in proper doses at the required time is good, but you can’t supply 
enough at one time to do for 15 or 20 years and not cause injury. 
Clover likes a little potash and phosphorus and we have added 50 
per cent. sulphuric acid; sulphur means brimstone, and a union of 
sulphuric acid and carbon make carbonic acid gas to which all life 
must succumb. If our friend asks fish scrap, for pity sake let us give 
it ground stone in preference to such a breakfast. Clover must have 
the assistance of these minute organisms called bacteria, and they 
can no more live on wind alone than you and I can, but require the 
presence of decaying vegetable or animal matter in the soil. We 
have taken the first crop off for hay, the second crop oif for seed, have 
hauled the manure out on the oats stubble and plowed it down to 
the bottom of the furrow, thereby depleting the land of both bac- 
teria and moisture, and then by way of cultivation to the clover we 
have turned in the stock after the seed comes off and allowed them 
to bite and trample until the ground freezes in the fall. 
Why has our friend gone back on us? We often hear ourselves 

saying we can’t raise clover any more, and we have said it so often 
until we have really come to believe it. It is simply a stereotyped 
expression and means nothing. Whatever the fact is, clover does 
not grow spontaneously except in very rare years when the tempera- 
ture and humidity of the air is something near what it should be 
every year in the soil. Can’t raise clover in Juniata county? Our 
geologists will tell us this evening if they tell us the truth, that 
there is no richer soil naturally than we have right here in Juniata 
county, even the black soil of North Russia, North Dakotah, etc., 
cannot begin to compare with it in their natural condition, but they 
are filled with vegetable matter, decayed and decaying, and to this 
fact alone lies their power to so far outdo us in the quality and quan- 
tity of grain which they raise, even against such fearful odds of 
climatic conditions and lack of rainfall. And the same may be 
said of the famous Red River Valley, except as to climate, but as 
to natural strength of soil they are far enough behind. The only 
natural advantage which California or Cuba has over us is one of 
climate, but deplete such land of the vegetable matter which they 
contain and our poorest pine knolls would look like an oasis beside 
them. Who has not heard of the fertile farms of New Jersey. 

Let me tell you friends, many of those fertile farms is sand. Now 
what is there in sand to raise a crop with? Why nothing atall. A 
little of it is good to keep land from baking and to make cultivation 
a little easier, but the rest of it is an obstacle to be overcome. Yet 
those fellows are stirring it around and raising the best of crops; 
but they well understand the difference between a crop growing 
and growing a crop. They grow their crops and we can grow clover 
if we will half try. Scattering a little clover seed over the wheat 
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field every spring is not growing clover by any manner of means, 
even though, as I said before, clover will grow sometimes. 

The first place to begin to cultivate clover (or anything else for 
that matter), is in the mind. The carpenter will never erect the 
house unless in the first place he is able to set down and picture 
before the mind’s eye every sill, post, mortice, tenent, brace, room, 
closet, window and door in their proper place and at the same time 
see the material, scaffolding and labor necessary to prepare them 
and get them there. The wheelwright yill never build the wagon 
unless, in the first place, he can see all the material shaping and com- 
ing together to form that identical wagon. The first thing for the 
mechanic to know is what kind of a house he is going to build, and 
the first thing for us to know is what kind of clover we are going 
to raise, and the next then, in both cases is to select a suitable foun- 
dation on which to start it. 

I have decided to grow alfalfa, believing it to be superior to red 
clover in many particulars and in support of that belief let me read 
you a few extracts from Farmer’s Bulletin No. 31, by Jared G. Smyth, 
of the U. 8. Department of Agriculture: 
“Alfalfa is a deep feeder, the tap roots descend to great depths 

wherever the soil is loose and permeable, often averaging 10 or 12 
feet. It has been recorded as sending its roots to a depth of 50 to 
60 feet and it is believed that under favorable circumstances it may 
go even deeper. 

“As soon as alfalfa is from 12 to 16 inches high the first crop can 
be mown and from that time it can be cut as often as it grows high 
enough. It is very important that the plants get a.good footing 
and develop a good root system the first season. Alfalfa when fully 
established yields as much as 6, 8, 10, 12 and sometimes 16 tons of 
dry hay per acre per annum.” (That would mean for this country 
from 3 to 5 or 6, with a possibility of 8 tons per acre per annum.) 

“The richer and cleaner the land and the more thoroughly the 
soil has been prepared before sowing the seed the larger will be the 
net profit from each acre. There is no better hay plant than alfalfa 
in regions where it will grow. It however deteriorates very rapidly 
after the third year unless taken care of, but as already shown, with 
proper care the limit of profitable production need not be set at 
five or twenty or even fifty years. There is in the state of Sonora, 
in Mexico, a field which is known to have been kept in alfalfa con- 
tinuously for over 60 years and it is said to be in as good condition 
to-day as it ever was. 

“Alfalfa hay is a substance for such substances as wheat bran 
and cottonseed meal, usually purchased by the farmer to utilize the 
excess of carbohydrates furnished by his corn fodder or timothy hay. 
And since it can be grown on the farm there is a great saving in the 
actual cost of producing beef, pork and mutton. In this way beef, 
pork and mutton can be raised for the market quickly and at the 
lowest possible cost. It is especially valuable for young and grow- 
ing stock. -One acre of alfalfa will furnish forage for from 10 to 
20 hogs for season. At a conservative estimate 10 pigs per acre 
will gain 100 Ibs. apiece during the season from May until Septem- 
ber; 1,000 Ibs. of pork cannot be produced so cheaply on any other 
feed. 
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“The nutritive ratio of alfalfa is 1 to 31; the relation of crude pro- 
tein of alfalfa hay to that of red clover is as 11 to 7. During one 
year three crops, amounting to 3.8 tons per acre, contained 167 Ibs. 
nitrogen, 31 Ibs. phosphoric acid, 194 Ibs., 100 Ibs. potash and 152 
Ibs. of lime, or about $36.00 worth of fertilizer, not counting anything 
for the lime. By raising alfalfa the farmer not only provides an 
excelent quality as well as a large quantity of forage for his domes- 
tic stock, but he is at the same time enriching his fields with a fertili- 
zer which, if purchased ip the market, would cost a great deal of 
money.” 

The next thing and most important is selecting the foundation or 
location. Alfalfa is a deep feeder; it cannot stand with water on 
the surface for any considerable length of time, but must have soil 
moisture and will go almost to any depth to get it provided the sub- 
soil is not to tight that it cannot get through. We have a great 
deal of just such soil in this valley which was once an old ocean bed, 
and in many places the soil was formed by material which it carried 
and deposited in places to great depths, always putting down the 
coarser materials first and covering them with lighter, until finally 
the waters receded and left a very deep formation, something like 
this first, stones worn smooth and round, next pebbles with shells, 
then sand and clay. 

In addition to this, along both sides of this old bed by some great 
drying or cooling process, was formed two great fissures into which 
ran the molten flint until it fllled them up. Down this formation 
I have seen the common locust root for a distance of 30 feet. Who 
ever heard of our flint land becoming water-logged at the surface or 
lacking soil moisture very near to the surface even in the severest 
drouth? Again, along the margin of the clays and extending for 
varying distances away from and higher than they, are shales which 
have become partly disintegrated for a depth of from 8 to 6 feet, - 
immediately beneath which run reefs and streams of soil water, 
which in times of protracted rain break out along the margin of the 
clay and form what we call wet weather springs. In any of these 
places we might reasonably expect to find a suitable location for 
alfalfa. How may we find them? Well, by the pick and shovel is 
a very sure way, though we may be guided greatly by the kind of 
plants which grow on them; for instance the wild morning-glory 
is a deep feeder and will not grow on a very shallow soil. If you 
have ever dug one of them out you have some idea of how hard a 
soil a plant will force its roots through. 

Having selected our variety and a proper location, the rest of the 
case becomes easy; in fact the growing of clover only differs in 
about two essentials from the growing of any other crop: The first 
is, preparing a suitable seed bed, and the other having a soil in which 
soil bacteria can live and multiply. By a seed bed we mean pulver- 
ized earth packed to such an extent that moisture from the sub-soil 
will rise into it, in order to retain a seed bed it is necessary to have 
it covered with pulverized earth so loose that moisture will not 
rise into it to be drawn out by the sun and lost. How tight or 
how loose each should be depends entirely on the amount of mois- 
ture you are going to have in the soil on the day you sow the seed, 
because when the ground is soaking wet it will rise through looser 
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soil than when it is comparatively dry. Clover seed wants to be 
covered as little as possible. Then we want the soil moisture right 
at the surface to germinate it, then we want our dry covering to 
become thick enough to preserve the moisture. This can all be ac- 
complished by pulverizing the furrow as deep as possible, then pack- 
ing it and allowing it to become thoroughly settled, then loosen up 
2 or 3 inches of it, then wait until it rains on it and just as soon as 
dry enough loosen not more than one inch with weeder or other 
light tool, and immediately sow your seed and cover it shallow, as 
the moisture recedes. The ground on top will dry out and become 
mulch until the point is reached where it was loosened the first time 
and there it will stop, and this process will progress just about as 
fast as a young alfalfa root will extend itself down through the 
soil. Then in order that the bacteria may live and work it is neces- 
sary that the soil contains decayed and decaying vegetable matter, 
and in getting it there we want to do so without letting it get up too 
much heat in the soil and becoming sour, for if it does we will have 
to use lime to neutralize the acid, the plant is not going to take nitro- 
gen from the air until it gets the bacteria, and it is not going to get 
the bacteria until it gets the root. So until it is able to get it from 
the air it will have to get it from the soil. ; 

BIRD STUDY IN WINTER. 

By FLORENCE R. KENDERDINE, Lumberville, Pa. 

Would you forget the ills of life, the general mental and physical 
dyspepsia with which you suffer, the notes that are coming due, the 
mortgage on the farm, the sameness of farmer’s institute papers? 
Would you forget all these, then study nature, study birds. There is 
some comfort in watching even a crow when he is not stealing, just 
because he does not have taxes, nor politics, nor indigestion, nor un- 
sympathising relatives to worry him, like most Americans have. If 
you love nature, there is a beauty in every landscape which you 
will see, an interest in every bird, and tree, and flower, which you 
will feel. Our likes and dislikes are not all born with us; some of 
them are acquired, as for instance, a taste for olives. Some persons 
would find a liking for birds far more easy to cultivate than a liking 
for olives. For myself, I like birds and olives too. I shall assume 
that you like birds, also, and if you will bear with me a little while, 
I will tell you some things I have observed about our hardy winter 
neighbors. I may tell you nothing but what you already know, for 
I know very little, and the field is wide, but if I only recite incidents 
you have noticed, it may brighten your memory, and induce you to 
continue your study, and that is all that I would ask, 

Most of our birds deserve our friendship. All hawks are not the 
enemies of the poultry raiser. The Marsh Hawk and Red-shouldered 
Hawk subsist chiefly on field mice and frogs, and according to Dr. 
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Warren, have never been known to attack live poultry, but owing 
to the general bad name of the hawk family, and the inability of 
knowing one member of it from another, all alike pay the penalty 
of death. 

The bird’s winter may truly be said to begin with October, for 
with that month all the summer birds leave us. September takes 
the majority, and the few brave hearts, like the blue bird and song 
sparrow, that sometimes endure the cold of entire winter, are the 
exceptions and not the rule. It is strange—this passing of the birds. 
Day by day through the beautiful autumn weather, these sweet- 
voiced, gaily dressed visitors, flock and go. Day by day through 
the early springtime, our more quietly robed winter guests prepare 
to depart—silently, mysteriously. 
How does that tiny wren who told us so sweetly last May, sum- 

mer was nearly here, know that with September he and summer 
must leave together? Look at Robin. It it is a bright morning in 
October, and he and his fellows are seemingly having a merry time 
up in the orchard trees, talking and calling quite as if it were April. 
Look and listen if you will, for a like opportunity may not again be 
yours until many a snowy blanket has covered the old orchard. 

After all the successful bird student is like the successful farmer. 
As the old woman said, he must have a “turn.” If he has no “turn,” 
he might just as well be a—well, he might just as well be a politi- 
cian. He might make a good politician without a “turn,” though 
it is always a risk, but he would make a very poor ornithologist, 
and a worse farmer. I have found that a pleasant way to study my 
neighbors is from a window. I do not mean neighbors in this con- 
nection, although, perchance, the same method for them would bea 
good one. I nailed a piece of fat beef to a tree one cold. winter day, 
and from a cosy corner within doors, watched for hungry birds. My 
first guest was a white-breasted nut-hatch, evidently delighted with 
his dinner. When a bit of snow fell off the meat, he ran down the 
tree to get it, perhaps thinking it a morsel of beef and not wishing to 
waste any. He went up and down with great celerity, and how he 
did “dig” the meat with his strong beak. He would sometimes take 
a morsel to the other side of the tree, as if to eat at his leisure, 
while hiding from me; then back he would come, hungry as ever. 
The nut hatch has an amusing habit of throwing his black-crowned 
head back, probably to listen, his long, pointed beak erect in the air, 
for all the world like a turned up nose, and his round, plump body 
in an attitude of close attention. He is a comfortable looking little 
creature. With him ignorance is bliss. It doesn’t make any differ- 
ence to the nut hatch whether there is a gold or silver standard of 
money, and yet he seems happy, and whether he misses anything by 
this lack of knowledge is for him to know and you and me to find 
out. 

The tiny brown creeper with his long slender tail, which always 
seems to drag behind him, came more timidly to the banquet, and he 
could not run down the tree, but always flew down, alighted on the 
bark, and then up. The creeper is a greater stranger than the nut. 
hatch, being less common and less easily seen, as he resembles so 
nearly the bark on which he hunts his insect fare. He never stayed 
long at the meat, and seemed to prefer to hunt his insects. 
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Another small bird with a black and white back, and a business- 
like air, came to my tree table. It was Sir Downy Woodpecker. I 
knew it was not Lady Downy, for she does not wear a scarlet ribbon 
on the back of her head, which Sir Downy, being gayer in taste, as- 
sumes. He is the smallest of the woodpeckers. He must have gone 
home and told his little wife about his new eating house, for the next 
day she came with him, and daintily helped herself as a lady should. 

Sometimes there is another guest table on the ground before my 
window, and here I sprinkle bread and cake crumbs. My attention 
is always divided between my visitors at this table and velvet-footed 
cats that steal around the corner unbidden to the feast. Teddy is 
as good as cats go, but he is not to be trusted with a fat snow bird 
in reach, and bird life is full of tragedies. Snow birds and sparrows 
are the most frequent visitors at my ground table, and many a 
squabble for choice bits occurs. Two English sparrows with true 
“John Bull” love of conquest, start for the same morsel. There is 
a battle somewhat prolonged, for both are warriors. They never 
think Junco can snatch the coveted bit, but the snow bird knows a 
thing or two, and hopping innocently by, and seeing that all the other 
crumbs have disappeared, he swallows it in a surprisingly short time, 
and the sparrows smooth their ruffled feathers, sadder and wiser 
birds. Sometimes there is a distinct “click, click,” a flash of flame 
among the snowy branches, and the Cardinal Grosbeak flies down to 
my table, looking among the homely sparrows like a noble among 
peasants. I always welcome him with a thrill of delight. In July 
as I swing lazily in my hammock, admiring the flutter of red-feathers 
in the hemlock above me, I grieve to think the scarlet tangier or 
black-winged red-vird and his lovely wife, with her greenish yellow 
coat, will pass from me with September. How I shall miss the 
cheery “get there, get there,” which they say over and over, as if 
mocking my idleness. 

September comes and goes, and takes my tangier, but my red-bird 
does not failme. To be sure, the January red-bird is not the one of 
July. Now he has a crest, and he would scorn to have black wings. 
Every feather on his big, beautiful body, except around and under 
his beak, is vermilion. Even his beak is red, over which his beady, 
brown eyes look out, seemingly in the best of humor. And what is 
this he says to me? Not “get there,’ for he knows it is so cold I 
am getting there as fast as I can. But he whistles! When the 
snow is deepest, and paths about the lawn need only a roof to be 
great tunnels, when every leafless twig is bearing its little white 
burden, the Cardinal takes his lofty perch and pours forth his loud 
musical strain. Sometimes it is almost as if he were whistling to 
adog. He isthe finest whistler among the birds, and in plumage one 
of the most beautiful. He and his more soberly dressed spouse, 
are very devoted. I have seen a pair flying through the bare trees, 
and have noticed how they paused to wait for each other, now and 
then uttering a tender note. Flocks of this species are rarely seen in 
this latitude. 

Another winter bird, a hardy little bunch of feathers is the chick-a- 
dee, or black-cap titmouse. As early as October I hear him “chick- 
a-dee-dee-dee.” Before I knew him, I supposed he said “chick-a-dee- 
dee,” with the accent entirely on the “chick,” this I believe being a 
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common supposition. It was only after 1 had observed the funny 
little fellow, with his black cap and throat, white cheeks and nimble 
habit of climbing and hanging to the tree twigs, that I caught him 
one cold morning. singing, as he earned his daily fare, “chick-a-dee, 
chick-a-dee-dee,” in the most cheery way imaginable, and so rapidly. 
One cannot recognize a bird song from a book or from a friendly 
description, until one has placed in his mind both the bird and the 
song. 

If everything goes wrong, and my temper is somewhat uncertain. 
nothing does so much good as a visit from the tiny winter wren, He 
appears suddenly from, no one knows where, and alights on the 
ivy covered wall. He hides behind a leaf (such a little leaf), very 
unconcernedly, and then peeps to see if Iam still about. Conyine ed 
at length of my friendly intentions, he mounts to the top of a leaf- 
less rosebush, and favors me with a strain that wins my heart. Dis- 
turbed in his rehearsal by the appearance of Maltese Teddy, whose 
taste as an epicure he knows full well, he stops without ceremony, 
takes refuge on the lowest branch of a huge hemlock, and proceeds 
to berate my favorite puss in terms which I can only applaud, and 
which lessens neither in tone nor volume till Teddy and I have 
beaten a retreat. 

Hemlock trees afford a safe refuge for many of our birds, and lucky 
is the bird lover if such trees grew near his house. During very cold 
weather he might make the acquaintance of the pine siskin, a pretty, 
brownish bird, small as a sparrow and with buffy wing bars. Or 
American crossbills, large and brownish red, noticeable for their 
crossed bills. These birds love the little cones on such trees, and 
during a cold snap last winter, a flock tarried close to the house 
some days, showing no fear. 

One can frequently see more birds in an hour from a window, than 
in a day’s walk. I have often wondered when I have seen a flock of 
birds, what kind of a meeting they are holding. It is mostly too 
noisy for farmers institutes, and too quiet for a State Legislature, 
but it is always something very interesting they are discussing. The 
fact that ladies get a word in now and then, leads me to believe in 
the farmers’ institute theory, and then again, I think maybe bird 
law makers agree that the feminine mind can fathom affairs of the 
nation, as well as affairs of the kitchen and the heart. In that case 
the bird legislature differs widely from other kinds of legislatures. 
Jam not naming all of our winter birds, but I must not close with- 

cut a brief reference to the crow. To me it seems asif he were omni- 
present. At any hour of the day one may see or hear him, and his 
harsh “caw, caw,” always sounds the better for its distance. The 
crow is—well he is the crow; he needs no description. It takes no 
close student of bird lore to recognize him. Independent, numerous, 
lawless, he camps down on the farmer’s fields with all the assurance 
of a relative. Like the blue jay, another winter bird, finer in plum- 
age than voice, he is a thief, and cares little who knows it2,- ae 
blue jay proves the correctness of the old adage, “fine feathers do 
not make fine birds.” If the blue jay and the crow could vote, they 
would not probably vote for the interests of the farmer; but that 
is not why they don’t. They can’t, you see, just as some others do 
not, who are old enough, I think, even if they do not admit it. 
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By the time that February has come, although the day is cold 
and the snow drifts linger, there is something about the sunshine 
that makes us think of June. Nothing else does—only the sunshine. 
We wade through snow, we shiver, we hear the winds whistle, trying 
to make us believe that winter is not half through with us yet; and 
then we look at the sun. No calendar is needed to tell us that those 
warm beams of his through the lengthening days, must waken the 
spring flowers from their long nap, if only to see what is going on. 

With March the return of the birds has begun. Before you expect 
him, the Phoebe-bird will be heard from a-top of a tall tree, or the 
peak of the barn, “pewee, pewee,” tenderly, cheerily, over and over. 
It is just his way of saying, “‘spring is here.” And the song sparrow 
will warble by the roadside almost like an canary. You will then 
begin to dream of a new phase of nature. 

Winter melts away, and one by one, the flowers, the leaves, the 
birds, return to greet you, like old friends. They all were here a 
year ago, yet there is nothing to weary you in a renewal of old 
acquaintance, and there is always much to interest and to enjoy. 

The most entertaining, as well as instructive writer on nature, 
of whom I know, is John Burroughs. He never dips so deeply into 
science that the average reader cannot follow him, and yet you feel 
that he knows all about it. His books are very simple, and very 
thorough, better than Thoreau, to me, and a chapter by a cosy fire, 
with him, is quite like a brisk out door walk, 

Colored plates are of great assistance to the bird student, even 
though they are somewhat expensive in books and out, and a good 
opera glass is of great value. Clothing, subdued in color, like the 
woods, and very quiet manners, are two more great essentials. If 
you doubt your liking for the study, place three birds and all their 
habits correctly in your mind, and see how your interest in all the 
others will grow. 

Unlike the majority of patent medicines, nature study is not war- 
ranted to cure everything from a pain in the head to a corn on the 
toe, but out of doors one forgets dyspepsia, and you will find in the 
bird’s world, many feathered creatures, in habits, in character, I had 
almost said looks, similar to persons in your own. You will find 
the industrious one, the solitary one, the quiet one, the beauty, the 
sweet singer, the chatterbox, the thief. There must bea sort of bird 
politics, for you will not even fail to find the “boss.” He is in the 
woods of Pennsylvania, the same as in town and county. Adapt 
yourself to circumstances and you will find yourself at home. 

THE COUNTRY TEACHER AS A SOCIAL FACTOR. 

By ESTELLA G. YOCUM Sellersville, Pa. 

The existence of the human race is, to a very large extent, depend- 
ent upon the farmer. Go where you will, you must find that the 
farmer is an important quantity in the woof and fiber of the entire 
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world. It is but perfectly natural for the farmers to combine and 
for their own special benefit discuss problems pertaining to their 
interests, and how they may continue to maintain this important 
eminence of their need to the world. It is here in these farmers’ 
meetings where one comes in touch with new ideas and methods. 
These are of importance not only to the farmer, but especially so 
also to the people dependent upon the farmer. The day has long 
since gone by when the farmer depended solely upon the richness of 
the virgin soil. So much of a drain has been made upon it that it 
refuses to give more in return than it has to give; hence the farmer 
is discussing the need of how to supply the missing quantity in the 
soil. 

While he speculates and experiments upon this phosphate and 
that fertilizer, his children come and grow up to importance, and 
another weight is added to his calculations—a weight, the burden 
of which he can hardly realize, much less had he made distinct prepa- 
ration for its successful carriage. He begins to soliloquize with 
himself. He sees the need of education. The farm training he can 

“supply in a large measure himself, but that is not enough; ‘his chil- 
dren must become rational, self- sustaining members of. his family. 
He sends them to school to an experienced teacher who knows the 
needs of a farmer boy and girl. That teacher can mould and fashion 
the child’s intelligence as she will. She can bring about a kindred 
love and pride for the child’s surroundings, so that the child will 
never desire to leave the parental roof, but be a continued help and 
blessing to both family and the farm; or by some subtle and seduc- 
tive way, she can instil into the woof and fiber of the child’s make-up 
a desire to know of things beyond the farm, and sooner or later the 
child grows out of its leading strings and concludes to tempt the 
unknown existence beyond the farm. So he becomes alienated from 
the parental roof, work becomes drudgery, the seductive and inviting 
influence of the town or city have him in their grasp, and away he 
goes. 

The farmer looks for a remedy and instinctively turns to the 
teacher. The teacher now realizes that there is more required of her 
than the daily routine of planning to develop symmetrically the 
child’s mind. And now she finds that her social strength must also 
be reckoned with. The community in which her teaching is felt 
must also feel her social work. She begins to study the social 
problem. She finds that by skillfully combining the forces at her 
command she can bring about a much needed addition to country 
life. The young men and young ladies need wholesome amusements 
so that the social qualities may best be brought out. She inaugu- 
rates young people’s clubs, reading circles, or debating societies, 
where the young may assemble and thus be of mutual benefit to one 
another. Entertainments are prepared in the various schoolhouses, 
and the interest in the community is enhanced. Pride grows, de- 
sire for further knowledge is fostered, opportunity is afforded, 
giving room for personal influence, individual power and ability are 
brought to the surface, and so the community becomes richly blessed 
by means, the beginning of which the teacher was the prime mover 
to inaugurate. As the tone of the gatherings is elevated, so the 
young men and young ladies feel themselves elevated, and the 



No. 7. DEPARTMENT OF AGRICULTURE. 681 

strength and bond of honor is stimulated. It will keep the boys 
from frequenting doubtful loafing places, and give to the girls 
thought for discussing the various traits in the make-up of the men. 
The parents will be honored to have gatherings of this nature at 
their own homes. The tendencies to dissipation, which are fre- 
quently found in country districts, will be reduced to a minimun, if 
not altogether stamped out of the community. Yes, the teacher who 
is alive and awake to the interests of her district can wield a re- 
markable power for good if she once begins to assert herself. These 
matters can safely be discussed where teachers gather to discuss 
problems relating to their school work. Let questions as to how to 
improve the social conditions of a district be discussed; then steps 
taken to inaugurate reforms and amusements, and in ninety-nine 
cases out of a hundred the community will rise to a man and call the 
teachers indispensable factors in solving the social problems con- 
fronting them. 

In many cases the teachers have not really been alive to the inter- 
ests of acommunity. And I greatly fear that too often the thought 
becomes patent that they are simply employed to teach the children 
in school. Nothing is farther removed from the importance of a 
teacher’s influence than such a thought. A community ought to 
expect all the good from a teacher that is found in her. Anda 
teacher who fails to embrace an opportunity to do good outside of 
her school room is falling far short of the ideal teacher. 

It has often been pronounced that as the teacher is, so is the 
school; but I am willing to say that as the teacher is alive to the in- 
terests of her district, even so will the district grow and improve 
in the social scale of a farmer’s life. And depend upon it that the 
dangers of boys and girls drifting away from the parental roof need 
not be feared so much when a good, live teacher takes in hand to 
mould the social conditions of a country. In the country where 
elements working in this direction are not so numerous, she can not 
at once use her best efforts with telling effects. 

THE NECESSITY OF A HIGHER EDUCATION IN COUNTRY 
SCHOOL DISTRICTS. 

By MRS. SARA WILCOX, Millers’ Station, Pa. 

The fact that our rural schools needs to attain a higher and more 
thorough course of education is evident. Why do not children in 
the country need as thorough an education as those living in the 
cities? And why should the schools not be such that they may 
acquire their education without leaving home? 

There is, at present, a new interest in rural affairs; especially are 
economic and social aspects of agriculture and the rural school re- 
ceiving more attention than for years before. It may be that so far 
as this interest is manifested in the multiplication of magazine 

44 
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articles and newspaper editorials, dealing with rural problems, it 
is merely a passing tad; but there is, without doubt, coming to be a 
genuine interest on the part of educated people, in the condition of 
agriculturists and their schools. : 

Our rural schools are being severely criticised, and very justly, 
though I think some of this criticism pertains to the machinery more 
than to the product. This rural school question was never before 
such a live topic, not only among our educators, but among our 
farmers, as it is to-day. Whether the system of centralization, which 
seems to be the solution of the question, prevails or not, the pros- 
pects never were so hopeful as they are now for the substantial bet- 
terment of the country school. In many townships we now find high 
schools where pupils may, after completing the course of the common 
branches, take a short high school course. This has many advan- 
tages over the present condition of schools in this township. But 
why would not a centralized school, with a longer and more thorough 
course of study, be better than the separate high school? Work- 
ing examples of this system may be seen in many rural communities 
in the consolidation of school districts, which makes one strong and 
effective educational center possible. In many country districts 
this is the question: “Shall the old scattered schoolhouses give way 
to a central school building to which pupils shall be transported at 
the public expense?” 

On general principles the advantages of such centralization will 
appeal to all who are interested in the improvement of rural condi- 
tions. I take from the American School Board Journal the advan- 
tages summarized as follows: 

1. The health of the children is better, the children being less 
exposed to stormy weather, and avoiding sitting in damp 
clothing. 

2. Attendance is from 50 to 100 per cent. greater, more regular 
and of longer continuance, and there is neither tardiness nor 
truency. 

3. Fewer teachers are required, so better teachers may be secured 
and better wages paid. Teachers are brought together in a 
community where professional zeal is cultivated. 

4. Pupils work in graded schools and both teachers and pupils 
are under systematic and closer supervision. 

5. Pupils are in better schoolhouses, where there is better heating. 
lighting and ventilating, and more appliances of all kinds. 

6. Better opportunity is afforded for special work in music, draw- 
ing, ete. . 

7. Cost in nearly all cases is reduced. Under this is included cost 
and maintenance of school buildings, apparatus, and school 
furniture and tuition. 

School year is often much longer. 
Pupils are benefited by a wide circle of acquaintance and the 

culture resulting therefrom. 
10. The whole community is drawn together. 
11. Public conveyances used for the children in the daytime may 

be used to transport.their parents to public gatherings in the 
evenings, to lecture courses, ete. 

12. Finally, as of old, the farm becomes the ideal place in which 

<> 00 



No. 7. DEPARTMENT OF AGRICULTURE. 683 

-to bring up children, enabling them to secure the advantages 
of centers of population and spend their evenings and holi- 
days in the country in contact with nature and plenty of work 
instead of idly loafing about town. 

The educational forces of the country include not only the rural 
school, but also agencies for agricultural colleges, experiment sta- 
tions, farmer’s institutes, home reading courses for farmers, boards 
of agriculture, and the farm press. With all the good magazines 
and books attainable, beside the home reading courses, it seems 
almost a wonder that more country people do not care for a higher 
education for themselves as well as for their children. 

Secretary Wilson, of the U. 8S. Department of Agriculture, says: 
“Our system of education in this country is old-fashioned. Colleges 
were originally organized to educate preachers; we do educate doc- 
tors, lawyers and dentists now, but none of our schools furnish 
farmers the education they need. We must not hope to educate 
agriculturists, if the study of subjects relating to their profession be 
delayed until the beginning of the college course. In the primary 
schools the rudiments of agriculture must be taught.” 

Men and women in the country should insist that their families 
should have as much right to educational and social privileges as 
those living in cities. Country life has lost its hold upon people, 
not only because of its lesser economic opportunity, but quite as 
much because of its lack of educational and social interest and the 
consequent heart-hunger of both old and young. Country people 
swarm to the social centres, often leaving comparative independence 
for some inferior position in the city. When asked why he did not 
return to his good home in the country, a Chicago youth replied: 
“Because I find more fun in South Halsted street in a week than I 
would have in two years in the country.” 

The importance of the trolley lines, telephones and rural mail de- 
livery are far-reaching as socializers in a higher sense than they 
are producers or educators. They give more heart-ease than money 
value, but at the same time have their educational value. 
A good school is a strong influence in the community to hold 

young people on the farms. If educational advantages in the coun- 
try equalled those in the city, there would be far less discontent, 
more farmers would be educated, more progressive and refined, and 
the tide would be turned from the city, the young people appreciat- 
ing the benefits of their country homes, and the blessedness of their 
acquaintance with nature, and the wholesome freedom and inde- 
pendence of rural life. 

HOW TO BRING UP A RUN-DOWN FARM. 

By E M. TYSON, King of Prussia, Pa. 

How to bring up a run-down farm is a subject of much moment to 
the farmer; although there are many farms in this immediate section 
that are in a good state of fertility, still they have not yet reached 
their greatest capacity for production. “He who makes two blades 
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of grass grow where only one grew before is universally looked upon 
as a benefactor to his kind, but that the claims of him who can 
imake one grow where none at all existed before is even greater 
because the difficulties to be overcome are more formidable.” 
How is this to be accomplished successfully and economically? 

The first consideration is the physical condition of the soil, and the 
next its chemical constituents, for the physical condition must be 
good before the chemical constituents can become effective, for 
even though there may be an abundance of the fertilizing elements 
present they may not be in an available condition to be taken up by 
the roots of the plants and, therefore, must be made so. Most soils 
are improved by the addition of humus or vegetable matter which 
is generally accomplished by the application of stable manure, one 
of the effects of which is to increase the ability of the soil to absorb 
and retain moisture, which is of the utmost importance. 

The influence that humus exerts which in the process of fermen- 
tation is also very great, especially in close, clayey soils. It makes 
them more porous and hence more friable, and on this kind of soil 
the best results are obtained from the application of fresh stable 
manure; while on loose, sandy soils, already too open, best results 
are obtained from rotton stable manure. The influence that fresh 
manure exerts on the fertilizing ingredients already present in the 
soil is considerable as the process of fermentation generates car- 
bonic acid gas, which by acting on the insoluble mineral substances, 
liberates the plant food that they contain and renders it available; 
the carbonic acid also assists in retaining some of the nitrogen in 
the soil by preventing its too rapid conversion into nitrates that are 
soluble and might be too easily carried off by rains. 

Stable manure, considered chemically, is not entitled to the con- 
sideration that is frequently given it. It contains but a small 
amount of the three important fertilizing ingredients—nitrogen, 
phosphoric acid and potash—and estimated according to the com- 
mercial value of these ingredients it is not worth at most over $2.50 
per ton and often less; moreover, the proportion of these fertilizing 
elements, one to another, is very incorrect and should be rectified by 
the addition of the lacking elements. Nitrogen, the most important 
in this case and the most expensive one that we have to buy, can be 
procured to advantage by growing cow peas which at the same time 
will also increase the available supply of phosphoric acid, potash 
and humus. The cow pea possesses the faculty of withdrawing the 
nitrogen from the atmosphere, where it exists in unlimited quanti- 
ties, through its leaves, while at the same time by its long tap roots 
it draws from the sub-soil the potash and phosphoric acid and when 
they are plowed under these fertilizing elements are deposited 
where they are needed for future crops, and when decay and fer- 
mentation set in the mechanical effects on the soil is similar to that 
of stable manure. 

Lime acts on the soil both mechanically and chemically; it alters 
the texture of the soil and increases its power to absorb and retain 
moisture and also increases its fertility by assisting in the decompo- 
sition of its mineral substances and the organic matter contained in 
it. Lime has a tendency to make a clayey soil more friable and a 
light, sandy soil more compact, but fifteen or twenty bushels to the 
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acre will generally do as much good as fifty. Its influence on the 
micro-organic life of the soil, which plays such an important part 
in preparing the plant food, is also of the highest importance. 

Therefore it would appear that a good way to improve a run-down 
soil would be to manure it well in the spring with barn-yard manure 
if available, if not then with an artificial fertilizer containing potash 
and phosphoric acid, omitting any nitrogenous element, as this will 
be furnished by the crop itself. After plowing the manure under 
an application of about twenty bushels of lime to the acre should be 
given and the earlier this can be done in the spring the better. The 
ground should then be harrowed from time to time until it is time 
to sow cow peas, which should not take place until all danger of 
frost has passed. One bushel of peas to the acre will be sufficient 
when drilled in. 

There are now two methods to be pursued; if the object is to in- 
crease the fertility of the soil in the least possible time the cow 
peas should be plowed under as soon as they come into bloom, but in 
any case a sufficient time before wheat seeding to give time for fer- 
mentation to set in, and to permit of a thorough pulverization of 
the soil by repeated harrowings before sowing the wheat. The 
other method would be to allow the cow peas to continue growing 
until the pods commence to turn yellow when they should be mowed, 
as in this state they furnish a most valuable fodder for stock, and 
especially for milch cows on account of the high percentage of ni- 
trogen they contain, forming a substitute for bran. The stubble 
will contain a large percentage of nitrogen that has been absorbed 
from the atmosphere through the combined action of certain micro- 
organisms forming small tubercles on the roots and by the plant 
itself. The ground should be seeded to wheat with an application 
of phosphoric acid and potash. By following such a course a great 
improvement would be brought about in a single year. 

MAKING A LIVING VS. MAKING A LIFE. 

By MRS. C. E. KAUFFMAN, McAlisterville, Pa. 

The interests of the farmer are many and varied. Upon every 
hand there is animated discussion of questions relating to farming 
and farm life. Seemingly, most stress is given to problems dealing 
with the material aspect of their calling and probably defaulting in 
other ways so that even material enrichment is lessened. Real suc- 
cess in any calling, however, embraces for more than the accumula- 
tion of a competence, comprising houses, lands, bonds, stocks, etc. 
If these be acquired by violating certain fundamental principles, 
then so far as making a life is concerned there has been signal failure. 
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Making a living ought to receive the serious attention and effort 
of all; but the making of a life that will bear the crucial test of the 
All Father and build in us the image of the God-man, is the most 
important work of all and the crowning glory cf man. If to obtain 
the best results on the. farm, you must preserve a harmonious ad- 
mixture of the constituent elements of the soil that you may grow 
products in greatest perfection with maximum yield, much more is it 
imperative upon you to cultivate, culture and develop harmoniously 
your many-sided nature as an individual and in relation, also to 
those about you. Wrong methods in making a living will mar the 
life and defeat the former when the goal is reached. Let us con- 
sider briefly true and false phases of making a living, helpful or 
detrimental to making a life. 

If in conducting one’s enterprises as a means to gaining a liveli- 
hood, securing a competency for the declining years of life, there 
be no violations of the rights of self, children, laborers and beasts of 
burden, then conditions are conducive to making a life. If, however, 
there be suppression of the altruistic emotions and cultivation of the 
ego, or self, along base and ignoble lines, to the eradication of the 
finer sensibilities, and the disregard of the just and equal rights 
of others in the conduct of affairs in the home and abroad, then there 
will result perhaps a luxurious living with attendant pomps and suc- 
cess of a worldly character, but wholly abortive of an ideal and truly 
happy life. It is a law of the universe that which we sow, we shall 
also reap in kind, but not in quantity; for they who sow to the wind 
will reap the whirl-wind. 
Through the root of a successful life must run the cord of “the 

golden mean.” Harmony of design, symmetrical proportion, the 
useful, the ornamental, the utilitarian and the humanitarian—all 
must appear if a life is to be made. A knavish man said to one 
distinguished for his honesty, “I would give a thousand pounds for 
your good name.” “Why?” “Because I could make ten thousand 
by it,” was*the reply. The illustration is a commentary upon the 
methods of some making a living and destroying a life. Hear the 
reply to the knave: “Then indeed would you be a fool as well as a 
knave,” said the honest man, “for a good name is rather to be chosen 
than great riches.” 
The following anecdote teaches a truth and mirrors a principle 

worthy the emulation of every man, woman and child: A well-trained 
boy when asked why he did not pecket some pears, because no one 
was there to see, replied: “I was there to see myself: I don’t in- 
tend ever to see myself do a dishonest or unworthy act.” 

I sum the whole matter of making a living and making a life 
by repeating a portion of Pollonius advice to his friend: 

“This above all— 
To thine own self be true; 
And it must follow as the night the day, 
Thou canst not then be false to any man. 

” 
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FARM JOURNALISM AND CORRESPONDENCE. 

By 8. R. DOWNING, Downingtown, Pa. 

There is a certain correspondent connected with a very valuable 
farm monthly, whose letters afford me and mine charming reading, 
if the word “reading” as here used has place. Letters of actual 
farm and home life they are, with the recital of personal trial or ex- 
periment indoors as well as out. 

QUESTIONS AND ANSWERS. 

One can verily outgrow some of the questions submitted to this 
correspondent together with his answers thereto. In fact one now 
and then appears that has been outgrown by old readers of farm 
monthlies and long time travelers in the pleasant and profitable fel- 
lowship of Farmers’ Institute instructors. Thus, we oldsters, pardon 
us, do not read all of the questions and answers that seem to have 
survived the ages, still dripping down from the storms of puzzle- 
ment that beset our grandfathers coming as yet from the days of long 
handled frying-pans, tin kitchens and chimneys, chimney arches, 
whose sheltering from the cold could in the olden time stool six 
little fellows from school with a “Cobb” speller as a shuttle weaving 
them together with the golden cord of study under grandma’s owlish 
spectacles. 

But people forget and questions, old though they be, must be 
asked to the fiftieth edition, as an orthodox, fixed thing. Sometimes, 
{ think, and am perhaps alone to blame for thinking, that some ques- 
tions are asked of editors and correspondents to get a name in a 
paper in order to be in the procession, or to proclaim the presence 
on earth of the individual interrogating. An automobile to fame 
at Harrisburg is the interrogation point. 

To illustrate, “D” has a wind-mill, say somewhere in a_ land 
of milk and honey. It is north of the house, this wind-mill, west 
of barn and northeast of a fir tree. For four days “D” investigates 
as did Helen’s babies within the bowels of an Uncle’s watch, as to 
why the wheels did not go ‘‘wound.” “D” mayhap—thrusts with 
full name to be sure, an interrogation point into my correspondent, 
beseeching wherefore the mill does not go round. My correspondent 
must reply simply, between lines, that the wind cannot climb a tree 
or does not blow. Then again “D” may punch the correspondent in 
order to arouse a sensation to his credit, with the query as to the 
relative merits of wind and hot air in their various functions, or as 
te whether or not a cow can get on a boost or “how old is Ann.” 
Iam simply confessing here at this shrine, if you please, what some 

of us oldsters do not always read. Your question box here should 
be popular, for to-day there are undoubtedly thousands of questions 
that should be asked and answered that are trite, because in our for- 
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getfulness we reap profit in reminders and it is commonly the smart 
farmer who asks solid questions not so much as puzzles and gets all 
he can from his farm paper, the “Ann” question notwithstanding. 

As to how wind may differentiate from hot air, or whether or 
no a cow will get hilarious, we oldsters may never know. We know 
with Shakespeare’s Shepherd that the property of rain is to wet, of 
fire to burn and that good pastures make fat sheep, and no questions 
need be asked. We know that wind cannot climb a tree in any sense, 
which may point out the foolishness of this paper. In all this how 
refreshing to us of the eventide, with the curtain rolling down be- 
tween us and time and youth; how refreshing to read the simple an- 
nals of rural home and farm life, such as my prized correspondent 
kindly affords us. 

EXPERIMENTS TRUE AND FALSE. 

There is another impediment to a faithful re-reading and re-re-read- 
ing of even very successful experiments. Take the grass culture 
recitals. The Clark plan (successful in the opinion of some), but 
when it gets away from Mr. Clark and his machines, that are on the 
market, seems to approach, in my opinion, the Multicaulis venture 
in cost and failure. But the plowing down of a sod or wheat stubble 
in early August and sowing grasses alone is almost a surety of a 
good stand. But why read of it more than once, when it is impos- 
sible for the person reading to do more than the wheat plowing, for 
straw say, owing to lack of help and time to do the extra plowing 
for grass. 

I am led to think that our agricultural authorities and instructors 
are under conviction, as good folks say, and are holding their teach- 
ing within the possibility of being adupted. I am sure the laity 
notice and appreciate this regard for limit of help and purse. 

THE BOOK OF SELF. 

Contrary to that unreascnable notion in vogue now, that man or 
woman should not talk or correspondent write of self, I believe 
in an egotism that is profitable to others than ourselves. This be- 
cause self is undeniably a book that should be read or written page 
after page. Other selves are profitable reading, more or less, as is 
that of one’s self. Do you not believe with me, kind hearer, that a 
good farmer should have all encouragement to use the pronoun I. Do 
you not believe that your successes or my failures should go to the 
world as the world’s due? The journey of “Christian” from the 
sinful, worldly town through the Slough of Despond to the Cross, 
to the river and then into the Celestial City, notwithstanding Talka- 
tive, lions, giants, Apollyon, is called an allegory—but after all it 
was the blind Bunyan’s pilgrimage recounted, the unfolding of 
Bunyan’s self. What a wonderful, profitable book of a self to other 
selves! Is there a greater book than self—and yet I repeat, a fad 
is in vogue you should not write or talk of self and all its attendant 
experiences, joys, sorrows, findings and feelings. Why introversion 
is hymn, invocation, sermon, Holy Supper, silent worship to friends, 
in meeting assembled, and to the Churchman, too, more than we 
friends may think it to be. 
How many others than myself, I know, are on reading terms with 

my certain correspondent introduced to you in the beginning of this 
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paper, and this for one reason that he is a capable farmer, and more, 
a manly man, and is interesting too, because he writes of his own 
self failures, as well as of successes. Thus writing of self-failures, 
he has your confidence and mine. In a happy, social way, he re- 
counts the battle with his own, and no other fellows, conceit, nor 
does he blame the other fellow, but seems to enjoy the fun of it so far 
as to be unable to resist telling us of this self-defeat, and thus warn- 
ing us against a treacherous notion born of his own brain. All this 
is a talk of self to be sure. I like it and others do I know, and this 
too in part because life has more failures in it than triumphs and, 
as the saying goes, misery loves company. 
When a good, well balanced, smart farmer writes of self—he is 

apt to touch upon that nearest self everywhere, to wit upon home and 
the farm, wife, children, animals, together with neat tillage, followed 
by fruitage and harvest, a self-earned crop. Is it not true that we 
enjoy supremely a letter with a good self and happy, well ordered 
home as the inspiration of the letter? There is the crop of children 
too, so near to all selves. Important it is to know how this crop 
shall be grown into the ways and practices of the farm and a Chris- 
tion life and shall be further imbued with the love of rural homes 

. and of the fields. How winningly my correspondent writes you and 
me of the “bud” and the “graft,” the names of the two latest born 
of the family—the madam, the aunties, the grandmother lately dead, 
the sweet memories of her, and the sorrowings and longings at the 
sight of the broad, low, rocking-chair, emptied of the dear presence. 
All the family identified with the farm! The way the little ones are 
educated, the tasks they have and the fun that is going on, notwith- 
standing the mortgage, that the rent of the town house is wearing 
away. Then again, how the old horse Major can still throw his stiff 
legs in the air under a warm barn-yard sun and how he hauls so safely 
the little ones to the circus and the oldsters to church. 

WAY-BACK WARNINGS AND HELP. 

There is aside from my favorite writer of self and family a monthly 
column in a different journal that is certainly attractive, including 
cures, remedies and tricks, seeming to come from the ends of the 
earth and all time and all tradition and yet to me are new as is new 
wine from old bottles, or as new coin from an old stocking. Warn- 
ings and helps that have come down the generations, almost from 
Adam and Eve too, letting alone Cain, that have trickled out of each 
generation as streams out of many mountain ranges, creating rivers 
and a sea of revelation to the new born of the world. Wendell 
Philips told so eloquently of the “lost arts” to us of ancient days. If 
our Brother Critchfield or Brother Martin could once more sit at the 
feet of their grand ancestry of beloved memory, they could, as we 
know, catch from their lips a bulletin of treasure in the way of farm 
and house economics that would certainly surpass in broad utility, 
if pulled up, that of Captain Kidd still at the bottom of the sea. The 
Pennsylvania Railroad Company nor the United States of America 
nor has any national power equaled forgotten and lost India in its 
contrivance, for almost the moving of a mountain in weight and the 
topping of miraculous structures with capstones of a tonnage im- 
movable in this day. Thus there is more in heaven and earth than 
is dreamed of in our philosophy of now, and thus again it is worth 

44—7—1904 
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while that our Farmers’ Institutes, Agricultural Departments, Col- 
leges and press should scoop out of the past as well as the present 
and future for even so much, as in our reckoning, are lost and buried 
future for even so much, as in our reckoning, are lost and buried 
methods. 

NEIGHBORLINESS. 

Thus, esteemed editors and proprietors, how we want to read of 
human nature under farm and rural home conditions! And again, 
when will that beautiful but lost farm neighborliness come back! 
Burgess Pennypacker of West Chester is leading off in a restoration 
of this now, lost neighborliness among the farmers of Chester county, 
in that he goes about doing good having one farmer and wife ac- 
company himself and wife on a visit to another neighbor and wife, 
or to several neighbors and their wives; and no more good-promoting 
farm letters go to any agricultural journal than those of Friend 
Pennypacker to our local press. In old political days my—Uncle 
Billy 8. was a Whig, Jerome M., his neighbor, a “lokie” as called. 
Uncle Billy read the Whig Village Record and his neighbor Jerome 
read the Democratic Jeffersonian. The two papers had two stories 
totally differing as to public men and affairs. Thus the heads of 
the two old farmers were being continually knocked together and 
they never could in the sweetest sense of the word, neighbor, or their 
wives or children at that time. They vented their indisposition by 
entering into a contest over the weight of pigs. Well, the Whigs 
bet with Uncle Billy and the “Lokies” with Jerome. As a sequence 
the pigs were all fat, and the wives, like Mrs. Spratt, got no lean. 
This was, however, only exceptional. Farm life in the olden days and 
nights, too, was marked by a constant dropping in of neighbors and 
the husking bee, apple stirrings and quiltings were the real thing. 
Every social turnout meant a farm or household gain. Even on their 
way over the little dells, or hills or meadows, our grandmothers 
would knit as they looked about them to see what was doing in farm 
operations. The old folks opposed dancing because they deemed 
that like Vesuvius there was nothing in it but Satanic fire—no dol- 
lars or, most to them, cents. 

THE “HEARTH AND HOME.” 

On a shelf in our library may be found a pack of a weekly and wel- 
come visitor during the years 1869 and 1870—a visitor of thirty-four 
and thirty-five years ago and as yet readable. Few there be now 
who may remember the “Hearth and Home” edited by Donald G. 
Mitchell, author of “My Farm at Edgewood,” still among my old 
books and still enjoyable. Mr. Mitchell was also “Ike Marvel” of 
“Dream Life” and “Reveries of a Bachelor.” Another Editor-in- 
Chief was Harriet Beecher Stowe, author of “Uncle Tom’s Cabin,” 
and “We and Our Neighbors.” Mrs. Stowe was a member of the 
wonderful Beecher family. The assistant editors were, first, 
M. B. Lyman, a connection of the Beechers, and the unknown 
but great force behind the agricultural columns of the New 
York Tribune, who, with Horace Greeley and George Geddes, sent 
the Weekly and the Semi-Weekly Tribune afar among the farmers 
of the Northern states. The other assistant was Mary B. Dodge, 
long editor of the St. Nicholas and author of many delightful books. 
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What a coterie of brain with such authors as Noah Porter, George 
Geddes and Grace Greenwood, Sarah Lippincott, as correspondents. 
Is it any wonder that for thirty-five years our “Hearth and Home” 
remained and yet remains sacred in its library place! 

In the “Hearth and Home” was Abijah Wilker Sons’ diary. Abijah 
was a fictition of Mr. Mitchell. The dairy reads something as does 
“My Farm at Edgewood,” being the journal of a Yankee farmer, 
with, as characters, the day-hand Seth, and Sister Jerusha and Je- 
rusha’s admirer, Parson Bolles. Parson Bolles seemed such an an- 
noyance to Abijah in that the Parson, knowing his P’s and Q’s, would 
not stand for an argument against Abijah—the brother of his old 
sweet-heart, in fear of friction that might alienate Jerusha’s affec- 
tions. Mrs. Downing so much enjoyed Mrs. Kate Hunnibee’s 
column and her Women’s Club. Mrs. Dodge was the Kate Hun- 
nibee pictured over her household column in the “Hearth and Home,” 
as sewing by the evening lamp, with four children, the babe in an 
old time cradle, two children at their books, one jollying pussy. all 
at Mrs. Hunnibee’s feet. Our children, too, were young at that time 
and what Mrs. Hunnibee or Aunt Betsy of the Club said about chil- 
dren was gospel with Mrs. D. and is to this day. 

NOTED CORRESPONDENTS. 

But we have as yet of us and with us the Hope Farm corres- 
pondent who writes, aside from fruits, as yet of children, as does 
the loving and lovable “Aunt Harriet.” We have as yet that sup- 
posed to be hoary old farm philosopher, Judge Biggle, and Tim of 
the horses, and the author of the wife’s share mingling with the 
farmers of many states and writing of them so genially and of their 
profitable methods as to this and that. Also Alva Agee, of pleasant 
remembrance, who gathers from farmer’s, lessons, which he is so 
good as to recognize as being equal to those coming from himself and 
whom farmers in turn consider’as a valuable instructor. 

LOCAL CHARACTERISTICS. 

Should any of you visit State College, if you fail to enter the State 
Experiment Station you will miss much that you should not loose. 
During my many visits to the College as trustee and committeeman, 
and to see the boys, I was prone to linger before a cabinet in which 
were pigeon-holed farm monthlies and weeklies from all states and 
far countries. You could learn here of agriculture, and farm life in 
all its phases—of intense dairying amid the springs and rills of Wis- 
consin—of fruits and wheat along the Pacific slope—of the corn of 
the prairies—of the alfalfa and potatoes of Colorado—of the cot- 
ton of the South—of the herds of Ohio—of the oats and peas of Vir- 
ginia—of the apples of New York and so on. You could find there, 
too, our own Farm Journal and Practical Farmer, in contrast 
with all these papers, plainly and truly evidenced the characteristics 
of the farmer and farming, of the housewife and the house economy 
of Eastern Pennsylvania, while the Stockman of Pittsburg truly rep- 
resents its clientage of Western Pennsylvania and Ohio. And yet 
these excellent publications reach a multitude of readers beyond the 
locality of their publication. 

It is indeed encouraging to witness in this cabinet of farm periodi- 
cals the increase, in so few years, of farm literature. And now, as 
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with the Lady and the Tiger, I leave my paper to you, with the ques- 
tion farther along and unsettled. Can we indicate what this vast 
increase of farm literature portends to the farmer, in what measure 
and how it will help him and what kind of a citizen, neighbor and 
church member it will make of him, his wife and each if his children. 

One thing is certainly indicated and will come, in part, out of this 
increasing farm literature, to wit—wives and daughters in and of 
these United States will be of its citizenship in full and as citizens 
and taxpayers entitled to vote. 

TUBERCULOSIS. 

By W. P. MCCRAY, V. S., Oil City, Pa. 

I have been invited to address you on the subject of tuberculosis 
or consumption among the domesticated animals. Tuberculosis has 
been known for all time among all civilized people, and in all 
habitable climates, among cattle-keeping people and it is known 
among their bovines, and while it continues to exist among the 
human race, it will prevail among their cattle, and its prevalence 
among the latter upon how they are kept, what they are kept for and 
upon the susceptibility of certain breeds or the constitutions of cer- 
tain individuals. 
Among the human family, as well as among the ox tribe, has 

Pharaohs dream been constantly repeated from the days of Joseph 
to the present day, the seven well-favored fat-fleshed kine have been 
devoured over and over again by the seven ill-favored kine, which I 
have not the least doubt were suffering from tuberculosis and it is not 
even necessary to have the seven ill-favored and lean-fleshed kine 
to devour the seven healthy ones, for if a single tuberculosis cow be 
placed in a dark, badly ventilated stable, with the seven well-favored 
ones, kept under unhealthy surroundings and forced to an enormous 
yield of milk, this single ill-favored and lean fleshed individual will 
in time succeed in devouring the seven well favored ones, notwith- 
standing the fact that the milk from this herd yields the greatly to be 
desired 13 per cent. of total sclids, yet will there be “death in the 
pot” or rather the milk can “consumption at eight cents a quart” or 
cholera infantum at the same price, or a pleasing mixture of the 
two commodities combined. 

Admitting that tuberculosis is due to a specific germ, the bacillus 
of tuberculosis, and that it can be communicated from one animal 
to another of the same or of a different species by means of the ex- 
pectorations after they become dry, or by the consumption of the 
flesh and milk, or dairy products of tuberculous cattle, yet in order 
to appreciate the danger to human beings from the use of the dairy 
product of tuberculous cows it is important to have some idea of its 
prevalence. 

It is an impossibility to get any statistics to show the extent to 



No. 7. DEPARTMENT OF AGRICULTURE. 693 

which this malady exists among our bovine population, but I think 
I can show that it is of sufficient frequency to be of very great im- 
portance from a sanitary and economic standpoint. Fleming, in his 
Manual of Veterinary Sanitary Science and Police, in speaking of 
the geographical distribution of this disease among animals, says: 

“Tubercular phthisis, or tuberculosis probably prevails among the 
domesticated animals over the entire globe though its frequency will 
depend upon the various external influences, as well as the consti- 
tutional tendencies of different species and breeds. In some coun- 
tries it is enzootic and very destructive. Such is the case in densely 
populated districts and in unhealthy climates or in regions where 
animals are improperly fed and housed. In Mexico for instance 
it is very common and causes much loss, about 34 per cent. of the 
animals slaughtered for food found effected. In Europe, particu- 
larly in the cow-sheds of the large towns and cities, it is extensively 
prevalent, and in this country (meaning England) -it has long been 
recognized as a common disorder among animals, but more especially 
as affecting the bovine species.” 

Walley’s “Four Bovine Scourges” considers contagious pleuro- 
pneumonia, rinderpest, foot and mouth disease and tuberculosis as 
the four great cattle plagues of the world. 

In this country rinderpest is unknown, foot and mouth disease 
does not exist at present, contagious pleuro-pneumonia has been 
stamped out in every locality in the United States where it has ever 
existed so that to-day we can safely say that the only one of the four 
great bovine scourges staring us in the face and challenging us to 
combat if we are not afraid to grapple with it, is tuberculosis. 

During the past four or five years many of the states, particularly 
in the East, have been aroused to take steps to eradicate tuberculosis 
from among their neat stock, chiefly by having the work attended to 
by cattle commissioners, and while numbers of cattle have been ex- 
amined, yet as a rule the work has not been done in a way to give 
any idea of what relation the number of diseased cattle bear to the 
number of healthy ones or what the ratio of herds where the malady 
exists is to the herds where the creatures are all healthy. 

Sanitary science has made vast strides in the last twenty years, 
yet our dairy farms are in practically the same condition they were 
in fifty or one hundred years ago. In fact, no effort is made on the 
average farm to conform to any sanitary laws or regulations what- 
soever. The old barbarous practice of confining the cattle in stan- 
chions is still in use, and the old barn and barn-yard with its strong, 
odorous and slimy filth is still in existence. Sanitary science is ad- 
vancing every year. Our cities are well drained, our drinking water 
is carefully guarded, houses and schools must have sufficient light 
and air, our young men and children must have exercise, but yet 
our dairy cattle are expected to retain their health and strength 
and to maintain their vitality, shut up for months in close barns, 
without ventilation or fresh air and with little light. Compelled to 
stand in their tracks unable to move, unable to turn round even to 
lick their sides. 

It seems strange indeed that the entire question of the sanitary 
improvements of our dairy farms should have escaped notice as it has 
discovered that the principle predisposing causes of tuberculosis 
are poor sanitary and hygienic conditions, and yet notwithstanding 
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the universal prominence given to sanitary conditions as predispos- 
ing causes they are almost entirely ignored among the prophylactic 
measures suggested by many of these same authorities. 

The following investigation was made to show that tuberculosis 
is infectuous: 

For this purpose two herds were established of six cows each. 
Four cows in each herd were healthy, and two cows in each herd were 
tubercular. One herd was kept in a roomy, light, clean and well 
ventilated stable. The stalls and partitions between the mangers 
in this stable were so constructed that the cows were kept apart 
from each other. The other stable was small, close, poorly ven- 
tilated, rather dark and not especially clean. The cows here were 
not separated by stall partitions and they were all fed from the floor 
of the passageway in front of their stalls. This-experiment con- 
tinued for 513 days or about 17 months, and at the close it was 
found that two of the originally healthy animals kept in the large, 
clean, light stable had contracted tuberculosis and the other two of 
the originally healthy cows continued sound. Of the four original 
cows in the smali dark stable, all had contracted tuberculosis. The 
progress of the disease in each infected animal in the dark stable 
was greater than in the infected animals in the light, airy stable. 

It is concluded from this experiment, that— 
1. Good sanitary conditions, cleanliness and the comparative isola- 

tion afforded by separate mangers and by stall partitions, have a 
decided effect in restricting the spread of tuberculosis in an infected 
herd. 

2. A poorly ventilated and poorly lighted stable and one in which 
the cattle come into direct contact, as is the case when there are no 
partitions between the stalls and mangers, is favorable to the spread 
of tuberculosis in an infected herd. 

3. However good the construction and sanitary conditions of the 
stable and however good the care of the animal may be, the spread 
of tuberculosis cannot be altogether prevented if tubercular cattle 
and healthy cattle are kept in the same stable. 

Tuberculosis always begins as a local disease at the point at which 
the tubercle bacilli are arrested and grow. The location of the point 
of primary infection depends largely upon the channel of infection. 
If the germs have been inhaled, disease is most lable to start at 
some part of the respiratory tract. If the germs have been taken in 
with the food or water, disease is liable to start at some part of the 
digestive tract, usually in the throat, small intestines, liver or me- 
senteric lymphatic glands. If infection is through the skin, tuber- 
culosis will first form at the point of inoculation. 

If the cow is infected by a tubercular male the disease will origi- 
nate in the uterus. Sometimes tubercle bacilli are carried a certain 
distance from the port of entrance before they lodge and commence 
to multiply. Until recently it was denied that the tubercle bacilli 
could thus be carried from the point at which they are introduced 
without leaving an area of disease at that place, but it is now known 
that these germs may pass through the lungs and not cause discover- 
able disease they reach the bronchial or mediastinal lymphatic 
glands. Similarly, tubercle bacilli may pass through the wall of the 
pharynx and produce no alteration of structure until they arrive in 
the most post-pharyngeal lymphatic glands. It may be, and there 
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are some observations that indicate, that tubercle bacilli may be 
carried much longer distances before they occasion visible disease. 

The disease after gaining a foot-hold in the body and after one or 
more tubercles are formed, the bacteria may invade other regions by 
passing through tissue, by being distributed mechanically in cavities 
or in canals or by being transported in currents of lymph or in the 
blood. Progression of tuberculosis by continuity of structure is not 
rare and explains the invasion of the pleura from the lung, or of the 
diaphragm, and subsequently the pleura, when the peritoneum cover- 
ing the abdominal side of the diaphragm is the seat of tubercles. 
Infection may be carried from one part of the lungs to another by 
tuberculous material that is distributed through the bronchial tubes. 
If tuberculous material is discharged into the pleural or peritoneal 
cavity, it is scattered by the movements of the animal and of the 
organs within these cavities, so widespread infection of the serious 
membranes lining them may result. 
Where tuberculosis exists in an organ, it is customary to find the 

lymphatic glands of that organ involved in a tuberculous process. 
The bronchial and mediastinal lymphatic glands are usually tuber- 
cular when the lungs are. ‘Tuberculosis of the portal lymphatic 
glands follows tuberculosis of the liver and similarly, we find infec- 
tion of the mesenteric lymphatic glands and of the supra-mammary 
lymphatic glands i tuberculosis of the intestines and of the udder 
respectively. The most widespread infection occurs when tubercle 
bacilli enters the circulation. This accident results from the per- 
foration of a blood vessel wall and the subsequent discharge into the 
blood current of the contents of a tubercle or tubercular abcess. 
There is no part of the body that is exempt from the ravages of 
tuberculosis. Some parts, however, are more predisposed to the at- 
tack of the germ than others, some tissues are better adapted for 
their growth than others and, therefore, the disease is more common 
in some organs than in others. 
Where the germs are carried in the circulation and the form known 

as acute military tuberculosis develops, the lesions are distributed 
widely. This form of tuberculosis usually kills quickly and upon 
post-mortem examination it is found that while the lesions are 
numerous and widespread, they are often of the young gray form and 
have not consolidated into the large yellow cheesy masses. 

In discussing the symptoms of tuberculosis it seems best to di- 
vide the disease generally into two classes: 1. The chronic form, 
which is usual, and 2, the acute military form, which is not so com- 
mon. 

The symptoms of chronic tuberculosis depend upon the location 
of the lesions and their extent. When the lesions are situated deeply 
are are not of great extent, they may occasion no visible symptoms 
of disease. In such conditions the infected animal may present the 
picture of health and show no disturbance of function. Indeed in 

some animals in which the lesions are both extensive and widely dis- 
tributed and which have never presented noticeable signs of dis- 
sease and are killed in prime condition for beef, the owner is aston- 
ished to learn that his suppesed healthy animal contains large 
masses of tubercular tissue. Since the lesions of tuberculosis vary 
so much in different cases, and it is not possible to give a description 
of what can be designated the characteristic or even the usual symp- 
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toms of this disease. There are, however, some general symptoms 
that occur in most of the advanced cases, as emaciation, while the 
appetite continues good. This is always a suspicious indication and 
especially if accompanied by cough, rough coat and tight, harsh skin. 
Rough or loud breathing sounds suspicious, and in advanced cases, 
it is often found that the animal groans when pressure is brought to 
bear upon the chest wall. Many cases bloat habitually, and hard, 
painless swellings (enlarged lymphatic glands) beneath the skin in 
the region of the escutcheon flank, shoulder or throat are suspicious. 

Since tuberculosis of the lungs is mere common than of any other 
organ, it was formerly the practice with some to examine these 
organs alone in inspecting cattle for tuberculosis. It is shown by 

the table above that about 60 per cent. or more than half of the cases 
of tuberculosis are diseased in these organs, and some tables show 
as high as 75 per cent. of pulmonary infection. In tuberculosis of 
the lungs it may be said that coughing is the most noticeable symp. 
tom. Coughing is most common after feeding, drinking or after 
moving following a period of repose, but sometimes it occurs without 
any apparent cause. The cough is usually strong, dry and frequently 
of a high pitch. Sometimes it is very violent and accompanied by 
protusion of the tongue. Auscultation reveals modified and ab- 
normal sounds of different kinds in the lungs, sibilant, sonorous and 
mucous rales are most common. In some cases there are areas of 
complete silence showing that no air is entering the portion of the 
lung that is under examination. The dull sound is often detected on 
percussion. It is also to be noted that this condition is of slow de- 
velopment and long duration, thus aiding one to distinguish it, in 
many cases from bronchitis or pneumonia. 

Tuberculosis of the udder is characterized by an enlargement and 
hardening of the affected part, usually by the absence of pain and 
the fact that the secretion is not altered until the part has been dis- 
eased for some time. In advanced cases, instead of milk, the udder 
secretes a yellowish, cloudy and sometimes flocculent fluid. 

In tuberculosis of the brain the animal is unsteady and uncer- 
tain in its movements. It lies down a great deal, is usually subject 
to occasional cramps and is apt to carry the head in an unusual posi- 
tion. Such cases are inclined to progress rapidly and terminate in 
death following como or convulsions. 

The course of tuberculosis is usually long, extending over months 
or even years. Occasionally, however, it is cut short by the rapid 
form known as acute military tuberculosis, which is often referred to 
when it occurs in man as “galloping consumption.” The symptoms 
of acute military tuberculosis are rapid loss of condition, depression, 
poor appetite, cough, weakness, rapid breathing, harsh respiratory 
sounds, some elevation of temperature, increase pulse rate and some- 
times enlarged lymphatic glands. The course of this form of tuber- 
culosis is always rapid and terminates in death. Acute military 
tuberculosis results, as previously stated, when large numbers of 
tubercle bacilli are discharged into the blood current; they are then 
carried to all parts of the body, are filtered out in the lungs, liver, 
spleen, kidneys and elsewhere, setting up tuberculosis in each of these 
localities. The point at which the infectious material entered the 
circulation may have been a comparatively small area of disease, per- 
haps a tubercular lymphatic gland. This form of tuberculosis is more 
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likely to appear in young animals than in adults, and is more com- 
mon among swine than among cattle. 

Tuberculin was invented by Koch in 1890, and was first used ex- 
perimentally as a remedy for tuberculosis. It was observed that 
whenever tuberculin was administered to a consumptive or tuber- 
cular patient the administration was followed by a fever, called a 
reaction, lasting a few hours or a day. This observation led veteri- 
narians to apply tuberculin to tubercular and suspected cattle for the 
purpose of determining whether a similar fever or reaction would 
occur. It was soon found that a small quantity of tuberculin injected 
beneath the skin of a tubercular cow would, with remarkable regu- 
larity, cause a febrile reaction, whereas, no change was produced in 
animals that were not afflicted with tuberculosis or were suffering 
with some other disease. Since 1891, the use of tuberculin for test- 
ing cattle to determine the presence of tuberculosis has grown at a 
rapid rate in all parts of the world. It has not been found, and has 
never been claimed that tuberculin is an infallible diagnostic agent. 
It has, however, been shown conclusively that tuberculin has in- 
creased the power to recognize tuberculosis many fold and furnishes 
results that are immeasurably more accurate than those obtained by 
the use of any other agent or method than has ever been employed 
or proposed. 

During the period of operation of the State Livestock Sanitary 
Board, 44,801 cattle have been examined and tested with tuberculin 
at the expense of the State, and of these, 5,869 have been condemned, 
destroyed and paid for. The payments have averaged about $23.00 
per head. An attempt has always been made to select the most ex- 
tensively diseased herds for inspection. During the first eighteen 
months of the work, that is up to June 14, 1897, 9,108 cattle were 
tested, and of these 1,889 were condemned. The percentage of 
tuberculosis, therefore, was 20.39. From June 14, 1897 to June 14, 
1899, 16,687 cattle were examined and 2,116 were condemned making 
the percentage of tuberculosis 12.67. The fact should not be lost 
sight of in this connection that these figures represent the percentage 
of infection among the most extensively infected herds in Pennsyl- 
vania. Since June, 1899, very few herds have been examined where 
there was not the strongest reason to believe that they were infected, 
and indeed extensively infected, before the inspection was made. 
At present, a gocd many herds are being examined at the expense of 
their owners and the tubercular animals taken over by the State. At 
least as many herds have been examined by their owners as have 
been examined by the State, and only a limited portion of the tuber- 
cular cattle found in these herds are appraised and paid for by the 
State. Some of them are no doubt sold to drovers and disposed of to 
other farmers where they may have an opportunity to spread dis- 
ease and others are sold to butchers and turned into food for man. 
Still others are destroyed by their owners and no compensation is 
asked for. It should not be inferred that in these inspections made 
at private expense anything like as many tubercular cattle are found 
as in inspections made by the State, because the inspections made 
privately frequently, if not usually reveal nearly the entire herd to 
be free from infection. 

The applications for herd tests are from three to four times as 
numerous as the inspections made by the State. Some applications 

45 
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are not accompanied by evidence that tuberculosis exists in the herd, 
others are accompanied by insufficient evidence. The applications are 
sifted very carefully, as many inspectiwns are made as can be paid for, 
and it is the constant endeavor to select for inspection herds that 
are most likely to contain diseased animals. 

All of this shows that knowledge of tuberculosis and the desire 
to eradicate it from herds are developing at a rapid rate in Penn- 
sylvania. This tendency is seen not only in requests for inspection 
but also in improvements in stables, increased care in purchasing ad- 
ditions to herds and by the increase of breeding as opposed to the 
purchase of dairy cows. 

THE POWER OF PERSEVERANCE. 

By BERTHA I. THOMPSON, Tionesta, Pa. 

The most important of all things in this world to one is one’s self. 
I do not mean one’s selfishness, but his selfhood, what we call man- 
hood. Nothing in the universe can ever take the place to you or 
yourself. What manner of man one will be is, therefore, the all 
important question. On it depends his final, eternal success or 
failure. 

Success, like life, is a most momentous thing. Things destined to 
endure are long in maturing. The success one seeks should always 
be worthy of him; for the testament of nature and the testament 
of the Bible have the same proviso: “Whatsoever a man soweth that 
shall be also reap.” In order to reap, one must prepare seed and 
soil. He must sow; he must cultivate; he must have long patience 
for it; he must reap when the harvest is ripe. He who will not do 
all these will not succeed. To do them requires much perseverance, 
for casual effort will not accomplish it. 

Note how some men have won their success in life. It may not be 
the kind you desire, but this is the way theirs came to them. Elias 
Howe, the inventor and patentee of the sewing machine, received a 
royalty of over two million dollars on his patents during his lifetime. 
Mr. Howe spent five years of experimenting on the present principle 
of the eye at the point and interlocking of the threads. He was by 
no means an extraordinary genius, nor a remarkable mechanic, but 
at first a plain, plodding farmer and then an everyday mechanic, and 
was considered rather dull brained by his neighbors. He saw many 
months of poverty and privation, but he knew no such word as fail, 
and by dint of his power of perseverance he made himself a name of 
fame and a fortune. 
By the power of perseverance Abraham Lincoln plodded, studied 

and mastered his way from the lowly life of a backwoodsman to the 
highest place among the American people. Andrew Carnegie 
amassed millions of “wealth and Louis Agassiz won a place among 
the world’s greatest scientists. In the field of literature perhaps 
no nobler example can be found than that of Elihu Burrill, who mas- 
tered some thirty languages while working at the anvil. 
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To this power General Grant owed his success in “Fight it out 
on this line if it takes all summer,” and Frederick the Great builded 
for himself a great name and for his people a nation. And thus we 
might go on through all the characters that fill history’s pages, 
finding illustrious examples and proving that successful men and 
women of all ages, become distinguished through the application 
of their power to persevere. Little do we think when we hear the 
-skillful musician execute some fine classic, that in it are hidden the 
intense labor of WEES months and years. 

Nor does it occur to the mind of the casual reader, the great cost 
of mind and body it took to produce the fine work of literature he 
so much enjoys. It is not that the present generation means to be 
ungrateful, and yet how few appreciate the constant toil and the 
intense suffering of body, mind and spirit with which the wildness 
has been made to “blossom as the rose.” Some people mourn be- 
cause they are not gifted and do not possess some great genius that 
will astonish the world, and cause it to fall prostrate at their feet 
with admiration, while they forget that labor of the hardest kind 
is the only genius that has ever left its footprints on the sands of 
time. 
What the world needs to-day more than anything else are men 

and women of character. Men and women who realize they are a 
part of God’s great plan, whether their piace be large or small, and 
that the world’s development depends on their faithfulness, or as 
some one has expressed it, on their “sticking to their bush.” 

“On the farm and in the schoolroom, 
In the pulpit or the pew; 

Everywhere our minds be burning, 
We will find a work to do. 

“Let us then be up and doing, 
With a heart for any fate; 

Still achieving, still pursuing, 
Learn to labor and to wait.’’ 

THE FARMER AS A PATRIOT. 

By NELLIE CARSON, Tionesta, Pa. 

Since Freedom’s flag was first unfolded to the breeze, proclaiming 
to the world that all men are created free and equal, there have been, 
riding at the head of our oft victorious legions, swaying the proud 
scepter of state, the men who were born, not within the walls of 
towered castles, or beneath the gilded domes of rich palaces, but in 
some humble cottage, embellished only by the golden sunlight 
streaming in at many a crack and crevice, or by clambering flowers 
that twine about the rude doorway. 

It was not from the richly embroidered couch of the aristocracy, 
but from the straw pallet of the farmer that the great leaders of 
our Republic first lifted up their feeble wail of infancy. And they 
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were reared, not among pillows of ease and surrounded by every 
luxury, but amid the stern environment of the farm, toiling from 
early childhood in the struggle for daily bread. 

Our nation’s destinies have ever been guided by those who have 
had their early training on the pulse-beat of nature. It has been 
but a part of God’s great plan that men who should hold the reins 
of government should come up from the ranks where they have first 
held the reins that guided the plow. In our native land has this- 
been most extensively realized. Nations of old dreamed of it; a 
few reformers attempted it, but never has it been enjoyed in such a 
measure nor with such success as in this “land of the Pilgrim’s 
pride.” 

It was left to a tiller of the soil to pen that mighty document 
which declared all men to be free and equal, with equal rights and 
equal privileges, and which gave birth to a land of freedom. “Free 
government, free faith, free thought; these were the treasures 
which Thomas Jefferson bequeathed to his country and his State; 
and who, it may well be asked, has ever left a nobler legacy to man. 
kind?” 

From whence came the brave, courageous leaders of the Sons of 
Liberty, and who were they who left their plows at a minute’s warn- 
ing to take up arms in defence of their country’s rights and privi- 
leges? None else than the true and noble Washington who left his 
plantation home on the banks of the beautiful Potomac, and the 
patriotic farmers of New England, who made a willing sacrifice of 
all they possessed for this “land of the free and the home of the 
brave.” 

In a little farmhouse among the hills of New Hampshire was 
born a child of humble but respectable parentage. Too poor, almost 
to buy books, under the directions of a mother, he learned at home 
to read the Bible. By the toil and self-denial of himself and parents 
his great desire for learning was fed. One by one he scaled the 
crags of achievement until he stood without a peer, until his states- 
manship was the marvel of all nations, and he became the great 
educator of his people. The feeble child of poverty developed into 
the mighty Webster. His followers met in deadly combat with a 
contending foe and the victory at Gettysburg was due to the prin- 
ciples instilled in the minds and hearts of our brave hearted farm 
lads by that gallant statesman. But through all his career, that 
which influenced him most, and did so much for his country, were 
the lessons he learned at his mother’s knee. And the beautiful 
glimpse we catch of Mrs. Webster reveals the patriotic spirit of 
millions of our American women, among whom were wives and 
mothers whose love for God and home and this land of freedom, 
caused them to lay their best gifts—fathers, husbands, sons—on 
the altar of their country. Without a murmer or complaint they” 
took hold of the plow, went into the harvest fields and endured the 
hardships of farm life in their loneliness, till the dark, dreadful 
clouds of war were lifted over Appomattox. From such country 
homes came the mighty warrior Grant, and the sainted martyr 
Lincoln. Homes in which they were taught that it is always best 
to be honorable, both for their own sake and for their fellow-men 
and to strive to be pure, noble defenders of the nation’s liberties. 
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The destiny of our nation will ever be safe while it is guided by the 
sons of honest toil, and may we here lay our tribute, with that of a 
nation, at the feet of the true, honest, faithful farmer. 

FRUIT CULTURE. 

By S. A. GUTSHALL, New Germantown, Pa. 

Success in fruit culture, as in all classes of business, depends per- 
haps more on the person than upon anything else. A lazy, careless 
man cannot make a success of fruit culture. Soil, location, varie- 
ties, etc., have something to do, but solid, hard work will overcome 
many of the obstacles. 

Starvation is, I believe, one the greatest causes of failure; lack of 
cultivation another; 1 varieties not suited to your locality another; 
experimenting with new kinds on the strength of what some long. 
winded agent may say, another. As regards fertilizing, it is not so 
important what kind of fertilizer you use. Barnyard manure is as 
good as any. Mr. Clark Bower asked me sometime ago why his 
orchard was not doing any good. I said: “Are you manuring it every 
fall?” “No.” “You manure and possibly use commercial fertilizer 
on your other fields?” “Yes.” The orchard is expected to give a 
crop of grain or grass, as well as a fruit crop and no feed. Cultivate 
your ground. Some farmers have their hogs do this for them. Well, 
hoggish cultivation, is perhaps, better than none. I would prefer 
a cultivator or spring tooth harrow. A loose top soil is necessary. 
Careful, systematic pruning has much to do in making a success of 
fruit cultivation. An open head, no branches crossing others, 
avoid forks, are the main points in pruning, along with common sense, 
I will try to make pruning a little more clear to you. Remember 
when your tree is planted it must be cut back toastub. Now allow 
your limbs to start wherever you want them by rubbing off the buds. 
If you want your trees to head low start your limbs low, bearing 
in mind that a limb never gets any higher from the ground. 

Different varieties require different methods. Judgment must be 
used. Do not butcher your tree by too severe pruning. A1II] kinds 
of insects that are liable to injure fruit trees must be kept in check 
if good results are to be expected. The borer, perhaps, is one of 
the most injurious pests the fruit grower has to fight and one per- 
haps that is most neglected. Without careful watching, especially 
with peach, your orchard may be ruined in one or two seasons. The 
only remedy for this pest is getting down on your knees and with 
a knife hunt the borer out. Many aman plants trees in sod or along 
fences simply for the borers to eat. As to insects that eat the leaf 
or attack the fruit, the only sure remedy is to spray your trees. It 
would pay every man to own a sprayer if he have but a dozen trees. 
My own experience in fruit culture, covering a period of twenty 

years, may be of interest to you. Starting as I did ona piece of land 
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that was covered with rocks, stones and stumps, cut up by roads 
and washed gullies, I have to-day what Rey. Lau, former pastor of 
the Lutheran Church in this place, called a paradise on earth. Is 
there any secret as to how I have done this? No. By planting va- 
rieties that had been tried and not found wanting, saving and apply- 
ing all the fertilizer I could get, cultivating, pruning and caring for 
my trees and vines, is the only secret I know. You may ask why did 
I start on a rough, broken piece of land. The one word, poverty, 
explains it all. Wanting a home of my own, with no capital but a 
wife and babies—and really what more does a man need—lI started 
in and have been fairly successful. 

Go with me in thought, if you please, to the old Luper tannery. 
Some of you who are here to-day will recall the fine orchards there 
while this tannery was in operation. What are they to-day, and 
why? Utterly worthless as orchards. Cause, neglect. Come with 
me on around the ridge to what was at one time the old Jacob Gut- 
shall farm. Within my recollection these were two as fine orchards 
along the side of the ridge as cou!d be fcund anywhere. To-day the 
trees are nearly all dead and the ground covered with locust and 
briers. Would this be the case if fertilizers had been used and the 
ground thoroughly cultivated? You may say ihe reason why these 
orchards are no longer good is because they were planted in new 
soil; that the land is worn out. True, but to be successful in fruit 
culture we must keep the soil as near as possible in the condition 
it was when first planted. Go into the woods where fire and stock 
have not been allowed to destroy. Examine the coat of decaying 
leaves covering the ground. Compare it with your own orchard, 
then wonder why your trees are not doing any good. 

I cannot in the short time given me go into details as regards 
spraying, planting, etc. The Department of Agriculture or State 
College will send you bulletins, if you ask them, making this all 
clear. Study nature in selecting soil and planting trees. <A soil 
upon which the chestnut will grow be it ever so dry and sandy will 
grow peach. Where hickory and other hard woods grow the apple, 
pear, cherry, etc., will thrive. 

There is not a farm in this community but has enough waste 
ground around the buildings to grow all the fruit needed for family 
use. Yet one half our farmers either buy their fruit or do with- 
out. Cause, neglect. Trying to raise stock and trees on the same 

ground, fail to fertilize and cultivate their ground, then blame Provi. 

dence or the other fellow for their failures. 
I would like to look and write on the bright side of this picture, 

but my paper is long enough. Let us wake up, read, think and work 
more, and success in fruit culture will be ours. 

PLEASURES OF FARM LIFE. 

By MRS. DR. N. A. WERTMAN, Schnecksville, Pa. 

There is no business or occupation which has more beauty or 
pleasure in it than farming. And no occupation implants so speedy 
and effectual a love of peace, as country life. The city has its charms 
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und attractions, but there is some beauty and attraction in farm life 
which every happy and cheerful spirit can discover. The man, who 
is farming because he feels that he loves the work, and must do it 
or die, is to-day the man the world looks up to and envies. ‘To-day 
the farmer is king of the world and farming is taking its place 
with the best callings of the world. 

The country or the farm is not to be mocked at, not to be regarded 
with contempt, as is the case with many of our city people and 
society youths and maidens. The time has come when city people 
no longer talk about farmers as “hayseeds,” but, in turn they take 
off their hats to him when they meet him on the street; they stop him 
and talk to him because they know he is sound on most matters up- 
permost at the present time. You go to the city and search care- 
fully through the annals of the biography of the leaders in business 
and society, and you will find, with the exceptionally few cases, 
that at one time of their career they have been on the farm or in 
the country. And should their opinions be asked, they would in- 
variably say that the country or farm is the heritage of pleasure or 
brain power. 

The pleasures of the farm are varied and have been pictured to us 
in graphic colors by the literary journalists. Poets have sung of the 
wavy grain; the golden tints of the sunset. 

James Whitcomb Riley, in his ballad “When the frost is on the 
pumpkin and the fodder in the shock,” says, that the farm presents 
a picture that “ no painter has the colering to mock.” John Green- 
leaf Whittier’s delight in nature is the genuine passion of a man 
born and bred in the country, who has not only a visiting acquain- 
tance with the landscape, but stand on terms of life-long friendship 
with the hill stream, rock and tree. In his descriptions he often 
catches glimpses of rural scenery. Shakespeare, also in his forest 
scene, finds “tongues in trees, books in the running brooks, sermons 
in stones and good in everything.” 

Youth often gets tired of the routine work of the farm and longs 
for the attractions and excitement of the city. But they must re- 
member that life in the city is not the public holiday it seems to one 
from the country who occasionally visits the city. 

Country people, it is true rise early and work hard, but the pic- 
nics attended in summer and the sleigh rides that enliven them in 
winter, give them social recreation and change, and there is always 
the keenest enjoyment for those who know how to read Mother 
Nature’s book. If we stop and think of how some of our city friends 
are spending every working day in mills and factories with the cease- 
less clatter of hundreds of machines around them, or like some who 
are standing behind counters day after day, or occupying a seat 
behind the desk of some dingy office, counting and figuring, week in 
and out, with no thought of vacation, and then think of us in the 
country, that get up early in the cool of the morning to milk and do 
the greater part of the chores before the hottest part of the day and 
when the hard work is over sit down under some shade tree and revel 
in the joys of nature. 

How much pleasure it would give our city cousins to only for a 
short time exchange places with us. What a great pleasure to a 
farmer when his hard days work is over that he can lie down to a 
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peaceful night’s rest and breathe the sweet scented air of the country 
in place of the sewer smells and smells of dirty alleys. 

In the evening when the sun is slowly sinking in the west and the 
stars begin to peep, he can feel sure of his night’s repose, for the 
world around him is growing silent. Mother Nature yet offers 
music to lull him to dreams, not in the form of heavy bustling wagons 
and noisy crowds, but in the rippling of the little meadow brook, and 
the singing of the breezes as they shake the leaves and grasses. 
How pleasant and delightful in the spring and summer to hear 

the leaves rustling under the pressure of the gentle summer breezes, 
hear the birds calling to their mates in the early morning, or singing 
a good-night song in the leafy bower of some blossom-laden tree. 
Then when the grain and clover are in bloom and the roses sending 
forth their perfumes, when the bees hum in and out eager to enjoy 
their wealth, what more is wanted to gladden the heart. These are 
the works of God direct from his hand. 

No painter can paint a picture that speaks more of content then 
when the warm sunshine lights up the atmosphere with a back- 
ground of deep blue. How entrancing to imagine a summer evening 
in the country, when the day is drawing to a close and the heat gives 
place to cooling evening breezes, when the setting sun gives forth 
its good-night rays in a welcome and glowing splendor as if bidding 
us have a cheerful countenance till its return. 

It is claimed by some people that farmers as a class do not live 
well. The farmer not only deserves the best the land can produce, 
but he can also have it. Think of the city people being forced to 
pay for every speckled apple and withered peach they eat. They 
have to pay for fruit that the farmer would not pick from the ground. 

This is enough to make us content, even if we do not have ice 
cream and chicken every day. 

One of the greatest pleasures of living on the farm is the pure 
air and water that is always found there. True is the saying: “If 
you wish to live long and happy, spend your first years on the farm, 
it will give you a constitution that privation can not harm.” 

Tf one wants to find health, freedom from harassing things con- 
nected with the cramped up city life, and a chance to live in the 
truest sense of the word, let him stay in the country. 

It is from the farm and country districts that the brain power of 
the country comes and is to come in the future. The development 
for growth has nothing to check it when one can look with earnest 
eyes from nature up to nature’s God and study history, science and 
economics with the world’s great teachers. There is soundness of 
core and intelligence in the back country of this nation of ours that 
people who live in the cities, and think themselves wise, never knew. 
The backbone of this country rests in the country and on the 
farm. 

To those who love the farm; who see in each recurring day a new 
beauty; to whom the arms of nature are ever open; who can feel the 
life blood coursing and pulsing even beneath the brown and sear 
leaves; who are enraptured with the song of bird, the buzz and 
drone of bees; to whom the clouds and rain bring solemn thoughts, 
whose hearts leap for joy at the beautiful sights a bountiful spirit 
showers upon them, to those as they value health and happiness, 
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they ought to stay on the farm. For aman in such a way impressed, 
there are but two places possible, the farm and heaven. These 
things of nature, if we love them, will be our guardian angels. So 
long as our soul is open to these messages they bear to us, our life 
will be pure, holy and serene. 

WHAT CONSTITUTES A COUNTRY HOME? 

By MISS CLARA PARKINSON, Prosperity, Pa. 

Home! What is it? When different persons hear this magic word, 
think of the many pictures that pass before the mind’s eye. Some 
see a costly palace, some the magnificent city home, others a beauti- 
ful country home or a simple cottage, while another sees the old 
log cabin. The urchin on the street sees a dismal corner on an old 
attic or perhaps an old store-box, with scarcely enough clothing to 
keep the piercing winter blast away. Before each one the picture 
of home will change; yet there is one common picture that rushes 
in before all others. It is the one place and the one word which 
is dear to our hearts. It is here the fondest memories cluster. 
Whether it is the palace or the hut, it is the place we love. 

Ask the little child, “What is home?” We find that to him it is 
the world. He knows no other. Here he finds all his joys and sor- 
rows. Allhelovesishere. The childish heart tires of all things and 
places except this one. Ask the lonely wanderer as he plods the 
weary way of life, broken by cares, bent with the weight of age and 
white with the frost of years, “What is home?” He will say “’Tis 
the spot in memory around which all fond recollections cluster, the 
one bright spot of life.” 

“Wieht for your homes!” What command could be given a com- 
pany of soldiers that would put more enthusiasm into their work. 
The weary and disheartened soldier becomes a new man. What can 
he not do with thought of home and loved ones before him? Watch 

the hardened face of the criminal. Can his heart be touched? Plead 
with him, do all you can, and the hardened features are unmoved. 
Mention home; take him back in memory to the little cabin, mention 
his sister and the dear old mother, sing the songs she used to sing. 
Cold indeed is the heart if ’tis not touched. Yes, ’tis the magic word 
which moves each heart. 

Several years ago a large crowd gathered in the old Castle Garden, 
New York, to hear Jennie Lind sing. She sang as no other song- 
stress had ever sung, the most beautiful songs of a master hand. At 
length she thought of her far off home. She paused and seemed to 
catch inspiration from on high. Then with deep emotion she began 
singing “Home, Sweet Home.” The crowd no longer remained quiet 
and unmoved. Tears gushed from the eyes of the thousands and 
all else was forgotten. The simple song of Howard Payne tri- 
umphed over the great masters of song. This old song, lisped by 
the childish voice may move the hardened heart as nothing else can. 

45—7—1904 
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As we wander back in history, let us note the difference in home, 
Go back with me to colonial days. Look into a new England home. 
See the Puritan maiden as she sits by her spinning-wheel. Look 
about the room. It is a homely place. The spotless floor is car- 
petless. The furniture is the plainest we can imagine. Everything 
about the house shows the same simplicity. We notice it when 
those about us speak. They know nought of grandeur. Is it home 
weask? Yes, ’tis an old-fashioned country home, and a happy place, 
around which we love to linger. We pass by a few years and enter 
other homes. We leave the simple homes and habits of the Puri- 
tan and enter a modern mansion. All shows wealth and beauty, 
we are dazzled by the grandeur. We are pleased for a time, but 
we do not care to linger. Amid all the beauty there is not joy. Hap- 
piness is a stranger here. What makes the home we ask?. The 
answer comes, loving hearts. The true home is always a happy 
home. The most illustrious statesmen, the most distinguished sol- 
diers and the greatest men on history’s pages, owe their greatness to 
the influence of home. Lincoln said he owed all his success in life 
to the memory of his mother. Napoleon felt the influence of home 
when he said: “What France wants is good mothers and you may be 
sure then that France will have good soldiers.” Who can tell of the 
influence of the home? Whether it be the hut or the palace, the 
city or the county home, it is the place we love best. 

Our city friends cannot see the charms of country life. To us the 
country home is the best place on earth. What are its advantages 
you ask? We point you to the noblest characters on history’s pages. 
Where are most of our great men from. Our answer is from the 

country? Why is it we ask, are country boys brighter than city 
boys or do they have greater advantages? To both questions we 
must say no. Neither are their temptations so great. Their life is 
necessarily more quiet. They give more time to thought. When 
were the most beautiful thoughts of Robert Burns penned? Was it 
not as he followed the plow on his father’s farm? Most of the men 
who have carved for themselves a high name have been country boys. 
Who would give up the memories of the old country home for the 
pleasures of the city? 

Where can the artists find a picture equal to it? The vine-clad 
house, the old spring shaded by the giant oak, the fragrant flowers 
and singing birds. ’Tis a place where the careworn traveler longs to 
rest and ’tis a feast for both artist and poet. ’Tis a place all enjoy 
and the best type of Heaven old Mother Earth affords. 

WHAT BOOKS AND MAGAZINES SHOULD WE READ. 

By MRS. MARTHA H. MORROW, Tionesta, Pa. 

The history of humanity is one of progress. The trend of the 

human race is upward, but its progress toward the ideal has not 

been by giant strides. Sometimes there has been a faltering in the 

onward march; at other times it has been, at best, but a snail’s pace; 
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and yet, as the student of history compares age with age, and era 
with era, he finds unmistakable evidence that the world is advancing 
toward the ideal. This fact of the continual advancement of the 
race, seems to indicate that there are certain forces at work, some- 
where, with a definite end in view. Just as the scarcely moving, but 
yet moving, foam on the face of the mighty river, tells of an invis- 
able current beneath able to bear on its mighty bosom the commerce 
of the world, so this slight evidence of a movement always in the 
same direction, tells of some great influence that runs through all 
history. 

This irresistible current that has carried humanity on its bosom 
toward the ideal, is found on the unfolded pages that contain the 
precious life-blood of its master spirits. Yhe literature of a people 
is the cause and the effect of its conditions, an index of the past, and 
the prophecy of the future. Since the literature of a nation influen- 
ces its life, it is only just and fair to recommend such literature, in 
the form of books and magazines, as will exercise the high powers 
of the soul and help the people to acquire greatness and achieve 
power. 

Bacon says, “Some books are to be tasted, others to be swallowed, 
and some few to be chewed and digested.” Were he living now, he 
would surely add that some should not be touched. There are books 
and magazines that poison the soul and make it unfit for a good and 
useful life in the present, and for a life of joy and blessedness in 
eternity. Again, some present only the trivial commonplace, and 
it is a waste of time and energy to read them. Of all this harmful 
and foolish matter it would be well to make a bonfire. 

Our nation wants men of intellect; men of character, who are ever 
ready to take a stand for right. It has been proven that a small 
number of choice books taken to the heart is of greater value than 
a multitude with whom we have but an introduction, or passing 
acquaintance. When the Bible, Pilgrim’s Progress and Shakes- 
peare served as friends and companions, teachers and consolers, to 
a sturdy race of people, the destiny of a mighty republic was placed 
in its hands. Their teachings were taken to heart and cherished 
as the most precious possessions. They caused their readers to. 
think; and gave them, not only a taste for that which is pure and 
beautiful, but strength and courage to brave the hardships of a 
pioneer life and to give a new birth to freedom. 

No books or magazines can be of better or more healthful inspira 
tion to the youth and the maiden, and to the older as well, as those 
of a biographical nature. Those that deal with history “are the 
voices of the distant and the dead, and make wus heirs of the spiritual 
life of past ages.” Such books are “true levelers.” They give to all 
who will faithfully use them, the society, the spiritual presence of the 
best and greatest of our race.” If we wish to tread on classic 
grounds, permit the essayists and poets to become our friends. We 
shall find them true and practical in their heart to heart talks. In 
such we enjoy the intercourse of superior minds. Great men may 
talk to us and give us their most precious thoughts, and pour their 
souls into ours. With such companionship, what a strong and 
mighty nation ours may become. Since we always want the best of 
anything, we will want the best books and magazines within range 
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of our purse. We will want to get only that which is good and 
wholesome, that which “is opened with expectation and closed with 

profit.” 
The first appearance of many of the best books of fiction, science 

and philosophy, is often in the leading magazines. The religious 
press gives much attention to the discussions of the great moral 
movements of the age which present themselves for solution; and 
besides, they bring their readers into living touch with the countries 
of the Orient and with the islands of the sea, through missionaries 
and tourists. Most, if not all, of these periodicals furnish a high 
grade of reading, giving knowledge and inspiration. Nature studies, 
or books and magazines devoted to the study of natural history, 
open the eyes and ears of the soul, and reveal to it the wonderful 
works of God. 

Since “all the known world, excepting only savages, is governed 
by books,” a love for the true, the beautiful, the good should be cul- 
tivated, and cultivated early in life, in order that the men and women 
of the future America may be lights radiating heroism, purity and 
truth. 

WHAT BOOKS AND MAGAZINES SHALL WE READ? 

By MRS. H. E. EALY, Fredonia, Pa. 

We hear a great deal said, and find much written now-a-days on 
how to make farming pay. Best methods of cultivating the soil, and 
kindred topics. But comparatively little on the subject of the cul- 
tivation of the farmer, or how to make the most of his natural endow- 
ments. 
We often hear farmers and their wives say: “We like to read, 

and know that we ought to read and study a great deal more than we 
do; but we have so little spare time, summer or winter, week in and 
week out there is something to claim our attention almost every 
hour in the day.” And how true that is, only we busy farmer folks 
know. But once in a while we run across one who boasts that you 
don’t find him spending his hard earned money for books and maga- 
zines. If he subscribes for a county newspaper that’s enough. He 
holds to the antiquated idea that anybody can farm. He is the 
farmer who is generally found loafing about the village store rainy 
days and winter evenings, chewing, smoking and having what he 
would call a good time, leaving his wife to raise, train and entertain 
the children as best she can, without the aid of books, pictures or 
amusements, other than her already too busy brain is able to manu- 
facture. He insists that it is not only a waste of money, but a waste 
of time as well, for the farmer to cultivate a taste for reading. His 
business is to farm, raise potatoes, hay and grain, in other words, cul- 
tivate the soil, and leave mind cultivation or intellectual culture, to 
lawyers or other professional men. This class of farmers, though 
steadily becoming fewer in number, are still too frequently met with. 
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Though well meaning, perhaps, he labors under a very mistaken 
idea of the fitness of things; and to my mind, one of the most im- 
portant purposes of the Farmers’ Institute should be to help such 
to a better understanding. 

As farmer men and women we all agree that a farm life is an 
exceedingly busy one. Its continuous round of duties leave small 
margin of time for reading, recreation or other lines of usefulness. 
Yes, the farmer’s business is to farm, as it is the merchant’s busi- 
ness to buy and sell, the preacher’s business to preach, the architect’s 
business to build, the professor’s business to teach, and so on the 
round. But to be truly progressive they all need indeed must have, 
the help derived from coming much in contact, not only with people 
of kindred minds and opinions, but also with the advanced thoughts 
and ideas of great men. This help must to a very large extent be 
gained by reading. Not long ago a wide-awake and very success- 
ful farmer made the assertion that if farmers and their wives would 
read and think more, and work less, they would live longer, be hap- 
pier, and in the full meaning of the term more prosperous. And 
seems to me there’s a mine of truth in what he said. 

Besides the indispensible county newspaper, we think that the 
farmer who would make the most of his calling or occupation, should 
be armed with one or more farm journals or magazines devoted 
specially to farm interests, and as farming is fast becoming, what 
might be termed, a scientific occupation, he would do well, in his 
spare moments or through the long winter evenings, to study some 
of the books on the different departments of agriculture. A “city 
daily” giving stock and grain market reports might often be a valu- 
able help, as well as serve to keep him posted on the current events 
of the day. In fact it seems to me that no one should have more 
use for the daily than the farmer. 

As it is necessary that the successful, up-to-date, farmer should 
have on his table agricultural papers and magazines in which to 
glean how best to cultivate the soil and raise cattle, is it not just as 
necessary to have educational journals and therein study how best 

-torear his sons and daughters? With farmers, as with other classes, 
it is out of the question that all shall accomplish a college course, 
but in these days of excellent public schools and academies, con- 
venient libraries and cheap books, there is small excuse for allow- 
ing the rising generation to grow up in ignorance. As soon as our 
children can read intelligently and with understanding they 
should have a paper of their own. The Youths’ Companion would 
interest them and fill in many moments that otherwise would be 
spent in idleness. As they grow older, they as well as we will find 
pleasure and profit in reading our church periodicals, the Christian 
Herald, or such as tend to direct the thoughts into higher channels. 
A wide-awake temperance journal on our tables would show our 

acquaintances where we stand, and if read and commented upon 
around the home fireside would surely have an influence toward en- 
listing our young people on the side of temperance and sobriety. We 
would have our boys grow stalwarth in defence of home and native 
land, unswerving in their loyalty to the cause of humanity and 
valiant in the warfare of right against wrong, and to my mind one 
of the best ways to accomplish our desires, next to precept and ex- 
ample, would be to keep before them a paper that is not afraid to 
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show its colors, teach the evils of intemperance and boldly proclaim 
the liquor traffic as the consummation of vice and iniquity. If our 
farmer girls incline to sewing and fancy work we would do well to 
provide them a magazine combining literature with decorative art. 
There is every reason why our daughters should have the pleasure 
of adding beauty to our homes as well as their city cousins. 

There are a great many good books, and opinions diifer as to which 
are the best; but as they are a child’s preceptors we should be very 
careful to choose only such as we know are morally pure. Let us 
remember that the young mind is like a mirror, always reflecting 
the thoughts held before it. ‘ 
A wise old book says: “The world is saved by the breath of school 

children.” How important then that we, the parents, do our part 
to help make that breath sane, strong, and pure by supplementing 
the school training with reading and instruction that will tend to 
transform the child into a noble man or woman. 

Then I wish we might take for granted that the Holy Bible is with- 
out question in every home, the one book above all others. It belongs 
there and we parents should see that its place is not usurped. She 
was a wise woman who in answer to the question: “What books 
shall my boy read?” closed the reply with these words: “Above all 
teach him early to read and study with reverence the Holy Scrip- 
tures, assured that if the law of God is in his heart, none of his steps 
shall slide.” 

In answer to the “cant” about prejudicing a child’s mind by choos- 
ing books and mapping out a course of reading for him, we say, why 
not? We might ask: Does not the farmer “prejudice his land in 
favor of hay and grain? He does not leave it to chance of ragweed. 
We see him going through his fields pulling out the cheat, or digging 
up the plantain and dock. The prudent farmer is careful to plant 
only pure, clean seed, and when cultivating takes pains to root out 
and destroy all noxious weeds that if left would destroy his chance 
of a good harvest. The ambitious farmer is ever vieing with his 
neighbor in raising horses and cattle of the highest grade. He talks, 
plans , and studies how best to improve the fertility of the soil and 
bring his land to the highest possible state of cultivation. Why 
shouldn’t we plan and study how best to improve our own and our 
childrens minds and bring them to the highest possible degree of 
moral, intellectual and spiritual development, are they not of in- 
finitely greater value than the farm and live stock? If we cannot 
all afford to send our children to college or high school, we can at 
least supply them with dictionary, encyclopedias, histories, reference 
books, etc. Biographies of great and good men and women cannot 
fail to encourage our young people to go and do likewise. Would 
we have them build for themselves noble characters and lives of use- 
fulness, we must furnish them suitable tools to work with. 

One who has made a study of the farmer boy says: “Poetry and 
standard works of fiction will do more to raise the head and shoulders 
of the plodding farmer boy than plenty of money in his purse with- 
out them.” Many of the old books will always be new and there 
are many of later days that will never grow old, but hold their place 
in the affections of each as generations come and go: Uncle Tom’s 
Cabin, Pilgrim’s Progress, Ben Hur, Swiss Family Robinson, A Young 
Macedonian, Tom Brown’s School Days, The Golden Motto, Black 
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Beauty, The Birds Christmas Carol, In His Steps, Black Rock, Old 
Curiosity Shop, and we might mention many more and then ask, 
where is the heart, young or old, that has not been made better by 
such reading. But to make a long story short, good books are plenty 
and most of them so cheap that we should not deny ourselves or the 
young people the pleasure of reading. 

I have heard mothers say: “My children will read anything; they 
are just crazy for books; but they must pick up what they can find 
for books cost money and we can’t afford.to buy.” I wonder if those 
mothers ever take note of the kind of reading their children hold in 
their hands, or consider the harvest that may follow such a course of 
reading. Can we afford to let our children find their own reading? 
Let us think about it. It is my candid opinion that if boys and girls 
were given plenty of wholesome, instructive and interesting read- 
ing matter, suited to their age, tastes and natural intelligence, they 
would never in later years be found burning midnight oil over dime 
novels or the trashy demoralizing literature that may be had for 
the picking up. 

That boy who is worrying ihe life out of you, get him Henty’s 
books or Cooper’s Leather Stocking Tales, complete and see if you 
don’t have less trouble keeping him by your own fireside through the 
long winter evenings. If he has been “running wild,” and his mind 
feeding on the contents of the Detective Ledger, do not expect him 
at once to sit quietly evening after evening and read only the Bible, 
or Pilgrim’s Progress, or Shakespeare. It may take years of patient 
endeavor on your part to get him interested in the kind of reading 
that will make him the man you want him to be, but once fairly 
started on the right and royal road, there will be little danger of his 
turning back. 

“Heaven is not reached by a single bound, 
But we build the ladder by which we rise 

From the lowly earth to the vaulted sky, 
And we mount to its summit round by round.” 

We parents should not always read to ourselves alone, but read 
aloud to the little ones; not once a week, but often. I venture to 
say that there is not one child in a hundred that has not at some 
time begged some one to read to it. While yet in our arms is none 
too soon to awaken in the little mind a liking for books, a liking that 
if properly cultivated will grow into a love for good reading in the 
years to come. 

Let us raise high the standard of intellectual excellence for our 
farmer boys and girls, and so far as lies in our power see to it that 
they have a training that will fit them to feel at ease in the most cul- 
tured society. They deserve, and should have the best we can give 
them. It is a poor recommend to the farm to hear some one say: 
If you put notions of books and reading into the children’s heads 
they’ll do no good, soon become discontented and leave the farm. I 
do not believe it. The ordinarily intelligent boy will soon learn 
that there are times and seasons, when, practically, his whole time 
is needed for the work on hand, and realizing that fact he will, for 
the time, willingly forego the pleasure of reading and enter heartily 
into the work of the day. If he can’t adjust himself to those condi- 
tions, we’d better make a lawyer, doctor or something else of him 
for it would seem evident that he was not intended for a farmer. 
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Let us treat our boy asa companion; give him something to show for 
his interest in the farm; provide him plenty of the best books and 
papers to fill in his spare moments, and then not worry. If designed 
for a farmer he will not be slow to recognize his calling, and the 
higher his intellectual attainments the better farmer and more use- 
ful to his age and generation he will be. Lord Bacon said, “Knowl- 
edge is Power,” and it has been demonstrated that in the race of life 
it is the knowing ones that win. 

THE HOME. 

By MRS. SUE FRASER, King of Prussia, Pa. 

As a home is one of the most sacred spots on this broad earth, 
so it should be discussed calmly, dispassionately and reverently. 
There is one place where Heaven can be brought, and that place is 
home. 
Somewhere Emerson has said: 

“Tf eyes are made for seeing, 
Then beauty is its own excuse for being.’’ 

When we think of beauty unconsciously, our minds turn to natural 
beauty, or rather to scenes of nature. Nature’s works are all beauti- 
ful, she never creates an inharmonious tone or feature, and the more 
frequent her works the more beautiful they are. Indeed Ruskin 
says, “I think I am justified in considering those forms to be most 
natural which are most frequent.” The rising and the setting of the 
sun every twenty-four hours, the starry firmament at night, the new 
creation every spring, the death succeeding, each speaks its own 
beauty. 

If the lives of people are influenced by their surroundings, should 
not the farmers that live in the midst of these beauties in the midst 
of the flowers, the birds, the soft and many colors of the spring; the 
ripened grain, the sweet scents of the summer, the changing colors, 
the ripened fruits and nuts of the autumn; the pure white snow of the 
winter; should not these be lovers of beauty and nature? But is 
it so? Do we find the farmers, the dwellers in the midst of this 
beauty, aware of their advantages? Do we not, as farmers, live on 
from day to day, mindful of the material things, forgetful of the 
pleasure lying unheeded at our very feet. Will you not all admit— 
even though it may be unwillingly—that the statement is true? And 
if it is, why is it so?) We all know the old adage, “As the twig is 
bent, the tree’s inclined.” I firmly believe each little child has im- 
planted in his consciousness the reverence for beauty and love of 
nature. The love of flowers is refining and elevating, breathing a 
sentiment that can result only in pure true thoughts. Encourage 
the child to make a special study of the flower. Let him notice how 
the plant grows from day to day, how the sunshine, the rain and the 
fertile soil furnish the necessary elements of growth. Show him that 
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the juice of the plant, which permeates the leaf, stalk and root, cor- 
responds with the life-giving blood in our own human system. 

Is the home made attractive with music, pictures, books, pretty 
wall paper? Do the young people, on visiting the city cousins whose 
income is no more than their own father’s, find soft carpets, a piano, 
pictures, heated rooms, then on returning to their own homes find 
none of these things? They did want a piano and new carpet so 
much, but father must buy that piece of woodland or that pair of 
work horses. So the wife and children are denied the luxuries they 
craved. Fathers and mothers, if you want to keep the young people, 
the boys and girls with you on the farm, consider these things. 

Implant deep in their hearts the love of nature. Teach them the 
best in literature, especially the best bearing on the subject of agri- 
culture. Go over with them with the first snowfall, Lowell’s gem: 

“The snow had begun in the gloaming, 
And busily all the night 

Had been heaping field and highway, 
With a silence deep and white.” 

Then Whittier’s “Snow-bound.” What healthy boy will object to 
shoveling paths, if while he is doing it, he thinks: 

“We cut the solid whiteness through, 
And where the drift was deepest, made 
A tunnel walled and overlaid 
With dazzling crystal.” 

If the boy is ploughing, let him read the verses Burns wrote while 
he was doing the same work. Teach the children to love a noble 
tree, as well as “The groves were God’s first temples.” 

Let them understand when young that to be a good farmer we must 
prepare ourselves for the work—as a lawyer or doctor would—that 
real struggling is in itsself real living and that a great work re- 
quires great preparation. Study the forest question or what in- 
terests us more closely, tree planting in suitable places over the farm 
and around the buildings. 

“Plant oak or ash in useless spots of ground, 
A birch or willow at the murmering brook; 

Some flowering shrub upon the grassy mound, 
Or useful trees in any vacant nook.” 

And again, let us educate the children to read the best current 
literature. Do not expect the family to do with the amount of read- 
ing you had whena boy. Ifa healthy boy or girl is supplied with the 
best reading, suited to his taste, he will have no inclination for the 
doubtful yellow-back novel that is so much poison to him. 

Study plant life with them; point out the difference and the simi- 
Jarities of the leaves and bark of the trees; draw their attention to 
the insect world, teach them the kinds and songs of birds. All this 
knowledge is useful to the future farmer, besides affording growing 
children the best pleasure and profit. Interest the children in the 
animals on the farm. Let them learn by example as well as precept, 
to be kind and thoughtful of their comfort and well-being. Give 
each child an interest in some animal, a horse, sheep or even a 
chicken, and see what a spur it is to continued good care. 

The editor of one of the most widely circulated magazines in the 
world in a recent editorial says: “One of the signs in American 
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life which the past year has emphasized in a most noticeable way— 
is the general tendency of our people to get away from our cities and 
move into the suburbs.” Is the time not soon coming when the great 
cities will be simply vast work shops and commercial centres? 

This overflow from the cities when it is of the better class, is an 
advantage to the country. Let us see to it that our homes may be 
worthy models to our neighbors and that seeing country homes as 
they are and should be, they shall be induced to set up new homes 
where fresh air, pure water and wholesome living may be freely 
had by all. 

The most important thing, the one thing needed, above all others 
to make our country home, is to make it the abode of a happy people. 
Happiness in itself is development or growth, and to be happy, one 
must be busy. At no place is there such an opportunity for each 
member of the family to find regular employment at congenial tasks, 
as on a farm. Here as in no other place, the greatest opportunity 
is given to teach the children industry, pluck and ingenuity. But 
in this home there must not be only work but enjoyment. There 
must be some holidays, there must be pleasant evenings. Home 
must mean the best, the jolliest place in the world, as well as the 
holiest. Even if it must needs be a humble place, forget not, 

“That love will make, where e’er it be—a holy spot.” 

From how many such homes have come men and women that 
have not only brought honor to themselves, but blessings to their 
fellow-men, and have left the world better for their living, but they 
have had honored fathers and loving mothers, they have come from 
homes where love was the supremest thing. 

So my farmer friends, let us renew our courage; let us be thank- 
ful for our heritage; let us fill our hearts, our minds, our lives with 
God’s beauty in the midst of which we are living, that we ourselves 
shall not only enjoy our work, but that we shall imbue our children 
with that love of farm and country, that perchance, if there shall be 
a wanderer among them, the dearest memory of even that one shall 
be father’s and mother’s farm. 

THE QUEEN OF THE HOME. 

By MAY SCOTT ADAMS, Clinton. Pa. 

The topic for this evening is that of the home. It being largely 
woman’s kingdom it is upon her and her work therein we will base 
our few thoughts. Quite often we hear her spoken of as the “Queen 
of the Home,” and rightly too when we consider that so much of the 
progress and prosperity of the home depend upon her and her ability 
to plan and economize its affairs. Certainly no one would think of 
her doing all the cooking and domestic duties attending every house- 
hold, but she must have tact and talent that she may skillfully di- 
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rect her assistants. In her own way, she is a creature of might 
but her strength is in her graces; her weapon is love, and her power 
is resistless when these are combined with modest merit and dic- 
tated by conscious duty. Her work and influence are a blessing any- 
where but especially is this true when said of her in connection with 
the home-life; herein lies the great responsibility of woman in whose 
gentle hands iests the work of making her realm an abode of peace, 
rest and happiness. Ruskin says: “Man is the sun of the world more 
than the real sun;” then woman must be the sun in her home; if she 
shine not, there is no light in that domestic system. Be happy your- 
self and you will make your home happy for home influences per- 
petuate themselves. To embellish that home, to make happy the 
lives of her husband and the dear ones committed to her trust is 
the honored task which is the wife’s province to perform. 

The true estimate of woman’s office in the home is not fully made 
by a large number who undertake its responsibilities. To enter 
thoughtlessly upon the duties and obligations of a home is but to re- 
sult in an awakening, later on that woman’s work is not child’s play, 
nor life an empty dream. Our earliest and best recollections are as- 
sociated with the home. There the first lessons of infancy are 
learned. The mother’s heart is really the child’s first school-room; 
and the first book that children read is their parents example—their 
daily deportment, therefore parents should be what they wish their 
children to be. To the mother belongs the privilege of planting 
in the hearts of her children those seeds of love which nurtured and 
fostered will bear the fruit of earnest and useful lives. It is she who 
must fit them to meet the duties and emergencies of life, and in this 
work of training she keeps her heart fresh and young and thereby 
insures the growth of those powers with which nature has endowed 
her. 
Now the impression is pretty general that wherever we find an 

inhabited dwelling there is a home in every respect and it certainly 
should be such, but unfortunately there are many households in which 
housekeeping and homekeeping are not synonymous terms. The 
house may be so consciously kept that none find a home-likeness 
within its walls. True, order and cleanliness, to a certain extent, 
are necessary to the comfort of its occupants, and comfort should 
be one of the leading characteristics of every home be it great or 
small. And right here I might say that to keep a house sweet, clean, 
fresh and always in the order that will ensure comfort to its occu- 
pants is no easy task, but we should make our housework become a 
means toward a desirable end rather than an end of itself. The 
true home-maker looks to the peace of her household, and seeks to 
know and meet the higher needs of mind and soul as well as those of 
body, fully realizing that comfort and happiness are not to be de- 
rived simply from the serving of perfect dinners, which never vary 
in their completeness from one day to another. We protest, then, 
against becoming absorbed in the necessary rounds of labor to the ex- 
tent of precluding higher work, for the round of home-duties is nar- 
row and has a tendency to narrow us if we enter no protest. 

Life is short. To get the best there is out of life as it may be in- 
dividually appointed should be the study of all. Home then must be 
that place of which it can be said in after years: “To me it was 
the most pleasant place on earth.” This being true is does not follow 
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that on account of our being associated with the agricultural in- 
dustry and having our homes located in the country that they are 
to be different from those of our city sisters. We admit that we some- 
times hear # intimated and even read articles in some of our journals 
that would designate or set apart the farmer and his family as a 
distinct race, yet I think a little observation and association with 
the average rural district would enable them to change their views, 
for we find the principal elements necessary to home-life are the same 
in all places and it would be quite an easy task for many of us to re- 
call instances in which we have been the recipients of hospitality, 
comfort, sociability and charitable courtesy in the farmer’s home. 

Of the modern conveniences, quite as many are adapted to the use 
of the farmer’s wife as those in other occupations, and of these we 
find in use in ber home, they are not a few. There are many of them 
musical. - Recognizing this talent as a gift in which there is much 
power to cheer, we find it in many instances developed to the de- 
gree that will add to the pleasure and happiness of that home, surely 
there is power in the melody of the human voice. You will find 
magazines and papers quite as numerous in our homes as among the 
town people. Sure, we do not have access to the public library, yet 
having possession or Owning our books gives an opportunity to read 
at leisure or again and again if we desire, and it is well to remember 
that the benefit is not derived from the amount read so much as 
from that which we retain. We should rather be proud, then, of 
our location when we remember that so many of the leading char- 
acters in every calling have been reared in the country, away from 
the follies, the vices and enervating influences that are known to 
exist in all large towns. 

Let us open our hearts then to every good feature of country life, 
for it is rich in opportunities if we but improve them. 

Let us make our homes as beautiful within and without as ft fies 
in our power to do; and above ail keep the beautiful home spirit 
shining brightly. 

MODEL HOMES. 

By GRETTA PARK, Marion Center, Pa. 

The word home is often incorrectly used for house, a mere dwell- 

ing-place. No greater mistake can be made. Home means so much 

more than this. “A home,” says Webster, “is a place of refuge and 

rest.” Here after his day’s work is done, the father joins his wife 
and his children about the hearth where each recounts the incidents 
of the day. Here the boy just entering manhood finds strength for 

the temptations that beset his way. Here the young girl finds coun- 

seland sympathy. Home is the joy of the mother’s life. . 

A little child said, when asked: “Where is your home?” looking 

with wondering eyes into the speaker’s face replied: “Where mother 

is.’ And she was right. In the words of the old song: “What is 
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home without a mother?” The happy, satisfying home is largely 
due to the mother. Yet she alone cannot make home all it should 
be. ‘Mother, father, child, each has his part in making home a 
model one. 

Kindness, gentleness, and love must permeate the homelife. And 
it is not enough to love one another ever so dearly. We must show 
our love. Far too often we fail to appreciate those in our homes. 
Too often the word of appreciation and praise is withheld from our 
loved ones only to be spoken when the ears are deaf to our praises. 
Better far would it be for us to tell them how much they add to our 
happiness while they can hear it and be gladdened by it, than, after 
they are gone, to proclaim loudly their goodness. It does not matter 
to them then. Now it means so much. That father is as proud of 
his boy as a father can be, yet to hear him talk before the boy, one 
would think he has the worst boy in town. He goes on the prin- 
ciple that to praise a boy is to ruin him. What boy was ever in- 
spired to do his best by being continually told how depraved he was? 
Our natures are very quick to respond to appreciation. It is true 
we usually amount to just about what is expected of us. Let that 
father not fear to have his son know he is proud of him. The boy 
will strive the harder to deserve his father’s commendation and will 
think more of his father for it. 

Then how often does the daughter make her mother feel that she 
is just a little ashamed of her; that she would rather have her stay 
out of the room when her young friends call! When in reality she 
loves her mother dearly and does not think to hurt her. Mother is 
the girl’s best friend. Girls, let us not fail to show her that we value 
her friendship above that of all others. 

The model home is the home that meets the need of every member 
of that home. The home in the country will have some needs to 
supply that the home in town will not have. In the country social 
advantages are limited. These must in some measure be made up 
by the home. Our lives are apt to become very monotonous. The 
home must relieve this. 

First among the equipments of the home stands good literature. 
This is an age of much reading. We have not time to read everything 
that comes in our way. We have time for only the best. If good, 
pure literature be taught a child and continually kept before him, 
he is not apt to spend his time pouring over cheap, harmful literature 
of which there is so much in circulation to-day. The habit of read- 
ing good books once formed goes with one throughout life and is a 
source of keenest enjoyment. 

The home must be an attractive place. Music should have a promi- 
nent place in it. Because one cannot have an expensive piano, is no 
excuse for omitting music from the home. Sweetest music can be 
made on so simple an instrument as the mouth-organ or the jew’s- 
harp. The poet says: “Music hath charms to soothe the savage 
breast.” If it so affect the savage, what of its influence on the in- 
telligent members of our homes. 

Innocent amusements and games should be furnished the children. 
Many a boy is on the street to-night because home is so dull. Money 
spent in making the home attractive is a sure investment; yet it is 
not always the expensive, richly furnished house that contains the 
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happiest home. Rude log walls may enclose that treasure of rare 
worth—a model home. 

The model home is a hospitable home. The stranger is ever wel- 
comed to it. To entertain well is a grace well worth cultivating. 
And yet we are to remember, that while strangers are to be received 
and entertained, this is not the real purpose of the home. It exists 
for its own members first of all. But the influence of a good home 
never ends there. It cannot be bounded but goes on and on in an 
ever widening circle whose limit will be seen only in another world. 

THE HOME AND THE SCHOOL. 

By MISS FLORENCE CROW, Duncannon, Pa. 

In the midst of all the helpful things that are being said by which 
you will profit in improving your farms and raising the standard to 
which the successful farmer must attain, I come with a plea for 
more attention to the most valuable thing raised on the farm—the 
children. You will say, “Are we not already straining every nerve 
to be able to leave something behind for them when we are gone?” 
Ah, parents; give them something now, not in dollars and cents, 
but in that which will make them self-reliant; able to cope with 
difficulties in the battle of life; men and women of whom you may 
be proud long before you think of laying down “these robes of flesh.” 
Give them an education. It is not necessary that money be spent to 
send the boys and girls to college, although where this is possible, 
it is the best investment you can make, but if, instead of complain- 
ing of taxes, you would see to it that the money was wisely spent 
to obtain good teachers and needed supplies and then do your part 
toward the child’s course in the public school, we would have a well- 
educated class of people. You wonder what you can do for your 
child when you have so much work and have not looked at a book 
since you left school. Let me tell you: 

First, a duty which belongs to every parent, no matter how exten- 
sive or how meagre his education, is to send his children regularly 
to school. Nothing is more discouraging to a teacher than irregular 
attendance. The class goes on. There is no time to make up back 
lessons when they come but one or two days in the week, and the 
pupils are not fit to go on to harder work without it. Is it any 
wonder the teacher loses interest and devotes her time to those who 
profit by it? 

As for the children, if they are naturally listless, they will glance 
at the book indifferently, think they do not know what it is all about 
anyway, and just drift. Then they stay at home more yet because 
they never learn anything. Naturally active children will either 
work away at their mammoth tasks or get into more mischief than 
the busy teacher knows how to keep them out of. They will come 
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again some day to have some more fun. Oh, sacrifice what you must, 
but let your children attend school regularly. 

Then, when your children do attend faithfully, they may often 
grow tired of the daily routine. Here again you can he!p by showing 
an interest in their work. Don’t send them off at eight, scold if they 
are not home early, and let that be the extent of your knowledge of 
their school life. Find out what they are studying. If they are 
doing work at school that can be brought home for your approval, 
encourage them to bring it, look at it, let them explain it, praise it if 
it is good—not to fill them so full of conceit that they imagine they 
have nothing more to learn, but to stimulate their desire to do more 
and better work. 
Why not have a children’s hour just before bed-time, when you are 

free to listen to the stories and songs they learned, give them sym- 
pathy and loving counsel in their small sorrows, and encourage them 
in their ambitions. How easy it is to teach children who want to 
learn and what child will not want a good record to bear to father 
or mother. The younger children should not study at night, but 
the older ones should, and the most encouraging thing when study- 
ing is when father or mother ask the questions or hear you read 
or help you with the arithmetic. I know this by my own experience. 
But, by the way, when helping with problems, don’t do all the work, 
Ask questions which will lead them to reason out things alone. 
When pupils come to school with questions all nicely worked out on 
paper and then cannot do them on the blackboard, there is something 
wrong. Remember, parents, you cannot go through life with your 
children, and it is only by making them independent that you are 
really helping them. You ought to be good teachers in order to 
properly train your children. Especially is the parents’ sympathy 
needed when a child is not bright. He soon realizes that others are 
ahead of him and if parents and teachers are constantly reminding 
him of how stupid he is, all the life is crushed out of the poor fellow. 
Instead of doing that, encourage and help, praise him for every bit 
of progress he makes, and you may find to your delight that he will 
get his lessons more thoroughly and remember them longer than the 
brilliant pupil. 

Again, cultivate a taste for reading in your children. Take some 
good papers. Have good books for them to read. What a paradise 
it is to children to lose themselves in a good story. And so much in- 
formation relating to school subjects and other facts which will 
broaden their minds, may be gained in this way. Beecher once said: 
“A home without books is like a room without windows. No one has 
a mght to bring up children without surrounding them with books.” 
Yet it is here that so many parents grow economical. I know people 
whe never go to the store without bringing their children candy. 
which will cause ill-health, yet who get nothing but a county news- 
paper. Surely this is very poor economy. 

Also lead the children to love nature. A teacher can do very little 
in this way, because she cannot be out with the children to see things. 
But how much can be learned while working in the field, about the 
birds, their songs, how wisely they build their nests; and the flowers; 

the beauty in every one, no matter how small, their habits, the beau- 
tiful shapes of trees; the gorgeous coloring of sunrise and sunset. 
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How blind we all are to the beauties around us. If only their eyes 
could be opened to these, fewer boys and girls would be so eager to 
leave the farm. 

One of the gifts parents give their little boys is a great mistake. 
[ mean the air rifle. Sending those innocent children out to shoot 
our birds, which they should learn to love, will cultivate a spirit of 
cruelty. An exchange says: “The tide of public opinion in favor of 
justice and humareness to the animal creation has been slowly flow- 
ing in for the last decade.” The sympathies of the best people are 
with the students of animal nature—those who are trying to under- 
stand the “lives of the hunted;” not for more skill in conquering and 
killing, but for justice and protection. When Mr. Thompson, the 
student-hunter, after a long search, met the deer, face to face, in 
his own fastnesses and threw down his gun, exclaiming, “My 
brother!” he not only voiced his own magnanimity, but gave the key- 
word to the ideal relation between mankind and the animal world. 
Let us do our best to help along this “ideal” relation. 

Again, guard most carefully against the tobacco habit. Empha- 
size at home what all text-books teach in school. As a reward for 
faithfulness, allow them money and time for a little trip. How it 
broadens their minds to get away from their own little circles and to 
realize how big and how wonderful this world of ours is. ._After 
they have seen some things for themselves, their lessons become 
more real. 

Let me repeat what I said in the beginning. Do your best to se- 
cure good teachers; then help them in every way you can. When 
the ehildren come home and correct your bad English as “teacher” 
corrected them in school, do not treat it as impertinence, but try to 
improve both your own language and theirs. It is a debt you owe 
them, because it is through your ignorance or carelessness that 
they have acquired the mistakes. It would be just as easy for a child 
to learn to speak correctly when he begins to talk, but he imitates 
you, and so must overeome the bad habits of speech which have 
become so firmly fixed or else carry them all through life. Do you 
not agree with me that you should help remedy them? 

I believe that children should confide in their parents in all things. 
If everything said in school was repeated to mother, the teacher 
would have little cause to worry lest any immoral talk was being 
done. But there is a difference between telling for warning or en- 
couragement and for mere idle gossip. There is too much gossiping 
and tale-bearing. Children are antagonistic. Everybody knows it, 
yet when there is a dispute at school, fond parents are nearly always 
sure it must be their neighbor’s child who is at fault. Let us not 
worry over these things. The child must be corrected surely, else 
he would never learn to do better. But do not make an enemy of 
your neighbor and burden the teacher’s life by making a mountain of 
a mole-hill. Then again, there may be things done at school which 
the teacher ought to know. She cannot be with the children all 
the time at their play and it would be a kindness for parents to warn 
her. Thus, in so many ways the parents can be helpful to the 
teacher and so doubly helpful to the children. But in order to do 
nearly all this, they must first learn to know each other. This brings 
me to your oft-neglected duty—visit the school. How can you know 
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your children are in good hands if you never go to see? How can 
you help along what the teacher is doing, if you never go to hear? 
You go by what the children say. Would you allow them to make 
a business transaction for you? Yet how much more important 
is this. Drop into school, if only for half an hour. See what they 
are doing, get acquainted with the teacher and then encourage and 
help your children. But above all things, discuss nothing but her 
good points before the children. When parents tell everything they 
hear that is detrimental to a teacher, the children lose all respect 
for her and she can do them no good at all, even if a teacher is not 
quite what she ought to be. I beg of you, do not criticize her before 
the children, at least, not while she is their teacher. 

In concluding, let me quote from a book I have read: “The young 
and tender twigs are easily bent and given direction. Youth is the 
time for education. Home influence has more to do with forming 
the character of children than all other things combined.” 

There is truth in the saying that “the foot that rocks the cradle, 
rocks the world.” 

“Think truly, and thy thoughts 
Shall the world’s famine feed; 

Speak truly, and each word of thine 
Shall be a fruitful seed; 

Live truly, and thy life shall be, 
A great and noble creed.” 

CONVENIENCES FOR THE FARMER'S WIFE. 

By MRS. T. M. COOLY, Sandy Lake, Pa. 

We can make either work or labor of the things we find it neces- 
sary to do. Work is the natural and proper employment of human 
hand and brain. Labor is toil, and toil is grievious and not joyous. 
It is making brick without straw; it is singing the Lord’s songs in 
a strange land. 

It is almost impossible to give any directions except in a general 
way, regarding the kitchen, as there is an endless variety of plans 
and arrangement. In no other room in the house are sunlight and 
fresh, pure air so indispensable as in the room where the most im- 
portant work must be done. A long, narrow, dark kitchen is an 
abomination. Always furnish the kitchen well, first, and if there 
is anything left to spend on the parlor, well; if not the money has 
been spent wisely. The main point is to systematize everything, 
grouping such things as belong to any particular kind of work. For 
instance, in baking do not go to the china closet for a bowl, across 
the kitchen for the flour, and to the farther end of the pantry or 
store-room for an egg, when they may all just as well be within easy 
reach of each other. Study and contrive to bring order out of the 
natural chaos of the kitchen, and the head will save the hands and 
feet much labor. Let me say here that the Stafford Kitchen Cabinet 
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Hygenic, the greatest labor saving device ever invented, worth three 
closets, prevents waste, saves time, trouble, space and labor, con- 
venient places for baking utensils, cereal products, spices, table 
linen, ete. There are many styles, all sizes; price $2.50 and up. 

Here is an outline, in general, of the routine housework of the fore- 
noon in the way I think most steps can be saved. In preparing break- 
fast, do other work, such as putting on the wash water, placing the 
flat-irons on the rear of the stove, getting the dish-pan in place for 
the dishes, or starting apples for pies, in fact study ahead of your 
work. Know what you are to have for dinner before the breakfast 
work is done; prepare something for the dog and kittens before you 
leave the table. There is no use in having thieving cats. Fill the 
tea-kettle, and place it on the back of the stove, then you can work 
in the garden or among the flowers, or rake up leaves, or feed a 
brood of chickens, before the sun shines too hot. In case of the wife 
helping to milk, feeding the calves and chickens, and taking care of 
the milk and butter, the kindling and dry wood should be ready for 
the morning, and the fire built while the men are getting the cows. 
Leave two or three good sticks in the fire box. A steamer of cracked 
wheat to boil, previously steamed about ten hours, and a spider of 
potatoes frying on the back of the stove, a plate of cooked steak 
in the oven to warm over, and a bowl of gravy in a kettle of warm 
water, or a stew of meat where it will warm slowly. Breakfast will 
be hot on the return from the stable. If a separator is used the 
calves and pigs will have been fed before coming to the house. The 
farmer’s wife has better luck with the calves than the husband, and 
usually looks after them. By the time breakfast is over, there is 
boiling water for the washing of the separator, and the mixing of 
the hen’s feed. Then dish washing and tidying up the house. This 
is easily done by 9 A. M., leaving two hours of time before getting 
dinner. Pare the potatoes the night before. Make John get up in 
the morning and build the fire and put on the tea-kettle while you 
take an extra nap. This is the way to save a step or two. Have 
breakfast planned and started on the previous night. Have a plan 
for all the work during the day, and do what has to be done with a 
light, quick step. Your heart will respond to the step, and you will 
lose the feeling of drudgery in the work. 

The best way to wash dishes to secure good results, and save 
steps, is as follows: I would have my dish-closet open in both dining 
room and kitchen. In clearing the table, put all the soiled dishes 
in the closet from the dining room side; wash in the sink, putting 
the clean dishes into the closet to be placed upon the dining table 
when wanted. Have a shelf to the right of the sink to hold the 
dishes. If the water is hard, have borax, or gold-dust near with 
which to soften it. Use a sufficient quantity of warm water for 
washing, and hot water for rinsing the dishes. Be not sparing of 
soap, keep the dish towels clean and sweet by frequent washings. 
A sink used for dish washing should be constructed high enough that 
the housewife should be able to stand upright without the painful 
stooping so often , thus saving much weariness. 

The easiest way to do family washing. Get a Pan-American 
washer and a man torunit. Lacking the man, proceed as follows: 
The evening before wash-day sort the elothes, dampen the white 



No. 7. DEPARTMENT OF AGRICULTURE. 123 

ones, soap well all soiled places, pack in the washer and leave until 
morning, then add warm water and rub out. Rinse thoroughly, and 
hang out. Have a good wire line in an airy part of yard. 

A way in which ice can be cheaply provided for use in a farm home: 
If the place affords no natural body of water, a small stream may 
be dammed. Only a rough building is required, using plenty of 
sawdust. By filling clean barrels with pure water and then either 
storing filled, or taking the ice out before storing. Let three or 
four neighbors club together, build an ice pond on some convenient 
stream and help each other fill an ice house on each farm, or have a 
common ice house. 

If every farmer’s wife could have water carried into the house by 
means of pipes leading from spring or well she would have one of 
the greatest conveniences possible in making her work easy. The 
use of rubber hose to carry water to kettles and tubs, and the im- 
proved utensils that can be found in any hardware store, such as 
asbestos stove mats, ete. A shelf near the kitchen stove to keep 
crackers on that they may be always crisp. A shelf in the cellar- 
way. A wood box under the tinware cupboard built in the wood- 
shed and opening into the kitchen. Best of all a kind, willing, and 
helpful husband. A man’s work is from sun to sun. A woman’s 
work is never done. Housewives were never known to strike. 
That’s left for men, you know, 

Another convenience. Keep a scrap-book with headings of com- 
mon diseases, or accidents likely to occur in a family of children, 
and under each heading, such as croup, burns, stings, etc., paste or 
write the best remedies you see or hear of, so you can turn to them 
in a moment of need. A statement so common as to have almost 
acquired the standing of an axiom runs like this: “Every properly 
appointed kitchen should have as an adjunct a well planted and 
thoroughly cared for garden. The kitchen garden belongs to the 
domain of the housewife.” Why should she plant it at all? Surely 
she has work enough within doors. Does not the garden make a 
home more home-like, though on occasions it has made the small 
boy and even the farmer’s wife wish it had never been created, be- 
cause it had to be worked by hand. Even Mother Eve worked in the 
field. At least she raised Cain. A good husband will give his wife 
a certain sum for spending money, a regular allowance she can eall 
her own. If she is a good housekeeper she is entitled to it, for she 
earns it. He will be handy about the house. When his wife asks 
him to mend the sewing machine or put a new wire on the screen 
door he will not pout and say “that was not down in the marriage 
contract.” 

After all, it won’t matter a thousand years from now whether 
you molded light biscuits, or wonderful patterns in clay and plaster. 
I don’t believe that God cares very much more perhaps not the least 
bit more, for all the great works of art than He does for the simple, 
homely tasks that so many of His children set themselves so pa- 
tiently to perform. It’s going to matter terribly, fearfully, whether 
we were faithful and honest and simple-hearted in what we did do, 
and that is all. “Faithful in little faithful in much.” 
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THE WIFE—A PARTNER. 

By MRS.S. B. FRITZ, Duncannon, Pa. 

Partnership is defined as an agreement between persons to invest 
their time, labor and means together, sharing in the loss or profits 
that may arise from such investment. Now this matter is sometimes 
very much misconstrued in the partnerships formed for life between 
husband and wife. While the husband is perfectly willing to have 
his wife share in all the labor and losses, he is not always willing to 
have her share in the profits, and the wife is not accorded her rights. 

A lady told me not long ago that her husband said he would do as 
he pleased with his money; it was his. Yet they began life together 
with empty treasury, and she helped earn every dollar made. The 
time has come when husband and wife should be full and equal 
partners in every respect. Each should consult with the other in 
any important particular of their business, especially in any large 
outlay of capital, and the purse should be just as open to the wife 
as to husband. Nothing is more humiliating to a wife than to ask 
for every cent she needs, and give account of what she spends, while 
the husband spends for what he pleases and would not dream of 
giving any account. True, the husband is considered the wage- 
earner. But is the wife’s part not just as important? And is her 
work not just as hard as her husband’s? Every woman who con- 
ducts her home in a practical manner, giving her own personal labor 
and supervision to its details, earns in direct proportion to her hus- 
band’s income. 

A story is told of a husband and wife who had a quarrel, and he 
told her she could go home to her father if she wished. She told 
him she was willing to go if he would pay her for her past services. 
She told him she would not charge him for her faded youth, but she 
would like to be reimbursed for the 1,040 weeks of household service 
during their married life of twenty years, valuing her services as 
cook at four dollars per week, as housemaid and waitress, at three 
dollars, as nurse and seamstress, each, three dollars and as over- 
seeing housekeeper at five dollars per week, all of which offices 
she had faithfully performed during that time. She felt entitled 
to a business settlement of the whole amount of eighteen thousand 
seven hundred and twenty dollars. Her husband thought it over and 
with a practical business appreciation of her value told her she need 
not go. Every man should talk over his business affairs with his 
wife and she should know the exact condition of his business. Many 
a man has come to grief by keeping his wife in ignorance of his 
straitened circumstances, or of the fact that he was temporarily 
pressed for capital. A good wife will help her husband much in his 
business troubles or struggles to become established if she knows 
just how he is situated, and what is required of her. Her earnings and 
planning will often give the needed support, and her sympathy will 
surely help him bear his trials. 
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Now in addition to the partners duties in financial matters, there 
are manifold other duties to perform which are just as important 
to share equally; one of the first of which is the building of the most 
sacred place on earth, a home. And in order to do this one of the 
most necessary duties is the harmonizing of tempers, for without 
this no home can be truly happy. How many allow their tempers 
to be uncontrolled and think very little about the matter, but will 
say, “I know I have a hasty temper, but it is a common failing.” Yes, 
but did you ever think, that it is a failing that probably causes more 
misery in the world than any other you can think of and as 

Trifles make the sum of human things 
And half our misery from these trifles springs.’’ 

Take heed to the little things. There was a lighthouse far out at 
sea; it was there to warn ships whére the rocks were. One night 
the lamps were lit by the men in charge as usual. Sometime after 
they were surprised to find there was no light reflected on the water. 
They examined the lamps inside and found them all right, but on 
going outside they found the glasses covered with millions of little 
insects. In the morning they found a ship had been wrecked on the 
rocks close by, and all because these little creatures had covered the 
glasses of the lighthouse. 

Is this not often true in another sense. You allow your better 
natures to become covered and dwarfed with the little things of life, 
as you call them, indifference, selfishness, temper, faultfinding, 
jealousy, harsh words, and a hundred and one little things that mar 
the peace and eventually wreck the happiness of home. Learn to 
govern yourselves, knowing that he who governs himself is greater 
than he who takes a city. The motto of a graduating class a few 
years ago was, “He conquers, who conquers himself.” Let each 
respect the others individually and practice the beautiful unselfish- 
ness which is thoughtfulness for others and forgetfulness of self, it 
is the golden rule perfectly applied. 

Be content to do the duty that les nearest you and fill the place in 
the universe God has assigned you. Reach up to a strong, ennobling 
manhood, and the beauty of a superb womanhood. Ever strive after 
the higher and nobler things in life, knowing that God has implanted 
in your hearts the longings and aspirations after greater and better 
achievement for some wise purpose and by dispensing cheer, sym- 
pathy and comfort to others you will realize that, 

“All are but parts of one stupendous whole, 
Whose body nature is, and God the soul.” 

Knowing that you pass this way but once how important, that 
you scatter roses, and forget-me-nots along the way in the form of 
loving words and kind deeds. The habit of doing good and drop- 
ping a word of encouragement here and there is what broadens and 
ennobles life, and makes character beautiful. Everywhere you go 
you will find some one who needs encouragement, some one whose 
heart is burdened under a heavy load, some one who needs sym- 

pathy, some*one who needs:a lift. Many a heart has been cheered 
by a smile or word of sympathy, many a life has been saved from 
despair by a kind act. Teach these things to your children by ex- 
ample as well as precept, and you will find they will not soon forget 
them. A father asked his pastor how he could best train up his 
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boy in the way he should go. “By going that way yourself,’ was 
the reply. How true it is that “no man liveth to himself or dieth to 
himself,” but his influence goes out and around in ever widening 
circles. What a grave responsibility then is yours, you partners in 
life’s journey, whose lives may mean so much for good or evil. 

I know of a dear old lady who has long since gone to her reward 
and have recently had two people tell me how the remembrance of 
her wise counsel, and pure unselfish life, has been a sweet influence, 
and saved them from many a temptation. You need not be heroes in 
some great battle or deed of valor, to have your name live after you 
and is it not just as desirable to have sweet memories enshrined in 
loving hearts, as to have your names in books of history. There is 
no higher fame than that of being an uplifter of life’s burdens. A 
test of greatness,is to be of usein the world. Those you have helped, 
those you have inspired and encouraged to nobler effort will, i 
turn, help others, and your influence once started will go on and on 
and become immortal. 

Cultivate a love for beauties around you. It is a striking evidence 
of the goodness of the Creator, that a source of pleasure so pure 
and elevating, is at the same time so abundant. The whole creation 
animate and inanimate is a picture gallery filled with a variety of 
form and coloring. The fact of being surrounded by so many beau- 
tiful things, should be an inducement to everyone to cultivate all 
good qualities and have their lives conform and be in harmony with 
beauties around them, instead of marring the general effect with a 
discord and so make a break in the musical rythm of life. 

“Be good, and let who will be clever, 
Do noble things, not dream them all day long; 

And so make life, death, and that vast forever, 
One grand sweet song.” 

Be companionable, and try to promote sociability. Do not fill 
every waking hour with work and so over-work, that you can not en- 
joy a little social time, at least with your own family. Take time to 
improve your minds and keep in touch with the times and be sure to 
keep the whine out of your voices or it will stop the development 
of all that is best in you and drive away your friends. Be cheerful. 
If you want to get the most out of your life, just make up your 
mind that you were made to be happy and that no one shall rob 
you of real enjoyment, whether you be rich or poor, no matter what 
your environment, expect pleasant things to happen to you. If you 
build air ¢ castles, build beautiful ones. Never mind the things which 

are past; do not waste time over jost opportunities; do not waste 
your energy thinking of what might have been, or trying to relieve 
badly spent yesterdays or live to-morrows before they come; but 
make the most of the present moment, and draw all that is pleasant 
and desirable out of to-day. Live your life and be glad and happy 
now. Make the most of your enjoyments and pack your troubles 
in as small a compass as possible. Life is too short to devote so 
much time to misery. Stop quickly when prone to worry or fret, or 
the habit grows on you and you will become like the girl who said, 
“Oh, I am terribly worried this morning.” “What is the matter,” 
asked a friend in sympathetic tones. “Oh, I thought of something 
last night to worry about and now I cannot think what it was.” 

Cultivate a spirit of light heartedness, and a faculty for making the 
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best of things, thinking what can’t be cured, must be endured, and do 
it with the best grace possible. Be philosophical, and determine to 
meet every changing scene in life, be it joy or sorrow, with a bold 
front, and always keep the idea in view that you are full and equal 
partners in every respect and we will hear of fewer dissolutions of 
matrimonial partnerships. 

In closing, I can give you no better words than were given me by 
a professor at school, “Live and act as though you realized that your 
life is a book of which you can have but one edition. Let each day’s 
actions as they add a new page to the indestructible volume be such, 
that you may be willing to have an assembled world read it.” If 
you make this the rule of your life, when you come to its close it can 
be said of you as is inscribed on the tombstone of one of our martyred 
Presidents: 

“Life’s race well run, 
Life’s work well done, 
Life’s victory won, 
Then cometh rest.” 

THE RURAL HOMESTEAD. 

By HATTIE J. WEAVER, Lower Saucon, Pa. 

In traveling through the country, or farming districts, it is very 
noticeable that some of the homesteads are far from attractive or 
agreeable, whilst others have the very appearance of comfort and 
beauty. The country folk have as much right to all the modern 
conveniences as their city cousins, and they have the advantage in 
that they have the beauties of nature surrounding them on all sides. 
The hills and valleys, the forest and open fields, the brooks and 
rivulets all present themselves before the eyes of the farmer and his 
family and invite them to a full enjoyment of all their beauties. 
What is grander to behold than the scenery that confronts one on 
every side; the green fields and the fruit trees decked with their 
richly perfumed blossoms at one season, the golden harvest swaying 
back and forth at another, and again as at the present time every- 
thing covered with the white mantle of the pure white snow. All 
these beauties of nature can be enjoyed by the rich and poor, the 
healthy and strong, so also by the weak, infirm and aged. The sweet 
music of the large number of birds that swell forth their anthems 
in the early morning dawn, will also, if ones ears are open to their 
chanting, brighten the long and otherwise weary day of toil. But too 
often is it the case that one whose eyes are familiar to these scenes 
from childhood on up and whose ears have so frequently heard the 
early morning chorus that he does not enjoy them to the fullest ex- 
tent. If, perhaps, you had never seen the surroundings of your own 
home and by the rising of to-morrow’s sun everything would sud- 
denly be revealed to you, your joy would be unbounded and your ex- 
clamations of delight would be very great. Why not then enjoy all 
these delightful and pleasant scenes which are about you continually. 
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We certainly can be glad that our eyes are not confronted at all 
times, turn which way we will, with brick and stone or concrete walls 
with ‘their square outiine, and with paved streets that become 
monotonous to the extreme as are the eyes of those that are city bred 

and whose lot is not cast in such pleasant places. In the city we 
can look only upon the things as weak, erring humanity has con- 
structed it, but in the rural districts we can look upon the works of 
God as he has provided it in nature; but the hand of man can do 
and does a great deal to mar this beauty or add to it as he provides 
for himself a homestead. 

In erecting new homesteads, or in making considerable additions 
to or alterations upon existing ones, it is of much importance that 
the general outline and positions of these buildings be taken in con- 
sideration so that they may add to the beauty of the landscape, and 
also that everything be made as convenient for the toiler as pos- 
sible. Finances or the making of money is not all that is important 
in one’s life, enjoyment and comfort should have a place as well. . ) JO} if 
Inconvenience and ugliness is sometimes more costly than conve- 
nience and elegance. Let, however, utility, economy and comfort 
first be secured, and along with these, as possible of that pleasing 
effect which arises from just proportions, harmonious arrangement, 
and manifest adaptation to the use the buildings are designed for. 

Of all the buildings, the cottage in which the wife and children 
spend a large portion of their life, should be made the most attractive 
and as homelike and pleasant as possible, thus implanting into the 
hearts and minds of the young people a desire to spend a large por- 
tion of their lives in these pleasant and agreeable homes, neglecting 
to make the home attractive and comfortable may be to a great 
degree the cause of the tendency, now so prevalent of the movement 
towards the towns and cities. Without a doubt the rural districts 

have less temptations to place before the young people with which 
to contend and which they would necessarily have to overcome than 
they would have were they thrown into city life. This alone should 
be sufficient reason to induce any parents to beautify their homes and 
make them as elegant as they can possibly afford to do. There is, 
however, nothing that adds so much to a homestead looking neat as 
the lawn surrounding the cottage. This should also come in for its 
share of care in the laying out of it, as well as in the planting of 
shrubbery and shade trees. A well arranged and nicely trimmed 
lawn adds so much to the attractiveness of the home that scarcely 
too much attention can be given it. 
A neat home, however, to be kept thus needs a careful husbandman 

as well as a prudent house-keeper. For the husbandman it is highly 
important that he keeps everything in order, a place for everything 
and everything in its place. So also must he carefully manage in 
order that his farm may repay him for all his trouble and care. He 
should be active and wide-awake, in short a good business man. But 
he alone cannot make a success and keep everything in good order; 
he also needs the assistance of the one who has charge of the affairs 
in the house. 

Carelessness in the house and thrift upon the fields will not make 
a pleasant home. The woman can do a great deal to make farming a 
success, and most of all in making the neat and beautiful homestead 
attractive e. Without a doubt there is no more pleasant place to 
spend ones whole life than in the country home. 

7 
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- WHY EDUCATE THE FARM BOY? 

By PROF. HU. H. MASON, Hartstown, Pa. 

The subject that has been assigned me is, “Why Educate the Farm 
Boy?” I will endeavor to give some reasons, although they may not 
be as good as the Irish woman’s reasons for not liking the ministers 
sermon. The story goes that a minister on entering an Irishman’s 
cottage said: “Good morning, Janet. I am sorry to hear that you 
did not like my preaching on Sunday. What was the reason?” “I 
had three verra guid reasons, sir,” replied the woman. ‘Firstly, ye 
read your sermon; secondly, ye did na read it well; and thirdly, it 
was na worth reading at all.” 
A man might put a long coat on his back and tuck a Bible under 

his arm, but he would have no right to the prefix, “Rev.,” to his 
name and could not get a license to preach until he had acquired a 
special education. A man might have a skeleton behind the door, 
a few roots on the shelf and a little court plaster in the drawer, but 
he can lay no claim to the title of ‘“Dr.,” and cannot get a license 
to practice medicine until he has acquired a special education. A 
man might own a case of razors and a bar of soap, but he is not a 
barber until he has acquired a special education. A woman might 
possess a grand piano and a voice that rivaled a nightingale, but 
she would not be worthy of the title, “musician,” until she had ac- 
quired a special education. A man who owns a farm is not a farmer, 
and has no right to the honorable title of farmer, until he has ac- 
quired a special education. 

Allow me to ask one question. What was the first special educa- 
tion God gave toman? The first special education God gave to man, 
was an education in farming. Why was an education of this kind 
necessary? Open your Bibles at Gen. 2d chapter and read: ‘Thus 
the Heavens and the earth were finished,” * * * “And there 
was not a man to till the ground.” * * * “And the Lord God 
formed man of the dust of the ground, and breathed into his nostrils 
the breath of life; and man became a living soul * * * “And the 
Lord God took the man and put him into the garden of Eden to dress 
it and to keep it” Allow me to repeat one sentence. “And there 
was not a man to till the ground.” Of what assurance is a rainbow 
in the sky if no one sees it. Of what use is a well of water if there 
were no person to drink it. Of what use would a field of pota- 
toes be if there were no Irishmen to eat them. Land would be 
of no use if there were not a man to till it. Hence, a special 
education in farming was necessary. It is a nice thing to know 
how to grow water-melons large enough to frighten a President. 
Some friends have told the story that President Roosevelt on be- 
ing presented with a mammoth water-melon, was afraid to open it 
for fear it should contain an office seeker inside. It is a nice thing to 
understand the nature of grass, for if the story be true, a Jack of this 
knowledge was once mortifying to a college student. The story goes 
that an old darkie was cleaning the ground and burning a pile of 
rubbish on a college campus. "A college student came “along and 
thus saluted him. “Hello; Sambo! you better keep off the grass 

47 ; - 
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with that fire. Can’t you see you are making it all black?” The 
darkie replied, “Never you mind, massa. Dat grass: will come up 
again just as green as you are.” 
Now if a boy is going to be a farmer, and has acquired this special 

education by which he is fitted for one, why is any farther education 
necessary? Because he is not a well-balanced man. Weigh him in 

’ the balance and as a man, he shall be found wanting. Because edu- 
cation is development in the fullest sense of the word—physically, 
intellectually and morally. This special education as a farmer has 
given him a larger physical development than otherwise. 
We will next consider his intellectual development. What this 

should be would depend something on the desire of the boy and the: 
money at his command. First, as a foundation he should have a 
thorough common school education. Next, should be a course in a 
commercial college and the agricultural college, and if the boy de- 
sires, a classical college education, and it can be obtained. He is 
all the more fortunate because a boy never becomes too wise to 
make a good farmer. A prominent English lady said, “An Ameri- 
can girl can come to England and take her place in any society.” 
The American girl is educated and accomplished or she could not 
do this. If a farmer is properly educated he can fill a place beside 
any other professional man in society. He can appear just as grace- 
ful and make just as good a hand at a prayer-meeting as at a wood- 
chopping. 
We have given the farm-boy a special education in farming, to this 

we have added a classical college education, and as a man weigh him 
in the balance, the verdict and command is. “One thing thou lack- 
est”—Go and get moral education. Every man is balanced by two 
weights and those two weights are, his head and his heart. And 
he is evenly balanced when the wisdom in his head and the Grace of 
God in his heart are of equal proportion. Religion is largely a thing 
of the heart, and religion is to a man what the perfume is to a flower 
or what sunshine is to the day, adding unto him sweetness, culture 
and kindness. The great lack in the man of the world to-day is not 
in his head but his heart. And this heart development can be ob- 
tained only by actual practice of Christianity. Moral education is the 
most valuable of all, “Because the highest learning is to be wise and 
the greatest wisdom is to be good.” “For what profiteth it a man 
if he gain the whole world and loose his own soul.” So educate, and 
thus develop the farm boy physically, intellectually and morally, and 
the result will be an educated, cultured, Christian gentleman who 
will be proud of the honorable title, farmer, who will always look 
upon the farm as “Home, Sweet Home,” and who will, with the poet, 
gladly sing this song of country life: 

“Most tranquil, innocent, and happy life, 
Full of the holy joy chaste nature yields, 

Redeemed from care, and sin, and the hot strife 
That rings around the smoked, unwholesome dome. 

ae “Where Mammon his black scepter wields— 
Tey Here let me rest in humble cottage home, 

Here let me labor in the enameled fields: 
How pleasant in these ancient woods to roam. 

“With kind-eyed friend, or kindly-teaching book; 
Or the fresh gallop on the dew dropt heath, 

Or at fair eventide, with feathered hook 
To strike the swift trout in the shallow brook, 
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Or in the bower to twine the jasmine wreath. 
“Or at the earliest blush of summer morn, 

To trim the bed, or turn the new mown hay, 
Or pick the perfumed hop, or reap the golden corn; 

So should my peaceful life all smoothly glide away.” 

THE FARMER’S DAUGHTER. 

By MYMHA ZIMERLY, New Sheffield, Pa 

The tongue and pen are both interperters of the mind; but I hold 
the pen to be the more faithful. Much has been said and written 
about the farmer’s daughter as she is and as she should be and we 
will find few subjects so agreeable and picturesque as this one. 

All night long she can rest, hearing Nature breath deeply and 
freely; but there is one stirring hour, when a wakeful influence goes 
abroad over the sleeping hemisphere and all the out door world is 
on their feet. It is then the cock first crows, not that it is time to 
announce the dawn, but like a cheerful messenger speeding the 
courses of the night. Cattle wakes in the meadows, sheep break 
their fast on the dewy hillsides and change to a new lair among the 
ferns, and she, the farmer’s daughter, opens her dreamy eyes and be- 
holds the early dawn. She makes a hasty toilet and goes forth to do 
the farm chores, while her mother gets breakfast which is always 
ready at a certain time. 

After breakfast she washes the dishes, then churns and after that 
possibly carries a large pail of water to the men in the field half 
a mile away, rake hay or gather sheaves until eleven o’clock. Then 
she goes home, helps her mother with dinner, waits on the table, 
washes dishes again, drives cattle to water then she returns to the 
field and assists in the work until five o’clock, or in other words, 
supper time. She again waits on the table, washes dishes, brings 
cows home, milks five or ten, and carries the milk to the milk house, 
strains it, slops the pigs, feeds tre calves and shuts up the chickens. 
Next she prepares a lunch for the men on their return from the field, 
pares apples, potatoes, shells peas or strings beans for meals of the 
morrow, puts younger members of the household to bed and then 
weary with household and farm drudgery retires to her own couch. 

This picture is not exaggerated. To it I can add, that on Monday 
her moments are all improved as they fly, in sorting, rubbing, wring- 
ing and starching clothes, and as the days come and go we find her 
ironing, folding, and mending, cooking, sweeping, scouring and scrub- 
bing. In different seasons we find her boiling soap and apple butter, 
gathering apples for cider, preparing peaches, pears, plums, grapes, 
blackberries and raspberries for canning and preserving, and so the 
days and weeks pass till at the end of a year, if a dairy had been 
kept of her varied occupations, it would even astonish her brothers 
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who see it all but are so accustomed to it that they take it as a matter 
of course. 

There is for this drudgery in the landscape of her life a ray of sun- 
shine which begins Saturday noon. Saturday afternoon, in most 
farm homes, is a half holiday in comparison to the activities of other 
days of the week. It is the time of year which an old English writer 
called it the “amiable month of June.” The evening shadows fall 
broad and long. ‘The rising moon beholds the setting sun. The for- 
get-me-nots look into the heavens, and those green coated musicians, 
the frogs, make holiday in neighboring marshes. It is now time for 
the singing school, a lyceum meeting, or a garden party with the 
walk home through the moonlight bowes along a romantic woodland 
pathway with a young man of her choice. The morning comes she 
milks the cows does the farm chores. The landscape around her is 
one that will inspire her soul to holy musings. The hill, the field, 
the vale, the fresh air and the perfume from the clover fields and new 
mown hay, the birds singing and the sound of the church bells as it 
floats joyfully through the sunny air, mellow soft and low. No labor- 
ers are in the fields but are wending their way to church. The farm- 
er’s daughter, if she be of a religious turn of mind, has this day above 
all other for contemplation, meditation and prayer. She may ocea- 
sionally be late in getting to church, and no matter how quietly she 
tries to open the door all heads will be turned in her direction even 
though it may be in time of prayer. 

The farmer’s daughter looks forward to the holidays of the year. 
Christmas is a gift-bearing, heart-touching, joy-bringing season. She 
trims the pz wlor, and makes it gay with holly branches ‘and mistletoe, 
She fills the children’s stockings with candies, cakes and toys. New 
Year’s brings happy rememberances of drives and of turkey 
Turkey on the map bounded by the Black Sea on the east, but basted 
turkey, brown turkey, stuffed turkey. At New Year’s she looks for- 
ward to Easter and the new bonnet. After Easter the days grow 
warm beneath the sky and uneasy spring has come. She cannot re- 
strain from tearing out the stove, jerking up the carpet and washing 
windows. One day of sunshine works wonders in her home. Every. 
thing is torn up from garret to cellar. And she, like Noah’s dove, 
has not where to set a foot. 

Fourth of July brings no joys to her. It is harvest time and the 
farmer thinks the crops should be in the barns. It has been said: 
“The farmer thought the Republic might of restrained their ardor 
and proclaimed liberty throughout the land and unto all its inhabi- 
tants at a later date in the season.” 

After the “glorious Fourth” the farmer’s daughter has the county 
fair to which she may look with pleasure and realize that “all is not 
gold that glitters.” After that the husking-bee. It has been said 
that this secret has been transmitted from one generation of women 
to the other and that on the sly she has been taught to plant some red 
seed among the rest in order to find some red ears in husking. Since 
the red ear entitles the finder to a kiss which is so gratifying to the 
giver and receiver, that the red ear seldom escapes the observation 
of one or the other; and for fear it might not be observed some girls 
may be guilty of leaving some husks attached to make it more at- 
tractive while speeding toward the heap. After the corn is husked 
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then comes the dance. Byron appears to have regarded the waltz 
as anything but proper. He says: 

“What! the girl I adore by another embraced; 
What! the balm of her life shall another man taste; 
What! touched in the twirl by another man’s knee; 
What! pant and recline on another than me? 

Sir; she is yours; 
From ‘the grape you have pressed the soft blue— 
From the rose you have shaken the dew. ; 
What you have touched you may take, pretty waltzer: Adieu.’’ 

After that Christmas comes again and so the years go on and the 
daughter marries. Her sister of the city thinks it is a great picnic 
to get married. They write silly letters, say soft things, and live 
in sentimental atmosphere. Less than one-half find the new scheme 
anything but the thing they claim it is cracked up to be. Asa rule 
the farmer’s daughter does not rue her bargain and is not as apt to 
make a mistake as the city girl, for she is not helpless and dependent. 
If her husband meets with reverse she can take a hand and help 
manage the affairs; or if he turns out to be worthless she can hustle 
for herself. She does not expect to recline on a bed of roses when 
she has a house of her own to manage, consequently she is not dis- 
appointed when she finds the new life but little different from the one 
she has ieft. Josh Billings says: “Some people imagine they are in 
love and wake up to find that it is only a fit of indigestion; and others 
never, never wake up and remain happy.” 

I now come to consider the farmer’s daughter as she should be. 
There is no picture of ideal excellence of womanhood that I can ever 
draw that seems too high or too beautiful for our young hearts. As 
“Brevity is the source ‘of wit,” and the advantages of the country 
life are so great, I shall not attempt to treat of them fully. The 
country influences have for years filled the cities with new blood, and 
has filled the places of trust and honor both in state and nation with 
men whose stronge characters were formed on the farms. The 
country girl up to this time has been unable to share these hopes. 
It seemed her life was to have been spent on the farm unless by ac- 
cident. But her sphere is widening greatly. 

She should be healthy. An open out-door life conducive to good 
health, and this the farmer’s daughter has. The conventionalities 
of society do not require her to wear dresses which are injurious to 
health, and her open air life free from restraint, gives her rosy cheeks, 

good digestion and refreshing sleep. She should be a poet. Why 
not? Can she not say with the Duke in the forest of Arden: “Sweet 
are the uses of adversity which, like a toad, ugly and venomous, 
wears yet a precious jewel in his head.” And thus our life, exempt 
from public haunts, finds tongues in trees, sermons in stones, books 
in running brooks and good in everything. 

To the receptive mind, what poetic emotions are awakened by life 
in the country. The scent of the new mown hay in summer aroused 
Whittier to write the poem that is so familiar to us all, “Maud Mul- 
ler.’ The turning of the leaves in autumn inspired Thomas Bu- 
chanan Reed to write the finest American poem ever written: “The 
Closing Scene.” Old Mother Earth wrapped ina mantle of beautiful 
white in winter, and the bursting forth of new life on every hand in 
the spring, all tends to make her nature more poetic, so that she can 
feel with the poet who sings 

“To me the meanest flower that blows, 
Can give tho’t that do often lie too deep for tears.”’ 
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Her nature should be religious. Who better than she can appre- 
ciate the beauties of the Bible? When in the quiet of the night, she 
beholds the vault of heaven with the stars guilding the blue dome, or 
in the morning when the dew is made to sparkle on grass by the 
sun, who has a better right to say with the Psalmist, “The heavens 
declared the glory of God and the firmament showeth his handi- 
work. Day unto day uttereth speech and night unto night showeth 
knowledge.” And who better than she can feel the lesson in hu- 
mility and contentment contained in the Master’s words: “Consider 
the lilies of the field, they toil not, neither do they spin, yet Solomon 
in all his glory was not arrayed like one of these.” “In the sweat of 
thy face shalt thou eat bread,” is not a mere statement from a 
prayer-book. Her own life is a living example of the truth thereof. 

She should be a botanist. Not one of our book-made botanists, 
but every flower, plant, the grass and herb, should teach her a lesson 
and become her daily friends. What an opportunity for the study 
of animal life she possesses. Not the pug dog of the lady of fashion, 
but the pewee, the blackbird, the robins, the thrushes, the plain 
chickens and pigeons can furnish her objects of study and interest. 
The cows and sheep and horses, with the young calves, lambs and 
colts, the bees and ants, the trout, perch and bass in the streams, all 
these are hers. 

She should be a chemist. Her laboratory should be her kitchen. 
She should learn how to salt, cure, and preserve meat, how to make 
jellies, preserves and marmalades. She should learn one thing from 
her sister of the city; and that is that it is not good form to have pie 
for breakfast, dinner, and supper. How much better it would be if 
she enforced this lesson on the household. Men would be less dys- 
peptic in the family and would not fall asleep so soon after supper if 
she served him with pie only at the noon day meal. Thus might she 
hope to have companionship instead of surly, dull indifference re- 
sulting from a bad stomach which her lack of the chemistry of foods 
has caused. In this way her own sins are daily visited upon her. 

She should be a physician. Not learned in different schools of 
medicine, but one who knows how to apply the simple home remedies, 
which now enables the country people to practically dispense with 
the man of medicine. In early times it was the custom to give the 
body a regular spring cleaning. Beginning with the flow of sugar 
water; sassafras was substituted for coffee; then followed an occa- 
sional drink of an infusion of sarsaparilla, burdock, prickley ash or 
wild-cucumber. These were often combined in form of bitters, using 
whiskey to extract their virtues. In addition, white walnut, May 
apple, catnip, rattle-root, boneset and many others were used to 
meet special indications such as ginseng for dyspepsia. 

In closing, I want to leave one thought which I have, and that is 
education is a life-long task. Let us throw away the old idea that 
farmer’s daughters should be educated only in their early teens, and 
that the country ought to provide free education for children only, 
and if a girl fails to get her amount of education in childhood remain 
ignorant. Throw that belief away. Education as I have already 
said, is a work of a lifetime. The world itself is our schoolroom and 
nature with her field of facts and science is our books. 

“A good mother is worth a hundred schoolmasters.” 

“The hand that rocks the cradle rules the world.” 
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- FERTILIZER VALUATIONS—1904. 

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 it must be so computed as to include all the 
elements entering into the cost of a fertilizer as it is delivered 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- 
ket 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 1903 were based: 
1. Upon the wholesale prices from September 1, 1902, to March 1, 

1903, 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’ profits. 

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 composition is ascer- 
tained by analysis. 

The values assigned, for the present, to the other elements in the 
cost of the fertilizer at the point of a delivery are: 
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3. For mixing, $1.00 per ton. 
4. For bagging, $1.00 per ton, in all cases except those in which the 

article was sold in original package; 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. 0. b. at the jobbers’ or mixers’ warehouse. 

%. 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. 
itaialies. See 5 Be coics w sietaaeas oa seereecae nee 11.50 230 Ibs. at 3c. $6 90 

RE VERUCU, esis, Sea.cs(eretlis sro. wee myst 2.50 50 tbs. at 24e. 1 25 
WTUSOMUL OS 2 seve os shoge eure uoeteye nea 1.00 20 tbs. at le. 30 

Retail ‘cash yalue of ingredients, &. 4.2. . 25 si eee eee weeee PO 40 
BRE OTE, « oies.c0 kbd aoe worn! be Ss agave Tae elerehioee asta ak +) telat eee een 1 00 

Cash value of goods ready for shipment, -..........: 2... $9 45 
Avents’ commission, 20° per cent... 3. 5... 2 aly oe 1 89 
Breighity a3. 2 Sy te Heat ae Genco sd se dbandiiaiiat cine ts oie Soe ee ae . 2200 

Commercial value per ton, ......... ca ee ihre Cee .$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 reasonaly 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 a schedule, it is evident that 
the schedule of retail values of the constituents, or the added allow- 
ances for mixing, etc., requires revision. 

It is needful to note here another factor greatly affecting the prac- 
tical accuracy of these approximations. Their computation 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 quality 
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 de- 
signed to be used for close comparisons of single brands, but only to 

indicate whether the price asked for a fertilizer is abnormal, as- 
suming 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 1902 were modified for use during 1903 
in accordance with the changes in wholesale prices of fertilizing 
ingredients and to make the valuation more closely follow the sell- 
ing price, 

The following comparative statement shows the valuations and 
selling prices of the several classes of fertilizers during 1901 to 
1903: 
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Spring, 1901. 
AOSTA IDIGEG Se co scetayetatsarats tere nicl ©. cisleYois aioe orate 291 24.76 23.92 0.84 
Rock-and-potash, 60 14.60 16.20 —1.60 
Dissolved bone, -| 1 29.00 28.00 1.10 
Ground bones <i; <ces. 44 28.71 27.59 ne 
Dissolved rock, } 49 13.51 3.90 —0.39 

Fall, 1901. 
SOSUNATSI LG pie ta aie otelece ale tovoteists ste late ai sinia ci cuevaiasaintelarew eft’s ninievelelaateial araisiolaterdisayat ars 179 23.75 22.28 | 1.47 
FVOCK “ANG =POLASI ea fareitcne’s oticine tennis ee cfais sine vfofeleleriatere lols aietetelatceie = 42 14.23 16.09 —1.86 
IDI Cyeye) Rates bi 0)00 1 eee CAA OP BEnOnooedr ODGO) Oo UOO CU LDOOP OOO Dont ooo tae 5 23.36 23.91 —0.55 
(Gigeprents!o\0) e¥=-))) pqonea bade ne GaGonvoEToOCORcoodobtGaL cudpoae eauaoane Ho 33 27.69 25.94 E75 
MDI SSOUVCH ROCK sires ericte clea eista slate cle m cls ciate reletonete ica crete ols! steers aiaatota ae 49 13.82 13.18 0.64 

Spring, 1902 
Carini Gis cro doaorid Ope node du. caecouadnas comaaDocpotusdcdaabonpacnonoud 289 25.33 24.10 1.23 
Evereie cU —DOLAS Iai iacratelelsttiebe telene (ole laierniske oielo aleretar elas eitteindslercroraieicjeremieleicieistale 66 15.05 16.45 —1.40 
MDISSOLVEGS DONE Efe css ciclelaveiare Sia ciele eterevave eis avelcisvs(esslerersa[aialsisiavtieteysvieiorerersi® 2 17.35 16.50 .85 
(Gero OTIC Mg eicyoi carte ie alascte otaterate ereteleie! sinters: stele invarsieteis(cleyetalererevetareterers eres 29 26.80 28.52 —1.72 
PASSO lyed enOC kal coches: acieaeeias selineicle celesisinctrinieiceieteremictsietieinte 59 13.49 13.73 —.24 

Fall, 1902. 
ROSEN LOLs feete tora eter wlosab'etacaiat wr tale nye] clnjesefere ia\a'p ate) ala /a/iejainiern nl olnbaia iol tara)eurinosiciinte 229 23.01 21.38 1.48 
ine ethaGleiesiel Gaaooeconcodonocoononcosodsocubcassonpencapson cue 62 14.46 15.98 —1.52 
PISS Oli CUNO ES sere iarcerersleya sie ieletleleinereietelsieiarate ele/etntetalofotateratascistolctotarotetell stats 6 27.08 23.50 1.78 
Ge TLOMEATD CS COTA Gai sieeicieta calcio rnin sick cfolalo eset siotets!slatels io\clatel=iaieielalsielaisia|ciieenin\s/atelelets 27 27.51 28.09 I 
MISS Oly, CC eeOC Kes ererereve ie crainresaie/aralolerninisiavoiolore’sfolevorstelstaretole[eneiavelelstatatstetevelatntaye 56 13.70 13.47 23 

Spring, 1903 
Cm +5 .pnpnaepsohaduannseonudqdose son dop connodenoaETdgodcasuoboOr 365 24.29 24.57 —.28 
ROCA = POLAS Dieu terelaie|elclalo afatale o\elols/elelealeis stein) o\cle/>/n\c}a\ visieli=to)gtaletera{eletsialaia)s 82 11.73 17.20 —2.47 
IDJEKelivea! Tey dynooanas cdopboaedbcaonooondoddnadoucdeapnonaedsoghe 3 30.87 31.17 —.30 
(Grayinetl lefovas  Soaneconoss Aedoodoc sence nde cudoe sdiado0dnobaonodbe gen 27 27.25 28.67 —1.42 
IDNs eihWel VAsOlies qq, cuoswoucoanocdounsoe conedUAsudecnyonoeosbobcHEDood 56 13.34 15.13 —1.7) 

Fall, 1903. 
Complete, 264 POUT 21.98 79 
Rock-and-potash, 74 14.86 15.96 —1.10 
Dissolved bone, aiete 11 24.57 23.67 90 
Ground BONG, Fo... . cc. wc <e 49 27.07 27.52 —.45 
Dissolved rock, 60 13.12 14.64 —1.52 

The general tendencies of the wholesale market may be judged 
from the following comparative statement, obtained from the 
weekly reports of the Oil, Paint and Drug Reporter, of New York 
City, showing the average wholesale prices of fertilizer raw ma- 
terials from September 1, 1902, to March 1, 1903, and from Septem- 
ber 1, 1903, to March 1, 1904. 

48 
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Wholesale prices of Fertilizer Ingredients, New York: Oil, Paintand 
Drug Reporter. 
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Sulphate tot ari Oma seyret teres eters inka /a/aieinlaievelestersisievele,s Cw sea aacacncee eae 3.0484 S172") 102.2 
PET AES TOL SOR, 8 tie wc ataau so vteeleg er Oe sktn aislsleleials ale Qtalsptieras | ME Wits; iteieceics ssislelcieisiol| @ BLED TS 2.1807 109.6 
Dried DIOOG A ET. Geaso oe dicisis nlaierelbinle Wee nie vialote cis eiaiwrenie elnian we | Unit (20 Ths.), ...| 2.4969 2.5666 102.8 
Concentrated Hankaee nn onic. cence <nisio.sic'cisale/ecasleteiclsleis amele TONE) ese wnasae met 15.50 *15.50 100 
Lai hhet Wot By saad ray ABA OOC bon Ue ADT AO Db atteicr icin onic ROM sees csteneweniel| 17.00 17.96 105.6 
GVOUNE! DONG) ioe cecs ceciociniseisciclcsldaies cite ectom eee iemecacree| FLOM igs sisteraicinie wetetaiel| 20.50 22.40 | 109.2 
istoyet=y wa¥= 4 EG Goce cscerouadddounDonsiconbboobaecocadoacnd bol “Beonoop-ocsdon|) Le) 22.42 113.7 
BMS IATIO SAT Via tas toicictare!<iet oyalere loterayeyaeteletotetoterstere ctels erm steleiere | Unit (20) IDS"), ss2)| Takeo 42.4716 95.5 
RUIS I SWANTON ACIS ao ce srcicieynieraierovereystotn wlnic’ siete stenertoreiaveeieie als | Unit (20 Ybs.), ...| 714.23 §2.2331 | 97-7 
Refuse, bone rDlacks tweens o-eeacacmecciademe aesiene mince Also BogneonacacouD | 18.06 13740 103.7 
Phosphate rock (Charleston) yo orice -linieiee ctsiniats feiate ZBON © cite citeetrectene | 9.125 6.00 65.7 
Phosphate rock (Tennessee), .......+.-+ssseeeeeeeeee | TOM). ate sesceseenee | 3.953 3.83 96.9 
Acid PhOspHAate;. Gs kesecis Acs weseN cao se eevee ate oaiele vere Unit (20 Ibs:)5) 2 625 -6375 102.0 
Mouplesmaniure salts. eee a.cohee os oe Oo oee wees GWtis Vneweeateae nae ie DALOR5 i easy 102.5 
Sulphate of potash, ........ Sis sale, ewits, 2.11 2.131 101.0 
Via GR gecasbcoceoeseaJo0d000 || ‘Zon; 9.05 9.31 102.8 
Muriate of potash, ........... Meee ent mW Ee 1.8325 1.8934 103.3 
Sulphuric acid 66 Deg. B, Cwt., 1.319 1.35 102.3 

*No quotations for December, January and February. 
7Per ton. 
tBone phosphate of lime 10 cents per unit. 
§Bone phosphate of lime 35 cents per unit. 

In ammoniates such as dried blood and fish guano, the unit is of 
ammonia, of which 82.35 per cent. is nitrogen; in acid phosphates, the 
unit is of phosphoric acid (phosphorus pentoxid). 

The nitrogenous materials and animal sources of phosphoric acid 
show an advance over last year’s prices in almost every instance. 
Nitrate of soda, ground bone and bone meal have advanced mark- 
edly. The advance of price in case of sulphate of ammonia, dried 
blood, rough bone, and refuse bone black, while not so marked is 
quite noticeable. Fish guano is the only material which shows a 
decrease over last year’s prices. 

The following data are from the monthly reports of Thos. J. White 
& Co., fertilizer brokers, Baltimore, Md., giving wholesale quotations 
upon ‘ammoniates: 
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Wholesale Prices of Ammoniates: Reports of Thos. J. White & Co., 
Baltimore, Md.: 
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Sait atow Ol. Amat OMe WDC i LUE spe tere ojetetsrerslerelotsie)oiclateleveiatosatemtel telat aiatereya(s sroialars eterercicreietsiaialeterstslc 3.05 | §3.11 
SGLENETE OO Le SOU pice metoece ctelstelconicis tear oteteialevela/eleieiiviora/eioiesslaletslctelcielat eisinnclaleis)stelesisvsisisieietsisisi ave afeie 1.$275 | 2.125 
Ground bloods. ts 0:..p., Chicago: per Umit) OfsAMIMONDIA,, «sii <:clcjaic'-soinlew ale eielere ofe\s e1vio.stois 2.2925 | 2.4925 
Concentrated tankage, f. o. b., Chicago, per unit of ammonia, ................ 2.085 | 2.2188 
Crushed tankage, c. a. f., Baltimore, per unit of ammonia: | 

9 per cent. ammonia, 20 per cent. bone phosphate, ...........cessceesesevcens 2.505 2.5792 
Ground tankage, f. o, b., Chicago, per unit of ammonia: 

12 per cent. ammonia, 15 per cent. bone phosphate, ........-..2.ccccccccccccesfenvecccccs 42.3063 
10 per cent. ammonia, 15 per cent. bone phosphate, ................. ae Stet oi cfahets) [clot ota velcveterers i #2326 
6 per cent. ammonia, 25 per cent. bone phosphate per ton, ..................- $14.75 nese le 

Hoot meal fo. D., Chicaeo,, per Unit iO AMMONIA, ie vai). wise miele os cls cose els vielvle sais #4216 2.279 

*Quotations for January lacking. 
jJanuary and February quotations only. 
tQuotations for January and February only. 
§c. i. f., Baltimore and New York. 
**Quotations for September and October lacking. 

These quotations, like the previous figures, indicate a marked in- 
crease in the price of ammoniates over last year, 

The Engineering and Mining Journal, of New York City, gives 
quotations of nitrate of soda for January, 1903, futures $1.85 to 
$1.975; spot $1.975 to $2.05. In February, $1.91 for futures and $1.99 
for spot; March, $1.93 and $2.18 respectively; April, $1.89 and $2.05; 
May, $1.98 and $2.05; June, $2.00 and $2.11; July, $1.90 and $2.03; 
August, $2.04 and $2.16; September, $2.06 and $2.17; October, $2.03 
and $2.16; November, $2.04 and $2.12; December, $2.04 and $2.22; 
making an average for the year of $1.98 for futures and $2.20 for 
spot. 

Sulphate of ammonia production and consumption have increased 
and quotations in New York were for imported, $3.025 to $3.30; do- 
meéstic, $3.00 to $3.15 for futures, and “spot” at about 5 cents in- 
crease. 

The following summary from the Engineering and Mining Journal 
outlines the prices of rock phosphates: 
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During 1903, the production of all classes of phosphate amounted 
to 1,477,601 long tons, which is less than the previous year. The 
following statement shows the production and shipment in the 
various fields: 

Shipments. 
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BNOrida: (hard! VOCK Se 5 ccieislaicictetes'euste wacetelape re’ clove cia ave estate laloreiniwieta iat stots omtere 438, 750 1,000 466,819 
Tain Geb DIS; ss her. x. atta ds d ciptetthaverecatctes ore St riavote areas fae ote ete eo see eee aioe | 285,188 149, 008 153, 503 
PER CEMPUV EI ie saictelere ciara tre aiavevel statuysters ole 'a)u: ota, weve rsiare fates ele rolatetevatele oieratoheteimerainls steer 49,985 49,985: |... eee 

Total MMlOniday. -sAncscaasschsee owes coc Semen eR U Mee Ree | 773,923 199, 993 620, 382 

Tennessee, ......... ‘ 422,889 313,008 117, 387 
South Carolina, 280, 789 218, 227 40,929 

Total United States, 1,477,601 731, 228 778, 698 

The centralization of control by purchase of some of the more im- 
portant hard rock and land pebble mines in Florida has been the 
most interesting feature of the year. 

The prices obtained in 1903 based on monthly averages will be 
seen from the following table: : 
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Fioriday hard: rock, /%8@ 80 (per (Cents, 8 mince secarinic ce ce wie emtatee aie 1:25 6.25 6.95 
iorida land! *pebblew 68 @ Tanper. cent. )-cenn-seecen eccrine: aaeeeen 2.69 3.12 3.49 
Tennessee export. rock, 78 @ 82 per Cent. ,F ociececccccccececuncces cue 4.13 3.38 3.93 
Mennessee domestic mock, 78 MET CNL) were isrcecietcsrmeeteisee er ieee 3.88 8.00 3.62 
FLENMeESSCE, 9 10: EL COMTI ii) we nelsisinels wisi cielo sis, ciaislalele elem e/aiuisleein ators emote mine niere 3.50 2.88 3.30 
mMennessee, 173) "(@NT4 PEL VSN Ty) fcwle civtetete nelers clolatvicveltce slaw ioe aca ates 3.08 Zeon 2.85 
Tennessee, 70 @ 7 2per cent.,7 2.83 2.18 2.61 
South Carolina land rock,t 3.25 3.25 3.25 
South Carolina river rock,t 2.88 2.88 2.88 

*f. o. b., Florida shipping points. 
if. o. b., Mt. Pleasant, Tenn. 
tf. o. b., Ashley River. 

Quotations for January and February of this year were for: 

Mioridashard rock. i227 4... ace 77-80 per cent., average $7 10 
Land pebble, ....... Ei levtap ote suatoneme 68-73 per cent., $38 75 @ 4 00 
Tennessee, ..... Ser bv coed tame Cota nee 78-82 per cent., 400 @ 4 25 
TENNCSSEG, sGjese 5 aie 4 clas crete a ena tome 78 per cent., 3 75 @ 4a 
Tennessee, 2. is... Ae es et (65) per cent., 3 25 @ ene 

Tennessee) 5. f2 sy peo ae ae 13-74. per cent., 295 @ “seam 
South Carolina land! Todk<..\ 5.58 a eee ee 745) 

South Carolina river rock, .shs. sae Spe aa! bi ees 215 @ 3°06 
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Raw Materials of Acid Manufucture:—The Engineering and Min- 
ing Journal gives the following summary: 

Brimstone and Pyrites:—Nearly 60 per cent. of the consumption of 
sulphur is met by pyrites, the cost of the latter being less than of 
crude brimstone. The total consumption for the year was brimstone 
196,117 long tons; pyrites 616,181 tons. Sicilian brimstone was 
booked for shipment at an average of $22.75 in January and $21.75 
in June, with an average for the year of, $22.25 for best unmixed 
seconds. 

Best thirds sold in New York at an average of $20.75 in January 
and in November at $21.50, making $21.20 for the year. 
A decrease in the demand for pyrites affected prices somewhat. 

Spanish pyrites containing from 43 to 51 per cent. sulphur sold at 
10 @ 13.5 cents per unit for lump and 9 @ 11.5 cents for fine. Do- 
mestic ore containing 42 to 44 per cent. sulphur brought an average 
of $5.00 per ton for lump and 10 cents per unit for fines f. 0. b. At- 

lantic coast mines. 
Sulphuric Acid:—Contract delivered in 1903-4 in New York and 

vicinity have been quoted on the basis of $1.05 per 100 Ibs. for 60 
degree acid in carboys and $18.00 to $20.00 per ton in bulk; 66 degree 
acid $1.20 per 100 Ibs. in carboys and $21.00 @ $23.00 per ton in bulk; 
00 degree acid $18.50 to $14.50 per ton. 
New York wholesale quotations for acid phosphate, per unit of 

available phosphoric acid, during 1903-4, were 63.75 cents. 
Potash Salts:—The reports of the U.S. Bureau of Statistics show 

see following entries for consumption during the fiscal years 1902 
and 1903: 

1992. 1903. 

TVET COMIC OUTS) rascals orsteiclesecolate sists fare'sievatese etoraiciete-dislaeia oleae n ene aeara als erclesiot are oe 140, 124, 418 172, 838,780 
SES CHIU eI miOLCr | Neieisss.tereicinisisyeicove alelels wets eiatetearcanlor eieislate ole euslorenn tote ticiis dition ora 228, 112 247, 266 

This trade is so managed that, before March 1, nearly all wholesale 
deliveries of the year are contracted for. The schedule of prices on 
the basis of large lots sold through brokers and delivered at Boston, 
New York or Philadelphia, is as follows: 
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MITT EMR CLMICONL Uae. rcicre iataic totes eratcie oynrobe lc a/elos oiaiaiate (ve tal cuotata ta otovaveleresaloroischeisteicisnves¥le 1.8715 | 1.8475 
SULVHAGE Eth UDere COMU. | POLASIe memcraeisre cts ints sieleqe ciate ois treww aieicraraie oteinic ie siere(efeleiiereve.cinie 2.095 2.125 
Houplenmarmire salt, 48-50 sper CSmites pre ccleencis civarsateise crcl sierelois. c/aeiciataie of helsiaceletarsie | 1.1025 | 1.135 
Kainit, 12.4 per cent. actual potash, 9.30 

Manure salt, 20 per cent. potash, per unit, Bee ee www merce ween e ewww wees eee| 2D .DD [renee eeevenae 

Sabet iets io elereneinisiey alms cialeieislomtetete[eVe esnieie’s 9.05 
Sylvinit, per unit potassium sulphate, | .39-.40 | 
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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. Very few analyses of these 
materials, with the exception of ground bone and dissolved rock, 
have been made in Pennsylvania. The figures in the following 
table include the averages of the results of analyses made in Con- 
necticut, Massachusetts, New Jersey and Pennsylvania during the 
past year, except in the case of ground bone and dissolved rock 
phosphates, where Pennsylvania results alone are included, 
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Sulfate: oL/ammonia: wees eee me 3 20..G4. |< ccoisicieimtelareh | eiiatetatet erate 
Nitrate ofisoday! ieswseh es oecenes coe 19 IBJ80: | ..cs wna ell otc 
Dried) lOO), seems hescwsslecetiak was aeideate 9 10298, |cs.ceecnccet ee nareein 
Ground (DONE) © iseiceccecscr. cute ete iate ote Bloc OED eh ee eeec eee 76 PA iy (il Barton cc 22.92 
UCN O12 dR ONS pBRC ter Aerintin Tie SOnnoehs idee bpnaLonbacasnodbertseonn 18 5 G4) |e 5, .cremetang 14.20 
Ground) f1Shy ciscicis tawiaaie on cstach earaidoisniee nee Macnee teenie eens elon 19 S00) | enieemene 6.72 
Cotton seed email ~ saciatecicctacieen delenit sear eR cia ean Te eae 94 7.06 1.90 3.15 
Castor “pOmacel res a.mencecwe ce caine, eee ee aetneeee 3 4.86 1.00 1.90 
Sultate; of potash, hich! sradet-c-...cascesr ect Meeneee ee recone Gi krateveretsystetars 49090 crereteroturarers 
Mimi ate 7ofspotas ie hcmciacmien corcite ste onutietistieioclaeh meee orionione ree PAA Baceanoden 50544) ce eee 
FRMAMNAT asec einseiora ie ase a0 wicve wts o atclereietaejererowe slate o/steteieinvaboiersteisomtae nian etoe race LO)" Seiererevete 1237129 Sceeenla ee 
Double sulfate of potash and magnesia, ............eeceeescees Lhe oe Gees nac 26.98'1\||. sislete aisle 
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Dissolved bone-black, ayeisie 3 16.86 12.09 3.21 1.56 
Dissolved’ bones * (ose c<«cneeccien aeles 14 16.65 2.78 8.55 5.32 
Dissolved) rock) phosphatens. sonconsececceeeeen meee eeeeee 116 15.41 9.11 4.96 1.34 

*Also contains 2.62 per cent. nitrogen. 

These figures indicate no great change in the composition of the 
raw materials used in fertilizer manufacture. 

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 
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being equivalent to per cent.; in goods sold by the ton of 2,000 Ibs., 
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 Ibs., 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 Ibs. and contains 10.26 ibs. of 
phosphoric 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 expense and profit in retailing being 20 per cent. 

Wholesale Cost Per Pound of Fertilizer Constituents (New York). 
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Dried blood Bie jevAGe; © .isciete’s/sisias sleisisieie elsicine)s/sisic\e/els ae fk (0}=42) 116 © 5 HOOD OREO RC OORDOAEG 15.58 18.70 
WORCONETATER TANK ALC:  ccerist civicicis ericicie.cie eic(e'e slalsinieieiac INDUTOL SI eee pcr eneeeicaiieia 13.4 16.08 
Rlefuse-bone black; %. .ccccccecns Soretstolotetate aieieieistalstaleisiste Phosphoric acid, total, ..... 3.31 3.97 
Phosphate rock:* : 

PEGUMESREE he DEEN COME | sc.cis'sisis'ale olsieis.c/els'eleiellelainters Phosphoric acid, total, ..... 484 581 
SouthyCarolina, 160) per/Cent: sistas scicnc.cccciteee Phosphoric acid, total, ..... 53. -636 

PCIE DHOBDIAEG) s.ccceccatss.ossic de lees aa ..| Phosphoric acid, available, 3.19 3.83 
Double manure salts, ....... 0 Bpetal wet OLAS Kom mete inte rclalel oye teri esac sieletei sine 4.25 5.10 
Sulfate of potash, ...... sate OLAS re cite saticlaiste sicieta nia s aise 4.31 5.17 
WEE IA ESTO LED OES yi alcieie aie cisiets olslnisic clsizinlei(s «sialic s\elaininietere PROCES Deamistctets steiner clesiainieseisisreisis ate 3.60 4.32 
SrA Ta Cota reeeterstaistereictaisie eln‘e'e alvince ncaie prota al elevelona/eieivisicia sly avehertiereye IPOLASI aren ae cision eva e ecke ccetercios 3.26 3.91 

*The prices of phosphate rock are f. o. b. at the respective points of shipment, not New York, 
and are taken from the reports of the Engineering and Mining Journal. The prices for potash 
are taken from the schedule of the syndicate. The prices for concentrated tankage are taken 
from the reports of Thos. J. White & Co., and those of the remainder from the Oil, Paint and 
Drug Reporter. 
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The quotations for bone are given without specific reference to 
quality, so that it is impossible 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 
general tendency is to assign a higher commercial rating to the 
phosphoric acid in bone and to the nitrogen a rating not very dif- 
ferent from that given in tankage. The quotations of Thos. J. 
White & Co. show an average wholesale rate in Baltimore during 
September, 1903, to March, 1904, for crushed tankage to have been 
$25.972 per unit of ammonia and $0.10 per unit of bone phosphate of 
lime. This is equivalent to $3.13 per unit of nitrogen and $0.218 per 
unit of phosphoric acid. The average composition of the ground 
bone and bone meal samples analyzed last fall in Pennsylvania was: 
Phosphoric acid, 22.97 per cent.; nitrogen, $3.21 per cent. - The pre- 
pared bone contains less fat and moisture and often less nitrogen 
than the ordinary “rough bone,” but these differences tend, in a man- 
ner, to neutralize each other. 

Assuming for the rough bone quoted in the New York market the 
same composition as the bone meal sold in Pennsylvania and for the 
value of the nitrogen $3.13 per unit, the values per pound of the sey- 
eral constituents would be: 

Wholesale Cost per Pound of Fertilizer Constituents, New York. 
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Phosphorie acid, .... 1.72 2.06 
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Phosphoric acid, .... 2.14 2.57 

Valuations 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 pre- 
vail, 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 condi- 
tions of our market have made the valuations diverge too largely 
from the actual selling prices, as in the case of ground bone and 
dissolved rock phosphates. The schedules for these states for 1903 
and 1904 are as follows: 
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Trade Values Adopted by the New England States and New Jersey. 
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Phosphoric acid: 
\wWenicre EOI ONE dagscocnoosansonodDunanDndabacdnooanDDOEDbdOdGOuROONC 416 4%, 100.0 
(QHUnghG) AOMIDIES GSanGonondoadso 24 oobudnoddeaqhcocodatauoneodenocascaa 4 414 TUIPEES 
In cotton-seed meal, castor pomace and wood ashes, ......... 4 4.0 100 
In dry, fine ground fish, bone and tankage, .............eceee- 4 4.0 100 
iMmescoarsesish, (bone and TanKa ees. o.:..ccscamsieewiecajeclsidlemieislayermetele.e 3 3.0 100 
in mixed tertilizers) Insoluble; s. -peaes cles einen a'a.sOrela sie werevayntae 2 2.0 100 

Potash: 
In. formesprree: from emiuniate (CDlOLid) sy vaciisleyeialsteltalarniolelasoyaistsletsi= 5 Gia 100 
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As in past years, because the New England valuations correspond 
well, as a rule, with the Pennsylvania selling prices for complete fer- 
tilizers and dissolved bone, and because they reflect, in the main, the 
variations in the wholesale prices that have occurred during the past 
manufacturing season as compared with the season preceding, and 
also because uniformity of valuation is desirable over the same gen- 
eral territory, the foregoing schedule of the New England states 
and New Jersey for the year 1904 has been adopted for Pennsylvania 
with the exception of values for ground bone and dissolved rock. 

These fertilizer materials require different valuation in Pennsylva- 
nia from that accorded them in the other states just named, in order 
that selling prices and computed valuations may coincide. The 
reasons for this fact have been so often discussed in past years, that 
repetition seems unnecessary at this time. 
New York quotations for bone do not reflect precisely Pennsylva- 

nia prices; they are nevertheless of value as indicators of relative 
values of this commodity from season to season. The data com- 
piled from the Od, Paint and Drug Reporter show a strong advance 
in bone prices during the past season. This corresponds with the 
advance in other slaughter- house fertilizer products exhibited in 
both New York and Baltimore quotations. Furthermore, bone re- 
tail selling prices during 1903 considerably exceeded the computed 
valuations. For these reasons, an advance has been made in the 
schedule of bone values, especially as respects the nitrogen. 

Respecting the prices of dissolved phosphate rock, the following 
facts appear: From 1902 to 1903 there was a heavy advance in the 
mine prices of the raw rock, a sharp decrease in the value of sul- 
phuric acid, no change in the market quotations for the acid phos- 
phate; the schedule of valuation for these goods was therefore not 
changed in 1903. During 1903 the retail selling prices advanced 

vOGT—_L—8b 
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notably, being 12 to 14 per cent. above the computed values. The 
wholesale market prices for the periods named afford no clear ex- 
planation of this advance; for from 1903 to 1904, the mine prices of 
Charleston rock fell greatly and those for Tennessee rock did not 
fully maintain the 1902-8 level; sulphuric acid recovered but slightly 
from the drop of 1902-8, and the*acid phosphate wholesale prices 
show only a trifling advance. The reasons for the increased retail 
prices of 1903 are evidently to be found in peculiarities in the con- 
ditions governing the retail sale of the manufactured product. 
Owing to the uncertainty respecting the permanance of these sale 
conditions, the schedule for rock phosphate values for 1904 has been 
changed but slightly. The change made reflects the slight increase 
in the wholesale price of acid phosphate and places the value of 
reverted phosphoric acid in rock goods upon the same basis in re- 
lation to that of water-soluble phosphoric acid as has been given to 
it in the case of acidulated bone goods. 

The schedule for 1904 as a whole is as follows: 

Schedule of Values for Fertilizer Ingredients, 1904. 

Cents 
per Pound. 

Nitrogen: 
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Soluble in water; “in rocks fertilizers, “sei q.s,cre\0ivie\olnleiriejajaie/etesels\s1els/o\e oleiv sfele,sinix\e(alulotnjaloleveleete 3 
Soluble in ammonium citrate, in bone fertilizerS, ..........ccceececceccccceccccnces 41, 
Soluble in ammontum citrate, in rock fertiliZers, .....ccccescescssccevscccsscusesses 3 
Insoluble in ammonium citrate, in bone fertilizers, ..........ccscccesceccecsccecees| 2 
Insoluble in ammonium citrate, in rock fertilizers, ... 1% 
In fine: bone, ‘tankarerand Mish yee c er clenicleciciiee cease 3 
In coumseL bone And stankaee ys tac resisiseine nicistetslsiclelsieis acre aS 2% 
In cotton seed meal, castor pomace and WOOd ASHES, ....eeeeeeeeeseceecccecreceeees 4 
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Potash: 
In high grade sulphate or in forms free from muriate, ..........eseeeceseeeeeeees 5 
SASH SIYALET ALEC acters lavelere sinieta eintetel nieseierafetera lots ofelelorerelnintevatelsiste (slate CatetayelstelelofeterayereTeleleleletetesiatefeieteiaieta piefonee 4, 

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. 

“I 
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For bagging, an allowance of $1.00 per ton on all fertilizers, except 
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 values of the goods ready for shipment. 

The mean quotation on freight from New York, Philadelphia and 
Baltimore to Harrisburg, in January, 1897, was $1.68 per ton, in lots 
of twelve tons or over. In May, 1899, quotations by the Pennsyl- 
vania Railroad were: From New York, $2.40; from Philadelphia, 
$1.70; and from Baltimore, $1.55; mean rate from the three points, 
$1.88. 

For the year 1903 and under similar conditions of shipment, quota- 
tions by the Pennsylvania Railroad were: From New York, $2.40; 
from Philadelphia, $1.90, and from Baltimore, Md., $1.75; mean rate 
from the three points, $2.02. 

FERTILIZER ANALYSES, JANUARY 1 TO AUGUST 1, 1904. 

Since January 1, 1904, there have been received from authorized 
sampling agents eleven hundred and fifty-two fertilizer samples, 
of which four hundred and ninety-three were subjected to analysis, 
the remainder being rejected either because they represented brands 
analyzed last season, or because they were regarded as not certainly 
representative of the brand whose name they bore. When 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: 353 complete 
fertilizers, furnishing phosphoric acid, potash and nitrogen; 2 dis- 
solved bones, furnishing phosphoric acid and nitrogen; 75 rock-and- 
potash fertilizers, furnishing phosphoric acid and potash; 41 acidu- 
lated rock phosphates, furnishing phosphoric acid only; 22 ground 
bones, furnishing phosphoric acid and nitrogen. 

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 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 marl and crushed minerals, and even some of 
that present in vegetable materials such as cotton-seed meal, not 
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being included because insoluble in water even after long boiling. 

(4) Nitroge ‘n—this element is determined by a method which simply 
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 doutbless 
there are occasional exceptions to this rule. One part of chlorin com- 
bines with 1.3826 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 eround 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 ranging 
from a certain minimum to a much higher maximum; ¢hus, “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 lowest figure given for any constituent being considered 
to be the amount guaranteed. For compactness and because no es- 
sentially important fact is suppressed thereby, the guaranties 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 specific- 
ally 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 am- 
monia 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 
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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. 
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Phosphoric acid: 
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Mechanical analysis of bone: 
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Commercial valuation, y Priel 
Average selling price, 47 28.20 
Commercial value of samples whose selling price | 
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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. 
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Total samples in which deficiency occurred, .. 138 Bs liters) vectors 9 8 

*Only 2 samples analyzed for which no guaranties are recorded, 



758 ANNUAL REPORT OF THE Off. Doc. 

The cases of deficiency noted during the past eleven seasons in the 
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, 1899-1904. 
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Complete fertilizers, ............ 38.4 “33.7 42.0 | 40.8 | 31.6 | 34.6 40.0 | 36.7 | 87.5 | 37.9 39.5 
Dissolved bone, ............+.-+:- | 90.0 | 14:3 |*50.0 |*50.0 7 | 40.0 | #100.0 | 50.0 | 33.3 | 63.6 - 
Rocksiand potash, ceoten.s seesenyes 19.1 | 34.2 | 29.2 OUT I Bala || BIS 30.3 | 48.5 | 32.9 | 43.2 50.7 
PISSOLVEUIETOCK, hicteelssieieietcie/eisielicier 13.8 | 14.5 5.4 | 19.4 | 22.5 | 8.2 15.2 8.9 | 23.2 | 20:0 22.0 
Ground Dovey co a-massinclacieicce eis 18.4 25.3 | 36.7 | 11.8 | 34.1 | 18.2 V722) 25-9) aoa eects 36.3 
All classes except miscellaneous, | 30.9'| 29.2 | 35.2 | 34.3 | 30.8 | 27.6 84.2 | 88.2 | 35.1 | 44.7 | 39.6 

} | } 

*Only two samples analyzed. 
yOnly one sample analyzed. 
tOnly two samples analyzed for which no guaranties are recorded. 

Marked variations in the general percentage of deficiency occur 
from year to year. The average percentage of deficiency of all 
classes of fertilizers during the past ten seasons is 33.5, so that the 
deficiency this season is about 6 per cent. above the average. Of 138 
samples of complete fertilizers in which there was deficiency at some 
point, there were 51 in which there was not distinct excess above 
guaranty at some other point. 
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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 including 
those of this season follows: : 

Average Composition and Guaranty Compared. 
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Fall, 1901 
Phosphoric acid: 
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Nitrogen, 1.39 1.39 

Phosphoric acid: 
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Fall, 1902. 
Phosphoric acid: 
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Tea) FT) os Ape heocosparorena SERCOMRODOOTTOT HOLS O AC COCC OOD SCO acme onde cet cbnecnconorde 2.69 2.60 
DURE idee IGE CARGOES IGDOD GOBLAOe SR LOOC ECON ODO E IR CAe Tee Sreerneto: mrSone otis Tbe 1.55 

: Spring, 1903. 
Phosphoric acid: 

Yoo Saaaaearenoc a Rte Stéae ae 11.90 10.67 
Available, Src =$ 9.36 8.73 

LEGS eee aa agoeeeren Dee BOG es we 3.85 3.63 
SA ERAIEWCED, MEW etsfolole aters cise Vomniepe cioisis.cte ois nictetele x sielets nicicis oie aitiel eeicioine wlio torso octet oe Dein eae 1.58 1.61 

Phosphoric acid: 
10) 52 Se Se ce Rope Teg aDE JOC EAD OOM ERIC OORCCIEEUIGOS SEnSn SOCHADHG TOS BU SSOP AG SHE RG as 10.76 9.65 
PAU AMAL LO memo estas ela: doy ois s/n atairinie sie niciels mein vic eckeiatevaleitenicuate rare cists he eicinc ieee Cea ee eae 8.84 8.13 

EP OPAR IS Becta tovtels tales fas cee nnewintns fShevd/alesuiie,o etainiatea oielpetata aaa € stare ofa sametciein vical eckete ares etee 2.89 2.80 
LURE NS 8c. sbadnue qesuCoDe pc ODUDEOTT DCD COBONOCOECIC JASAROs Con MEOH anOCOnBAOScaOn Snor 1.33 1.29 

Spring, 1904. 
Phosphoric acid: 

TSE eD ee ne es cincinnati dc On ea R OT Fale sm SRN od te MING Pea ce SRA 10.24 9.32 
Available, 8.27 7.87 

IPOTASUS ovis oe 
Nitrogen, 
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It is of interest to note how closely the system 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 expense and profit 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, 1899-1904. 

i=} 
3 
ee 
Be 
Ba 

. i) 

8 %& 
e. | 8 
bn == ie 

5 5 ae 
m= 3 no 
L > a 

Complete fertilizers: 
1899, Spring, ata la}ejetalero:s: 5) sivaietoystecwTutey.e sisksvarsverehetalepois’ ese tavcYeperatehern siaieterstaseisleusiane 28 0 ye ie 

AULT; © Vsisyasjaters Re iosereteysloseisiaver te aie alate eieleteretiarsis cicorere cteraloe rier tattictecteincrae 22.98 23.42 = 
DOOD AS PRIN Pawvacs cecolctarecisterarey nreta waleteraycisinie tke 1alahs GaSe eee wa eee lee 25.38 ae me 

SLD yd sein, ciszs,eicicis olsveiere tore teielstele haters skein ate Gis elon iota atelnreteln ny aereieretaee co eeiae 23.22 23. ; 
1901, prise, Starejasnes atcieyslolarelornicisielateieleie cialeteletetsieleieternaaticlelelereratelemetoer taints eed oyee ee 

UU ayo aictoschcre'oyeloreleraialein(eleisie pisiaratamnesste te mblelata creralatclawe ntoteraaretoteetateoeaete 22.2 PRY 
S02 MS PLIN El eccrine cissctosticate ceioiotoc tloloiciac nel m detain eeinnctetenioastieh Gir 24.10 25.33 ee 

RE yn Deiateseisichalelevelare Neteo awe evan covmioheva wie ararevele aveteteiss sla eremustonye clea exerasiorete 21.83 23.31 ; 
ODS ASDA oes ayajaiths onyeMersre eels ietein toisietals etels Oaieinietelelietet hergeleeilcie econ ere 24.57 24.15 —.42 

RTS ie viagra ceiaratt ateetarate clam oiale erera are ecleieiele aislon: nislalectolers matereltemereie 21.98 22.17 16) 
M904 eS predry oy isk Se ececateresateretevate ete re araie even oie Stebatoiciare ekeletare lal cloiale erureleioretertre 24.28 24.99 71 

Dissolved bone: ee ine ae 

pet mele ee 19.00 21.12 2.12 
1900, Spring, ae ae a 

2 ee Seong doodon : 22. _. 
1901, Spring, 28.00 29.00* 1.00 

FUN so oye' spe loinyese c(oie.e  etetat wie sale lass siava ase eine wveieie ai stele tele oveletsfersieiele aiclomme atatehe 23:91 23.36 —.55 

oe Ce ee) HR] ae UL Welst ale|nlniolatalatalal vlajslotelstolaistalspolatalststaietalattlske\atololelotelalciiatstalelcletalsteteletstataters 20. al. n 

Sie: mer | bast ~"30 EAS iM hserererotes ovate Alera tera eee tele CERO SOc OT Oe hone Oa ieee 23. 7" 4 
1904, Spring, 31.50 28.42 —3.08 

Rock and potash: 
WSOOS Sporina Bis aiscese close acaiec.ctslataie ie etota-ovucertiome ctejerelacsaso atoatets stare tueievormeterntages 15.83 15.16 —1.67 

17.28 14.53 —2.75 
1900, 17.35 14.71 —2.64 

18.11 14.63 —3.48 
1901, 16.20 14.60 —1.60 

16.00 14.23 —1.86 
1902, 16.45 15.05 —1.40 

15.97 14.46 —1.51 
1903, 17.20 14.74 —2.46 

15.96 14.86 —1.10 
1904, 16.47 15.46 —1.01 

Di lved rock: 
e899, i 13.36 14.03 67 

12.64 13.13 a 
1900, 13.57 13.48 —.0 

: 13.96 13.11 —.85 
1901, Souing, RR e oer SU Dope ton fase ndaaodon Ha OneL Aone nti eG 1500 ga =a 

Fy 1 (Uae ne etre Re BO er aie cen Rea ae Se icin Sarat ; 82 x 
1902: Springs) A ecceccsjoctiz cs nem aje creas seen ccs ales ate sso sla ee netaere iors 13.73 13.49 —.24 

Fall, WaT nd ME ASNT ey re LY ae SN 13.54 i oe 
1903, Spring, 5.13 13.34 —l. 

Fall, eres 14.64 13.12 —1.52 
1904, Spring, 14.59 14.05 —.54 

Ground bone: 
1899, Spring, 26.67 28.11 1.44 
: Fall, aM DE EMR Ser Wu BN ORE a ST Tos ae 1 se 
900, Sprin 28.42 25. —2.5 

: Fall, Bes Te AES CLES 3 eae ae a oe 28.73 26.87 ae 
ri rae . wie 

aie Poi Ted eid ret tate cD aT TEST aE oh 94 7.49 1.75 
1902, Spring, 28.52 26.80 —1.72 

1 1 Rene te ne Ceti ass Anon cneioastacsdasoock Gdn 28.09 27.51 —.58 

pe see arse | ror | cas 
1904, Sprine: 28.20 27.70 5 

SS 
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The schedule of vamiation adopted for use this year has given 
valuations which agree fairly well with the average selling prices. 
The most striking apparent deficiency is that in dissolved bone goods. 
In this case, however, only two samples were included in the aver- 
ages, making these figures of doubtful value for comparison. 

The true relation between valuation and selling price can be as- 
certained only by taking into account the average freight to points 
of sale from which samples were taken this season. 

FERTILIZER ANALYSES, AUGUST 1 TO DECEMBER 31, 1904. 

Since August 1, 1904, there have been received from authorized 
sampling agents eight hundred and twenty-six fertilizer samples, 
of which four hundred and fifteen were subjected to analysis, the 
remainder being rejected either because they represented brands 
analyzed last season, or because they were regarded as not certainly 
representative of the brand whose name they bore. When 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: 256 complete 
fertilizers, furnishing phosphoric acid, potash and nitrogen; 6 dis- 
solved bones, furnishing phosphoric acid and nitrogen; 68 rock-and- 
potash fertilizers, furnishing phosphoric acid and potash; 45 acidu- 
lated rock phosphates, furnishing phospboric acid only; 38 ground 
bones, furnishing phosphoric acid and nitrogen and 2 miscellaneous 
samples which group 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 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 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 
accounts for all present, without distinguishing between the quanti- 
ties present in the several forms of ammonium salts, nitrates or or- 

49 
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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 te 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, “Pot- 
ash, 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 be- 
cause no essentially important fact is suppressed thereby, the guar- 
anties for soluble and reverted phosphoric acid have not been given 
separately, but are combined into a single guaranty for available 
phosphoric acid; in cases where the maker’s guaranty does not speci- 
fically 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 nitrogen either in terms of that element or in terms of the am- 
monia 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 am- 
monia 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: 
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Summary of Analyses Made this Season. 
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IIDC AOL eANALY SIS, \leccisisies smisianinsisisicinwcien cis olsiejriatersiats 256 | 68 | 6 | 45 38 
REGISEUTS ADEE CENES, » «cine-s ciniciste ciao ciettepiereialein orstatyeieleesaraistn 10.10 | 19.63 6.04 | 6.98 7.11 
Phosphoric acid: | 

Total’ “per: Cents; « ssccieracanslesiemetines ares asleae casters 10.49 | 11.24 | 16.55 16.04 23.62 
Soluble, per cent., 4.52 | 5.60 | 3.96 | SEG alecreteciererate 
Reverted, per cent., .. 4.05 | 4.55 6.13 | A bae Veo oe 
Insoluble, per cent., . st siaie 1.92 | 1.09 6.46 | UB | Beeacaader 

Potash, per cent., ....s.: ae p 2.87 Z0G “ee aosiee 12 leas terete seo te 
Nitrogen, per cent., ..... 118) /535 | ae eee DAB UO | seamen ae 2.95 
Mechanical analysis of bone ee | | 

NALS, detect onc cste cies soccer ciicieinciten ema sls a Aeceponc Jee eeeeeeeeleeeeeeeees Siaieata Antec | Sisrerauie/ bos osnil eter ateiete snare 
SHAT SC! aha Oe toate ee AEE ote Celene ae neon nee. epics pa cast Reatcdeae fe [Een eee Se 

Mobmereial ValuatiOn, sss baccecestocnsias cece dlewae es 22.53 14.94 | rater ta 14.13 28.40 
POT CMSCLLIC PS TILICE. leleletele.s\c.teietelatetereieialslelalsiateoievanxtsielole | 21.82 15.89 | 24.94 | 13.89 | 27.02 
Commercial value of samples whose selling price | | 

PA SCOVEA IIE. om oats ois oes aise isp cass ee cynialee Serna Oe eal | 22.53 14.92 27.77 | 14.09 | 27.97 

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. Rock and potash Dissolved bone. Dissolved rock. Ground bone, 

Deficient in four constituents, ............ceeee epee ibe Blase anace| Gsepecsocal arr aaanec Saeco nee. 
Deficient in three constituents, .............-eeeeeee Oi Tis eieialayetaae lero atvrele) sterare\| tase ennai ee ee aie eee 
Hehicient vin two: CONSLIEUEMIS, ” 266 cic Jccicccleis cose o science 47 5 
Deficient in one constituent, ............c..sceeeeeeces 69 19 

Total samples in which deficiency occurred, .. 126 24 

The cases of deficiency noted during the past eleven seasons in the 
goods as compared with their guaranties expressed in percentage of 
the total number of goods of each class analyzed, are as follows: 
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Percentage of Deficiency, 1899-1904. 

| g 3 = oi od : 
So S S (eye ]Fie]S fe] & | g |e] a] 8 | z 

| & ere eta |ees ef ee | eel || = = 
& = & = oI = > i he = rid _ 

3 os =} CS a a so 3 
| a & & | & Nn & n ie a a fy 

Complete fertilizers, ...... | 38.4 | 38.7 | 42.0 | 40.8 | 81.6 | 84.6 40.0 | 36.7 Re $7.9 | 39.5 | 49.2 
Dissolved bone, ........... 50.0 14.3 |*50.0 |*50.0 + | 40.0 | *100.0 | 50.0 | 33.3 | 68.6 | cs 50.0 
Rosk and potash, | 19.1 | 34.2 | 29.2 | 33.3 | 31.7 | 26.2 30.3 | 43.5 | 32.9 | 43.2 | 50.7 35.3 
Dissolved rock, 13.8 | 14.5 | 5.4 | 19.4 | 22.5 8.2 15.2] 8.9 | 23.2 | 20.0 | 20.0 11.1 
Ground One wie ecco snes 18.4 | 25.3 | 36.7 | 11.8 | 34.1 | 18.2 17.2 25.9) dono" Neaceer 36.3 | 36.8 
All classes except miscel- | 
PETES ic rsta sole oteniaimieistarceirie 30.9 | 29.2 | 35.2 | 34.3 | 30.8 | 27.6 34.2 33.2 | 35. 44.7 | 39.6 41.4 

Only two samples analyzed. 
7Only one sampie analyzed. 
tOnly two samples analyzed for which no guaranties are recorded. 

Marked variations in the general percentage of deficiency occur 
from year to year. The percentage of deficiency of all classes of 
fertilizers for this season is about seven per cent. greater than the 
average for the past eleven seasons. The most marked variation 
is in case of complete fertilizers where the deficiency is over seven 
per cent. greater than any heretofore recorded. 

Of 126 samples of complete fertilizers in which there was de- 
ficiency at some point, there were 41 in which there was not distinct 
excess above guaranty at some other point. 
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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 including 
those of this season follows: 

Average Composition and Guaranty Compared. 
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Fall, 1901. 
Phosphoric acid: 

BURCH EA NE Bes sie sini otcjevetsiace eloia/e¥e\ cle evelatsrstareisiteiareyarere\eis fwlsis aseleieles telata(eveiclelere/oleloleldvaraiave eYereisi«. crave) eters 11.51 9.82 
MSV A AL TILE Ma rersvclsiotatcscl s, Nemec sTere a eteletate Volo tel vciatesiciate otevelelsletoe lors eraiciee ba ete tere elersiontoletelaserecrr 10.60 8.06 

AU ViccLiSS TAM toys steve tater aleve etsy iateloje/oleselecessiatelaterovs ace carer al olevaisiniei ainieteines wiasetele eumusictecnielsioiniancteieiots eteelfere 2.17 2.66 
PRUE EEO PSE EL re kg er elereiet w evakeeel acaiuke cierto: sicrex nla cieocalevacaiw atevove/olecmavstahorsie we isvern'e orp etlatersirnr ere wavelet, e nieieices 1.39 1.39 

Spring, 1908. 
Phosphoric acid: | 
Te ed Ee mutate AIT eN re Poteyatareta) clatay=i0s5/elansia nicjacoreieteirele susie otaterehcVake istalstctaisistaiete voles a\oteisterarsisYel ste mierstoicts 10.80 9.29 
PATER ALERTED Ge ay cee leis eraiele a fate) chen. o'v/6;s ay aleisiw nein (efuye/sialare torpleinenr siege wie Olea oietsiorsiminissticiaia waleia wcereisicte 8.25 7.82 

ROE E I ge Sere lereve) efeteteistaieratcisuetetercveveievele aie icleinte tolelofe\e\elate (ete cl aiaselicve reine ereicraleucleiieretaimienreneveiciale es Orstatoe 3.90 3.66 
ISMUROSCS . ooagdodonqsoowo pquouaodSaoadeeondods apuodaao pao mop acosaconsapoconeascocaosas 1.62 1.58 

Fall, 1902. 
Phosphoric acid: 

Yio EM ES hos ted canC bod Ob omecandcccet aacascpondoppratioona lonadorboatoconCObDonaHacd 12.58 11.40 
BASU TEED Ose ea ceraverarelnta oiein oi efoto: oislovstelelsis;s/sreratetalarevciers) siete ofa: eiersisievereiela e site vaeces rasan aiteletnrcloniclets 9.95 9.29 

ER OUI i ietalasarcrelofetaictovets/ sim ciclo) svatesoasncavasestate: «ie viet oreieveleielel siaceraiterciayee srorelerave elslaralcvestet eralcisleisterereieiare 2.69 2.60 
PATE) ER atest ate tototaye nictatelavoloteiainie’elelatetalclerersiataveiaielsiaietaieterasiaveracats atalereteietaisvaie oreleleraleratereisvorsisie siete rele aly ( 1.58 

Spring, 1908. 
Phosphoric acid: 

PRROo eh Peper overeat cte/ states ate ovalele voters al clevalioloromnse lohevotsiatetaietale lela ctaseraiatetereverieisisisretetarsicterciaretateevericvetereiatete 11.90 16.67 
PASS ELLIE) Os pirate, o ercseie/aloeieralevsle es sievale vie eveatelclalefefaislslatele ioc siovercisicieisieweletarsieiete misanreranie aieecehienets 9.36 8.73 

ley eet o\s 9 Snes coadeoedecdnon boosad adpnecococcancatndecoadcdcnnadostacddcapearoocsacenaay 3.85 3.63 
INTUMEG EGE  Gossagsanencnocde aabodesoDeecaronncoo cdadas “coacn achooesongdacomaceoonoEneac 1.58 1.61 

Fall, 1903. 
Phosphoric acid: 

10.76 9.65 
8.84 8.13 
4.09 3.90 
1.33 1.29 

Phosphoric acid: 
PESOUE I hrcreei coins srayotaiete elo le aretatavesese'a/ stots cialetetcietelsiajnia\sieletelalsloieie\eleta/ave/arelelelsieresetaleyeiaraietelerisieterstelelar 10.24 9.32 
ASS ENE) OND: By ange dopacocanonpeeDbeadnlonandobGncorcocSsurecboancoccougdebacmnconneGs 8.27 7.87 

OPA iis cress aistaca ereis als crbicicte a valesniats/e ois afoiale ajalelateie) ici ce cate! al otsterale eis iolal cle ecarersaiatereleisteleleleh oeinreveters 4.09 3.90 
BINIIU ERO EC ETAG yl a yeveeravedsteyeseteictologe iets a aiaverareia}oerravaystevetsyevetaetereiatahelas oie lar alotelo ae eieienciers sare stole stecaeiercitere 1.58 1.55 

Phosphoric ach: 
SESE CUA aed Roache taro clare ore oictetevate ial ofetalatsverarai ane eiereleccie lias’ se fatace tiafeyecataiateiavemctertielel iss eierclerelteve oeearn 10.49 9.72 
PAV VELON) LE pom oni cars tvoce:clelejatcte a/< orc\elereter=\atavoteteistelr i= ccatevetalatetater cheVelelareia\ersteretalateiaiatetnisielelalsietaistertieas 8.59 7.70 

IEOEISI TS ytoonoer Dono CD ROBOOD DAU RCSD OSEMOSSOOCOpOHDUban CUT OnBECODDLoocUcdoomoabAnenn..co 2.87 2.81 
INSET O Ekta ee Cesc cle cic isccic-c sic cielale cle lale te x)eleiate1o alole ole ole!vie cle cicielo utolelaletatavorerris ntaiore eseioiavalers e/atele vietate 1.25 1.29 

It is of interest to note how closely the system of valuations, 
based upon the wholesale prices of raw materials in the principal 
markets during the most inportant buying season and upon certain 
average allowances for expense and profit on the part of the mixer 
and jobber, coincides with the retail prices later ascertained. A 
comparison fer several seasons past is given below: 
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Comparison of Selling Price and Valuation, 1899-1904. 
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Complete fertilizers: | 
1899, ae  o'aiiniela.b wu a)p ple een Risin Ries ‘alan vlovalataipte acs ata,bis lace hnie Mata eienae ines $23.60 | $24.70 $1.10 

DUDS): Y inraidintoialv ic intu'njain' nip stain c let mia’a iatato ere teiaim ero avatata ste calalemie va teatro becatete 22.98 | 23.42 44 
1900, eee sie 'a\siete a ew a0 wlaibje'nius's bine a diate a oinn a emenca: Sale DIE eae 25.38 | 24.61 | —.77 

ALU Pe naivie'aipis\e(ace/ave\8/storatsio\e/alalainietereteiateveleieiaiel ei mralelereinieleptatsta le leteearareern 23.22 | 23.84 | -62 
1901, Spring, Sinls= clots minis ele se slenia ony slagtinhie sls termncieys eel seine eee ees 23.92 | 24.76 | a. 

URL 5 1 oie nisrels’ a) din'eta\oimialn apintaisipaloinintecsie siatatacerale/steteun inte bie patente ete Wieteraetniate 22.28 23.75 | 1.47 
1902} ‘Spring; ©. 0 .5131.0scagoecoenqeae tad s. eroeadt Oe 24.10 | 25.33 | 1.3 

my LEE Baga nacomaodsocd nue cacnonsavetoreoenesodstedocmacs sence 21.83 23.31 | 1.48 
1903, penne, dalsie vlela'e ecoceioia eisfeleiwratotctane clot ce ac Ctl e on Cee teem aieereireee 24.57 24.15 —.42 

BUR, te dia a aiaoslalaiae piss 0a & Mine pisvaleeiole a: slereiste aieiein ataterammiein tare weteieeaiterse 21.98 | 22.77 29) 
AOS SST aiiace ses Gis ale vsccie desioeiloe Sacre Cee eee EEE Nee 24.28 24.99 ve 

LLL FoF se ote avs alacoint vinjsje (win siaielaictaialateyeieiews ete nrainiele avs elsioreinistcaraienie me meee 21.82 | 22.53 ey at 
Dissolved bone: 

EROS Srna istero clewrateleieteteuvaretarncieveiewe trae iol claseies eA ie nee aa Cee 21.75 21.81 06 
loch be Ne Sco occ ossGOas de deaadrdoU aS UnAnanbpoasNec co senceqoansnandee | 19.00 | 21.124 2:12 

1900, Bene, ete js.aia wibialn sibipye oie. ele slo’ a'a[efere wieiolniovalplent iciaisinelaln eiataierae aha eile avatars ey Fo 446 

DOOU Springs © seis sioeess sw cele ttuoen ec ine rotate eeteee ea een mene eee 28.00 29.00 1.00 
ET, BV. 5s, o75's iaiels.o cieteiate oiere crest learns wYeminde Snen SO SE Enea a Or oats | 28.91 | 23.36 —.55 

1902,) Spring) sncedshons esuiewlea cencioeeenlessee nee mere seen meena s | 16.50 17.35 85 
AS Giese ia craig, = sexs eypieinratete eave jorarse cinta sieisiape iecere sia lol te oeieretee ete eine | 25.30 | 27.08 1.78 

POOS Spr ine kos sisscccrseiio ns oe eras aera ios ceteie ero Ge ha Ce Oe 31.17 30.87 —.30 
URL isa iots/c.aieiate'e, e¥e a ¥vinfelaicin(olvle leo niolelnivaaioe cleistmnuinte cialaioten terete ne tebaiec teens | 23.67 24.57 .90 

1904,” Springs ci ai sccuseciccwnsdioe veleec comedeevn nieve lonn ae euie eames } 31.50 28.42 —3.08 
PAY oi cipdsacSteioyotoisial oe anne rel etetateret otal nye folarsiatel claeinteiatebewstone ace miaeie einven ele me cee | 24.94 27.77 2.83 

Rock and potash: | 
1899, pores Bia aCe eiuiov'b a fuivinin le yavn/uyajalnre/eya mroyoeie a rai @ ate elm e\evniale merereveym tan tape aerate | pee | ie fact 

bi ERIS Cine sete ok Gael ie RACE Ne oe wie me ea SS 17.28 14.53 2.75 
A900 5 AS PDLA Ey |S atsta’: oacwievo nies eae ots ws tea cca ele erence eloralcie heave epee aa 17.35 14.71 —2.64 

HA, Savi 0 stsoiale aie ie ofeloy nis ole) «/sicye ate) cyere) ale eibiever sin) ote ofeless sin merareyols QORMICRH 18.11 14.63 —3.48 
19015 Spring aac-ciicccceser cern elise eee tiene ene wane etne 16.20 14.60 —1.60 

VAY es iore ovis loc eis ieid'ierere etateleisiajele atorernietelolelere paieve oteysleipieiacalejauciaidie wisiete 16.00 14.23 —1.86 
ASOZS Springs Wann dasecmistes seinercenecseee reenter ccee tem seeciene mene rnens 16.45 15.05 —1.40 

ET aie ctwie. vc erwin ln,einis clue aa cine sielbheinlalayetedein eee metse Lae nis Settee ace eve eT 15.97 14.46 —1.51 
WGOS, Si Bs sla sere sie rare ‘are eivieresaroe etoselorele slotate erste eerie rekeieietealateieioeicetrientes 17.20 14.74 —2.46 

US soi \eie:c psa: alvieisie wolerat eis /n erere atotere nil iat olaiata avin ie ei aka atesancte alain anette 15.96 | 14.86 —1.10 
E904 (Sprites | 22ers od Sracetecslet ctv ocews esanwictererets levers tare aa ere ere ele Yee roaiaicmeiote 16.47 15.46 —1.01 

BRED EN, | cats ein aicieyare, apciciciple, atniviesetaanieiSielataioiclaatare.a ie aiarniithetere nici eretatale ekaetb ey aerate 15.89 14.92 —.97 
Dissolved rock: 

1899, Serine: srelesalave oleteletereievolera\ste eleleie taravats) staimtaiaieteleis stelsieraloieieeleemiststaretetareiese | 13-88 eC ae 
LUD, | aiteccrtug cata See warehls oostom ois oe One oan an ROM eet pee EEE Cee : | : 

DOOD) SS OMEN ooh ong crate otarcinxs ororar ototacciolodsToeie ateale enlommreielse te mieiasieeeeieite ot 13.57 13.48 —.09 
ER CAN a alere wictess sie teYorn nvetaieintcverers ele we alelelete tototeietelcnetolata(ciatslateletewiniersltrerstolene tele | 13.96 | 13.11 —.85 

LOT Sorin ee oo ssc npicclvie stew siatletoow cio eisiniemiaiasate eee etiam ce 13.90 | 13 oh / ee 
1 | ee ae rn Anim nO Sr HOSooA OTcneoO dO SEE COOno Sonn aae | 13.18 | 13.82 P 

LOZ RS IIIAIIE of) 0) oxyaie late aoa ccisloiele biersirseisiaiacd Sejaleiens e wis onme hs alate einai eke oni ties | 13.73 | ee | tea 
Nia ais; jets e'e ote ae tiiicle avelacoreiaislp tate dt sjayavesnnsVelolaleta/ala asm ibis etelol Mii si eici bie ee 13.54 | 13.70 i“ 

1908S Springs: sc isiewacnssceocodss totecidesaneciees on ate eee samen reine 15.13 13.34 | —1.79 
Ay creo co cine wiesicte nie ic dis ows sia ta aioe ponies ee aiecoaih ie erie eres eben 14.64 13.12 | —1.52 

$904, (SPE, © a aiarelatesictelale.cio-ca:sistorols ete mele wlereloletalatetstelela(osiu)ojwate crsta/ataialereraunte 14.59 | 14.05 —.54 
USE cc wie sicinse nu, 610, voir e'e ola ieyaie’e/vinip @ iulaln|oleencininiein nie a mia cialet ene teeter 23.89 15.09 -20 

Orersg9, ‘Sprit 26.67 «28.11 1.44 ; LES Ds a ciavevewictosn 6 sheets le aie oie siole welatelanste Bat Tae evict elon ait ele aimee iorstas a | i i 
Fall, Bees ernet in Og SACRA RS Sane a et 24.98 | 27.23 2.25 

S500) Sr bra wiajsiaiclowta ce oiviclvizte ateles e(opaisiarsjaeialsleisiein claicleln biel seis see ee 28.42 25.91 —2.51 
DE poiaicinictors sloro otelere eee tote eee corel enlace eisine erate pie alatelataieveteretanierele 28.73. | 26.87 —1.86 

ISNIGASpring, wocctneonen er ane eee ee ierel cniteemcaor oriseiomeiciits 27.59 | 28.71 1.12 
ALD 5 ce accla ate alo! pea ete are a aiatere alate wtb wielag aS weia’pip visisixe wisizip'atsinre cre 25.94 | 27.69 1:15 

1502) (Spring. coceetore eee ee ematraeeeceaane smn eter lei aers ee | 26-5 ea 
TE eras eect ietarcieeveie mre eoetemieleoeisivioiolatecielerteteisielele(tetsletslerersteihetotetsints ~! | mee _—. 

TR eet S$ 0) gb sl 25 eesobbp SACS beicHo nds concoOD sun Dc oba myocAsos sascenueasosbnce 28.67 27.25 —1.42 
VIS pate crctcio cio ate a ies = clavetan iw amiss alisisyeraielo mumiagettetetele stetnlel aleteteiateraletate 27.52 27.07 —.45 

D904 SST, ie ysls ayia laze sieve lore sre)nixcerors{ovalo(eieasraioletaisininininlefointeiwinialejoioiarssiaieintata oil 28.20 27.70 —.50 
BOAT iatasaicieis oinie w clelele s\ale wale ainielele/eln «/n(aininlotn|viv{ojelelsis\eivlaisteisieio(o\vinielaleinjaicle 27.02 27.97 95 

*Absent on leave. 

The schedule of valuation adopted for use this year has this sea- 
son, as last spring, except where only a few samples of a class were 
available for comparison, given valuations which agree fairly well 
with the average selling price. ; 

The true relation between valuation and selling price can be as- 
certained only by taking into account the average freight to points 
of sale from which samples are taken during the season. 
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COMMONWEALTH OF PENNSYLVANIA. 

STATE LIVE STOCK SANITARY BOARD. 

OFFICERS FOR 1905. 

PRESIDENT. 

Fion. Samuel W. Pennypacker, Governor, 

VICE PRESIDENT. 

Dr. B. H. Warren, Dairy and Food Commissioner. 

TREASURER. 

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

SECRETARY. 

Dr. Leonard Pearson, State Veterinavian. 
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PENNSYLVANIA HORTICULTURAL SOCIETY. 

FOUNDED 1827. 

OFFICERS FOR THE YEAR 1905. 

PRESIDENT. 

James W. Paul, Jr. 

VICE PRESIDENTS. 

James M. Rhodes, Edward Le Boutillier, 
Henry F. Michell, .Dr. George Goebel. 

TREASURER. 

S. W. Keith. 

SECRETARY. 

David Rust, Horticulturai Hall, Broad Street, below Locust, Philadelphia. 

PROFESSOR OF BOTANY. 

Stewardson Brown. 

PROFESSOR OF HORTICULTURAL CHEMISTRY. 

Dr. Persifor Frazer. 

PROFESSOR OF ENTOMOLOGY. 

Dr. Henry Skinner. 

PROFESSOR OF BIOLOGY. 

Dr. Ida A. Keller. 

EXECUTIVE COUNCIL. 

Robt. C. Lippincott, Robert Craig, 
Rudolph Ellis, Dr. J. Cheston Morris, 
John W. Pepper, John McCleary, 
Edw. A. Schmidt, Dr. Robt. Huey, 

Wm. Fowler. 

MEMBER OF THE STATE BOARD OF AGRICULTURE. 

Edwin Lonsdale. 

HOUSE COMMITTEE. 

C. Hartman Kuhn, 
William F. Dreer, James M. Rhodes. 

LIBRARIAN. 

David Rust. 
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THE PENNSYLVANIA STATE AGRICULTURAL 
SOCIETY. 

OFFICERS AND COMMITTEES FOR 1905. 

PRESIDENT. 

Hiram Young, York. 

FIRST VICE PRESIDENT. 

C. H. Bergner, Harrisburg. 

VICE PRESIDENTS. 

I Dae WOT. compdacooonocnococensancoonbecoououDegdoodeudcs Philadelphia. 
eV VAU i eeTYaee iste a WWE TIVATION DOTY | U5) aie crepe io clcnelersieyevveretevel Gre cele; cicheioncieneleiere Philadelphia. 
SEES OTL ATTN ee ESCUEIDKLO. <eycfevern) crarcterelenereyal oberehetelle/ere/s olstareicyeloielsielste\ers sere Philadelphia. 
ABST VOLE WV is) PI UDUIDEANML 5 so iavevatey-vatceare siete eicleiclaie sicieratavetteyelei= alejelsteleiafalelssie Philadelphia. 
PypmeAter Ti KO NUSS aids Wi hos oat ave Aa, cee DueMerayiate yer isle eeu sieie sb S18 lo wile eect erolel eveyareere Philadelphia. 
GUM VaTaa COLCA 5. fev ieycls crs a lepcie slay ele sare steve, s10) ov stele are ieiererehave) siaerarehe elev! Catawissa. 
MA WAG oYis, AV LES ON. ger Atewciere cuecie,clete oe of Wave iays lai» io leleisle, SveNers siopsieusavele Cochransville. 
i Syiomibrelly Waid 24 sian ain A oye Kel. dey oe oe amodionod cnbeie dato ns obaasocande Harrisburg. 
OM UVAIN aed ES OST 5 ote rvace ereucvala ciate rcvohe st elnve, elie\shetennnet evel closefeneretetetolateceperets Drumore. 
MOPS IP Atse WV ETE CS verte tar ara''e/ steve osctstalolo\efs les a1er= avetacelalehete sori obeteloenete stots Scranton 
Higa VAG UBT oe ore aac ase a) ova evo) afore ea aVoy oreo carats esiaiaest olaie easter oie atehekers ele ieee Millville. 
Ps, IBS ISL, (Cfo) Ke Reems cam Aeon acon catocd ca Uo Aupoe. Bap oboOtoS Dalton 
USMC COS DDS EL ETON ora veia ve oie us/s ere, eat tora, te usie' le, oetovareh casters cieseis otole eystevstetttegete tere Reading. 
GLA ep TE 1S) 5 MIN AY eso lars be Sraite carcsscoivwlol/s oy suc w cliaialne ewer eynie te ls oketa tore Meld eiapeloha scovovale tore Granville Centre. 
RMA TO MEV AV AS |S Seis s,s:icteeinses sire’ (eleva as teresa) s ©) ele cuecebelo yo via(e/eicyelssusle miei sisi syers Pottsville. 
MGM OCIMAL. PEVEODT IY Wisse ieiacssieia sveteyciere a: opstess tele acetal eile ales eotere inlisyevels aveteleitere exsie Mill Hall. 
ii, Swan ois sterd taball oniVn Monon ce noatono doucnadadodaacimua0 abd oodonU Northumberland. 
Ses CEL SON ST OP 6 5 ceisiievsz/avaiege, aysinl are tetois ei oles oeia tele rel s, Steers, elaeis sjessisneusialare Harrisburg. 
AQ EEN sw OTE GID TSU or si os 3 areas iefatie cieses'a) tia aeabvtevate euls rartara rmteyera eiane wlcteys Harrisburg. 
eA) orl Waolase ya SlsH Chk: ee ASF SADE crOSReCOT EG One sO co Cobo obecn Good York. 

. Wm. Patterson, i ee ary State College. 
Doral Ls RAPID BUETICHS, -/apeicrs of Sronivtetercicleveroiels rectorerstoneioncce sreteler arma corneieee North Liberty. 
De ee CLM OLINEOM aaa c-srac oisuneie octal ve! slot eleteci ers aleve alaterave savers are aierete (eteiaia Fairview. 
mealies MVUATSE MIDS ters feycuchoxe stoteterseanlolerers oie) avokecelsiclstersro/oley store erate sev eroieretavoiers Harrisburg. 
SMV VAUD mek OWED Mette aseiete ve orve sions ye cient axe’ ale wre evetisvetiens ore] ever etanece asa’ eYessise el eyere era Springboro. 
OAT, UN OTN Pee, 1 St212 AS Gee ERATOR CIRO CRE Cao oO Dibra eiaC aT Boer baie Bellefonte. 
emO sn Cops TOLeVed .. Sesho-re arses oialas stay omvebe stl s cclous ouavereleteh Coie ts als eieiete'cte. are Meadville. 
Hibs, KGa Koes, te 00 cee eee a PRIN Fn Btn cre TORIC CORTE CIC CE ICT eICe OO Warren. 
29 MOSS “SPECI: Pils ds siowinctac ete mtoere oe ontiernleiel a otis tiara eigielerere ovis earn Pittsburg. 
DO AVVEIIN TAS IO CONIC. \sstete ins, aie aisle siete ate ovelaveliac tiatare (are cera tersialioletersleFeis etelsyate Pittsburg. 
Sis WKolmioy Asie hoobllvenh, @Sae.cooe GR cpeGd co CMe COS OeeGo cb Ona man podd oer State College. 
ee V COE CT), o crore/stebele ares stores ocatabgiouatenerrave etetave cn slaneetavenieteitcises Pittsburg. 

ADDITIONAL MEMBERS EXECUTIVE COMMITTEE. 

Be SECIS OLEH tear tet Macwe tice (s,c tale Ne araatacys, «jele.c o)'siavvielle le @/us Save @ wiereloeuerele Harrisburg. 
IOS PVC MBER LUM ET LONG eters ais oie eiote- ole stasis nite bie ea, oll oreiale nie ereatcceetelaiaue « Harrisburg. 
SALUT MEANT LUC] Orme te 1s SPays tart peered tos tas aps oh cian aieicte axes Leave alov eratara te a ucretoioreve tare Harrisburg. 
SS oeB Teams CIE CID eda Se tersic Chaar cles Sto Ma aT aa els oc Ooreisten Caaheawletee hes Harrisburg. 
Mega MISS O Vien of ott ctor Mette Piste ie ale eile aiaieraierc oven eles ia ce die dara ve Hummelstown. 

CORRESPONDING AND RECORDING SECRETARY. 

OS eplee NASSLOY, oe: cto ois cleteie wie ie eT Tne Te ACTORS Cio tcic iaicce.otarelevee eatntons Hummelstown. 

49—7—1904 
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TREASURER. 

Sain Pre NGS OG: siraral orotiahevnrs heatarw p'Geate'e suategninye sue sieinia eunlcs etc talwletelel wel Ramme eran are Hummelstown. 

Hugh Hamilton, ...... cece cece cece cece cece cree cece senceenenenees Harrisburg. 

Wim. (A. FECL OT So cacetesiercie tov avatateroegelePae titele teehee e eerie niee ine ert Harrisburg. ~ 

Viva! “LO UMe p> ea/s sore te cle stoisrele oferotcloratere ese veioiele islese ete oleteieieteisicten elerere Works 
Js. ss INISST Cy iain a ayers oererexcrounrotolarshencrskeleteuniaveruelenisioten ve oiskae ine cee aiteetere Hummelstown. 
DS Mist WWAISOM,. aise sins wre vercietecoletnietets iereloieie aucreyvabere ‘aletele Cianete cieusretereeieretotenene Cochransville. 
Cy. ER, Ber ener cca cie-ciess aries tae eeinie ose rine wicperstete tare /olevors a Orale ierotereieyoleterets Harrisburg. 

Si Barber, « «.ciaie dieses siacow lepers ole: soelete oneletalay ore hebatever ele elalete aye velalatste sake Harrisburg. 
Gr BS “BEBE NO rei are cae e cieters aye te w eeaualocelone lore tnlels teres vesoReterers re erareie eters ena Harrisburg. 
By. Je StaCE poles. i steccaca,cicts salon avayacloeteis aretou re cree creel ctobarevarcrotevoteloraetetalors Harrisburg. 
IGS Mie Digatskin obogabpocobncooU Lo DOD DOCU GOAT odu aD oO NDA DO ONONOoKE Philadelphia. 
FRITRIN YOUNES» sg isais ccc siwarete srolewe ocicteveleracteetortousketevela onl eleieieintenstanereaneire York. 

RIN “YOUNG sajeis aife-arasstelersiele © isis aicusreyoleveceqeie oretece teeters teleloe aie eeae tere York. 
Ji Ps NUS CY ois sisicis oie stare aa wranatandrase arobee Sei te etele CaISANe ei eee ee eee Hummelstown. 
Gy, BE SB Oro CT Hers citer siete le (0. oteyeleteve rey aft cote trai a Tare meee ane Rre Harrisburg. 
Ts Wis FRUES EOD G Trees iso cictelese olny tneve ci tete: alovslorsreve ean oe cietereieisrere ...-...- Harrisburg. 
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THE PENNSYLVANIA STATE COLLEGE. 

SCHOOL -OF AGRICULTURE. 

L905: 

FACULTY. 

GEORGE W. ATHERTON, LL. D., President. 

WILLIAM A. BUCKHOUT, M. S&., D. Sce., Acting Dean, 

Professor of Botany and Horticulture. - 

HENRY PRENTISS ARMSBY, Ph. D., LL. D., 

Lecturer on Stock Feeding. 
J 

WILLIAM FREAR, Ph. D., 

Professor of Agricultural Chemistry. 

GEORGE C. WATSON, B. Agr., M. S., 

Professor of Agriculture and Superintendent of Correspondence Courses. 

GEORGE C. BUTZ, M. &., 

Professor of Horticulture. 

THOMAS I. MAIRS, M.6., 

Assistant Professor of Animal Industry. 

OTHER INSTRUCTORS. 

I. THORNTON OSMOND, M.5., M. A., 

Professor of Physics. 

LOUIS E. REBER, M. &., 

Professor of Mechanics and Mechanical Engineering. 

771 
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GEORGE GILBERT POND, M. A., Ph. D., 

Professor of Chemistry and Director of the Chemieal Laboratories. 

FRED. E. FOSS, B. 8., M. A., 

Professor of Civil Engineering. 

JOSEPH M. WILLARD, B. A., 

Professor of Mathematics. 

FRED. LEWIS PATTEE, M. A., 

Professor of the English Language and Literature. 

HARVEY A. SURFACE, M. &., 

Professor of Zoology. 

M. EDWARD WADSWORTH, A. M., Ph. D., 

Professor of Mining and Geology. 

CARE Di HEE, IV -AC; 

Professor of German. 

ANNA E. REDIFER, 

Assistant Professor of Industrial Art and Design. 

IRVING L. FOSTER, M. A. 

Assistant Professor of Romance Languages. 
- 

Doc. 

ee. ae eas 
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THE PENNSYLVANIA STATE COLLEGE AGRI- 
CULTURAL EXPERIMENT STATION 

1905; 

ADVISORY COMMITTTEE OF THE BOARD OF TRUSTEES. 

THE HON. JOHN A. WOODWARD, Chairman, .................- Howard. 
igL, Wo A\WHEEMMBS IDEs Gooeenoae coed, pocoacacoHbncctngaGod socuaCnetbor Bloomsburg. 
IDR. IMR IDS (OR AURID” eon ecoaneaacccanbos co pcEnbo noone cUnoorcon DU Westgrove. 
\WTHDIDIUAIM 12s TRUDI ine DSO BE comampindoo andn oom niopoddee occ sduacoondod Chambersburg. 
GHO, Wea ATHERTON, Lil. Ds, President of the College, 22. -....- State College. 

HENRY PRENTISS ARMSBY, Ph. D., Secretary of the Committee. 

OFFICERS AND ASSISTANTS. 

THE PRESIDENT OF THE COLLEGE. 
ERE NEY RUEINILISS, ARMSBY) Pin Te. sors escrernisyes cisinley-ietetons erarsvelcieve ol oleyatetsieicls Director 
WM AWIO Rn EV EYA TY. hy Dee .. .++eeee--. Wice Director and Chemist. 
WILLIAM A. BUCKHOUT, M. S., Kies 'Se., dps feo ERS Nae ens aaa aeheletoecers ae Botanist. 
CAELOED GiB we © oes WET OME, Ses, neers Toaiecasare «| opememnskee of abcvoteeeerr stn) a\obaruevereccsherste Horticulturist. 
GEORGE C. WATSON, M. $s Shafi cras sre iste shel evuntomotencetore aiole ial ctemernicrensyorscieun ato areaets Agriculturist. 
PASEO VIEA SM MeVICACTUER Ss) AVES ISS 5: cicya te yaraps: &tevote svarollavavaanleie  evauctotsted aevalaie (o'srou hale Animal Industry. 
Se Holy) uo nla Tenens 6b, 0 Sen's fo wal a oyel Oievbl a, easel bsp ieiale die ie ayaliee a elemsoiels ors the Dairy Husbandry. 
WILLIAM COP ATVRHERS ONE Saxetisis «acta exsters nleeiele ate Superintendent of the Farm. 
NEES Sa ies (CAT EREIECLIN Hire GEVAGns aie srclsle vse sisvetetenvereteye/= lore Secretary and Librarian. 
FPN GUS MRE, B.S550 ene. ........ First Assistant in Animal Nutrition. 
MILTON S. McDOWELL, 'M. sis Oe Beales .First Assistant Chemist. 
EPO OOS “Bea S site esis crore sleveisuerete ciel s ehiacsiers Special ‘Assistant in Food Chemistry. 
J. PLUMMER PILLSBURY, s vee, 3 a Wass aie, oa vopemetedayaplagera\see axevere Assistant in Horticulture. 
iW S9 DAVA Oh fed & ae 24 a Od al OY Deel BOs ee in EieGe ac rBOGO Gruso Cot. Assistant Chemist. 
THORNE M. CARPENTER, BES esc cies spreracee nares cee tore 
MERE EDUIEY Wie ClARIe Bo Si: 2. a ore Ne Se eset Chemists. 
NS Cr OA MVE ER eet Sen, syacate cisrsicinte c's pide Sie « nrsiet clamor enamine caine 6 
WINFRED W. BRAMAN, JE Shen ent ALOP i Iret etc { - : ; es 
ROBERT E. STALLINGS, M. A., .......000005 ), Assistants in Animal Nutrition. 
PE AOASEG ERAN HBAS) eC MIU TNs SOD IN ethan ai rosa men easel atta rer offs, hcoserSyebaveyenols ofericrevs tals Laboratory Assistant. 

Telegraph, Postoffice, Railroad and Express Station 
STATE COLLEGE, CENTRE COUNTY, PA. 

Telephone Connection. 

The bulletins and reports 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. Address, 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. 

*Absent on leave. 
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OFFICERS OF THE PENNSYLVANIA STATE 
GRANGE, 1905. 

Master, W. F. Hill, Chambersburg, Franklin county. 
Overseer, Hon. A. C. Barrett, New Milford, Susquehanna county. 
Lecturer, A. M. Cornell, Columbia X Roads, Bradford county. 
Steward, Theo. Kline, Lake Ariel, Wayne county. 
Assistant Steward, Harry H. Pratt, Goshenville, Chester county. 
Chaplain, Rev. J. W. Johnson, Skinner’s Eddy, Wyoming county. 
Treasurer, S. E. Nivin, Landenberg, Chester county. 
Secretary, J. 'T. Ailman, Thompsontown, Juniata county. 
Gatekeeper, Wallace Chase, Fall Brook, Tioga county. 
Ceres, Mrs. Velma Wert, Corry, Erie county. 
Pomona, Mrs. Mary Fisher, Elk View, Chester county. 
Flora, Mrs. Carrie Dale, State College, Centre county. 
L. A. S., Mrs. Frances Arters, Mill Village, Erie county. 

EXECUTIVE COMMITTEE. 

I. Frank Chandler, Toughkenamon, Chester county. { Sma Faroe 
G. W. Oster, Osterburg, Bedford county. +8 

Chas. H. Dildine, Rohrsburg, Columbia county. 

FINANCE COMMITTEE. 

D. B. McWilliams, Burnham, Mifflin county. 
S. B. Brown, Sulphur Springs, Bedford county. 
John T. Patton, Warrior’s Mark, Huntingdon county. 

LEGISLATIVE COMMITTEE. 

W. F. Hill, Chambersburg, Franklin county. 
Hon. W. T. Creasy, Catawissa, Columbia county. 
Hon. S. R. Brunges, Tunkhannock, Wyoming county. 
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Adams County. 

Name Place. Acres 
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Ae SELOUIS Oe artes matinee castor eraheeie rer eines Bendersville: ) urcestncoesceen eee 4 
PUM INM ie SVE ONS celafersuecavstrcraazele secnie te evarslepspsisieretere Bendersvilles e255 whence ose eee 1 
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Allegheny County. 

die, Jets Auhbiesloxa a (Cosy Gootacsccocouccsduc PUES OUTS | ii cca avechoit eee eee eee 10 
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Beaver County. 
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SHeonry Minley. Vike -scatcesies enue aPleleccet oie PELOSI EISV Ind ie sovetesereer aise s cagicleteusielately salescte 6 

Bedford County. 

PANTS ULTIMA ULE 50 | 57st 6{ereisic nies o/s evsia,sierelereie ele PACIVAIYa aise MM Se, Uk cfaiiavave.c: dei'oyale aleVeverchetarctatats 2 
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Butler County. 

ICL eGr PES TOBss- Orso clebehe coe eles 12 Shill3 ah 405 oon pon Sgn nAOODOODO ODS anc 10 

{Certificates pending. 

“Grow berry, or small frait plants only, beth 



Name. 

TN. ISCMIp SS ceniccine ce 

Je Le, IOVEGES osc spacieterciele 
Somerton Nurseries, 

Phila., A. U. Bannard, Mer. 
Henry Palmer, 
Horace Janney, 
D. Landreth Seed Co., 
+The W. H. Moon Co., 
S. 
J. 

C. 
G. 

Moon Co., 
Youngken, 

George Achelis, 

Rakestraw & Pyle, 
J. A. Roberts, 

J. B. Reif, 
J. K. Miller, 
Benj. Connell, 

+W. S. Wright, 
Tyler Bros., 

Prudential Orchard Co. 

John Peters & Co., 
D. C. Rupp, 
Be B Cocklin;, 
EK. H. Cocklin, 
Byer Floral Co., 

Cc. P. Scholl, 
J. R. Snavely, 
Rife & Ulrich, 
J. M. Christman, 
T. A. Woods, 

Oak Nursery Co., 
J. J: Styer, 
M. F. Hannum, 
W. L. Rementer, 
W. EH. Caum (Lessee), 
*+John G. Gardner, 

we ee eee 

The Conard & Jones Co., 
The Dingee & Conard Co., 

Hoopes Bros. & Thomas, 

er) 

+Certificates pending. 
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slair County. 

Place. Acres 

mfarecstaleta wieleteielsetstetere ts Bast Freedom, soc sc cies ainntnle olsen 

Bucks County. 

sida lersidselesrsem eum FYMUALIG, so .sis)s,5 015-0, 5 vieiececd 5 0.0/0 oe cristae 
125. OS. 5thy (Sit!,, “Somiertom)” <i. clr cc s1csvasie alee 20 
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AGdbacohd oooMeanUND ING WtO WE, cccieesvelebaveie c.cie. o/s letche o/nheteneeiremmmnng 
laste leneRortetomtor asin IBYiSHtOL,  irccevere vie sci ec ere “ois oleveyeze's erste eee ae 
FADO Se Morris Ville, © ajeis cc's oc 012.0cchele tare cen here neko aman 

a drafeteNoe ate tere oae cael IMIGTTIS VALE). nic ccvkisletslatecvoere entero ce 
Slasacepelouste ale" stetere esate RUCHLAMA VOW, sv viele visicre vier oye eheneieatenate emma! 

Chester County. 

S scigs Biwaata lana eierarelaleteiorere West. Chester, .o.03.. 5 csiwersilsetie eee 
ied Nara Sievenepaas he tereraks West (Gr0Ve) ccs ovis « oats arelte ere 

Saute D OOS Dass W'OSt GIOVE, aac ee0se eieksr senate ee 
 fanprendte cools ela le arsherantters Kennett Square, (....0:.cceeen eon 
Siteialelayal ave ousbataltniataretiens IMB AVO RT, oye cisie scree Bsciclerecoey oleseteneten eran ern mmEL 

BRS EIO TIO Roce Wrest: .Clrestter,, si: dinncmis cic a. ceric em 
Aan Mom Hon. cb on ood Spring City). saccessssssune eee Z 
ORME eich Laan Parkerfordly oo s.0sc cccss cists sre ae Cee Ww 
Selcaln sastueroedankeiene/s West. GroVie, icc os ciere oisteereveietene NCEE 

Clearfield County. 

2 ica, ate yohepsiapapvate eoee ore Clearfield; <i. cccc.os seo ee 1%, 
APT HRS OCI OIL DAD OSS: sic igicve cies: 0:01 eran Srp dete mel rare ne A 

Crawford County. 

si ats iv avciceevahets ayrsvorecers Shermamsville, * <.).\. 25. ceeseeeeeerore 30 

Cumberland County. 

afettraetanesstek ore asset ners Mt. Holly Sprinss, “20... oeeceeeEemee 
Farayne td sietaan ete one ShinemianstO win, Accscicnctelccieenereenereeee 1% 
Mee n Oe woe hot Bowmansdalle,. 2. «seus ane cneeee Vy 
Sirsa bayices) Sie a toys ogee Bowmansdales; i.) . oss) ener % 
PN eg, Shippensburg, ccc. ac ceeieiee ieee Wy 

Dauphin County. 

Sistete eictorde ereretelteensiere Misherville, os css die s-scsierne vee 
so tedotote wrotctorh etenseteeate PYOGVESS, oe secisiy sisla cre on eleele ee 
saaferis lors sevdbahs tafe tots eters ROY AICO, s.<cesisraisie.0's © disse icnslel eck een 
esatialOtekaitvelonare hema toreievers Mort. Eiamter, ce: ++ cee ee yy 
ROE ino crneor Harrisburg: ©... a... os os ce nee ee Wy 

Delaware County. 

abetevene. sh suatere ele ten arte «Collinge dale,  . iho. si oticniens sees eee 
PPA ORL ONO OCC Concordville, co.cc uccaceseaseeen eee 3 
chaste ahve ab ecap eh Sioa reteteeese Concordville, -c.c.2ceceee oe eee 1 
wip alate ara ueteisteteee ees sLANSAOWNE; .2 isch aeleeicr oes 1 
sala aateieaste chee cues Fla verfiord’, ~ \..viXnds xis Scrsrnicic cnemstatseo anes 
atten Perecele eereeereearatrecars Villa, INGOVWas s5ec8 cence eee Pee 
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Erie County. 

Name. Place Acres 

eNO eee VAULTS ata ras hee aiia'e scstabate, Sate teneresaveusiece SIN ONSEN GUS US, wavs cia ct cvenace ciicieie ie cave tar renee 6 
COME Cee Storey, mere vol starensae sete’ oucccys) elev ores csvereioie.s « ea OE Ee IAI we cae ectcetiet acre ie cucverSicteitha ceternre 4M 
ER Gr em NIONUATAE Sis es cle peeyare). o-aies'atehayalayarer cia jane sevehe eee DOMME CMRI Beans oret Soo ce catatote tv isiel avbrahamctersamerers 20 
DO SMES OSI LGISG 15 ISOM.) cc eraeiere aie eteseavere store ERATO TCI Ay eI ae bm Sears cap erc te iosel cacevcicuete ieee rem nLeer 
Cape rAT GHD als.” vievcis eiale are: «2 sieetiaraaele hale wen. CEUTA vc stapakeve sot ter euels wisherers sive lavarelelere are yy 

Fayette County. 

PPMOUEM IMS re SOMy . ccvsiasieleet ec omiottee esr MLAS OMILOWIE Loc cisteioninnielerin sake noes 20 

Frankiin County. 

ES RIC TES TIOS 5 oe erd ssvars jo% ie ovata aisucron ree enn Lenn Chambersburg and Waynesboro, 1 
ae Wo IBICiinleiilnfteie Sanco cedeos on asogenocs GEE: Village icici ccceieisicpeieerce ei swine 6 
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Fulton County. 

ENTER OVER Cyan Sr, 5. Sree ee a teect Sea MRE oe te neeahee ASOVEE Sew arava aes ere So. sla ele oe ere 2 

Juniata County. 

SMT: AVView (GePAlViDIMNG. 5 Soles cise wccecerne sere tes FRIGCIVHETAS iwc. he oyewscrece arnerstetctedep oye ome terete 12 
Oc ATIOIS | “takes csi cidsios sch seincoeseeCOULOUS nS WETLIG = seh tnasare a ties 6 
SONTAG AU See IPH TNE Zin boteis ss sje sycheiaiele ¢ aevemereet LGMINGL GL. tr oie aintin nha otic Ieee tees 1 
AV bere Caryl <2.%. Sale Sete wlsisree sto acecloce Pienieldy © .naccdeaasesin seston ieceeres iL 
OME Ge TV LIM cc teers hscscts um haverenc ee cieieiee Grenta FRIUCHATSNG a5 a eielee lasers rete antyetaions. cleeasteyere 2 

Lackawanna County. 

EG OCC Mite OL VIIN. - vere.c:s.0.s)a;erevovevevers\sterloveeis.si exe PD QEOM,, ea jacitis a create oe avelola sievtisna cence 1 
SBT yale NOM LMU), | cctyacrcis aie co care ccc ee wate Glenburn.) securacmacks occ nites 2 
OMI pe OED MET avivccrerota craters meee se OCTAGON aa sever eiets aie neretele eines etotolestere 4 

Lancaster County. 

Sonn ROMEO S natesaycle: sca tar Siovegiasare, slaveretersiovens Miarietialn hae crerleteterne teres Sosa aoe ss 6 
ive Tai TBs Og Gra copter ceo aCe RD erent Wea Ute S Vere cperevcta ctor leet ockarsiesstntere ansaveioetate y% 
ils. Tin GIR al 0X5 Ge COA IE ap SOTrG Clerc eaiC ie Wee Lei OMaKkNels, Booadocdanbcdoosppe 2 
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WIC Se IS TAIMCOMM |. civcitgeioeteis aie clotaletomsintoe saeie @Hristianiary so syscy reno cuers eke, eee enone 20 
ame ES OILERS a ciohal sto aens ates cunieyereioe Stolle suctetenee SBONNLGW Ait atebarrctetenerseromnertaeaerieiiee etches 6 
MEMES EOI Sires scisinieotstie ieee HO. arene odie nee THAN CASTETS ) Siscer ears eat RO eee 5 
Papas CED ER TTUUSIN, ois, ihe coyasinye oelel oreie alo Giere.5, eye Talcyevetbed DUOMO hace ia derona re isucteveitn ie (o mrewaponeleeieveiNlels 8 
neh. 1hys LEIGRS Aa SOM" peices cea gacaopeaoodocUGr POD aA, voice wis.s wa ss Ares Serene w eentre ererere Wy 
SAA SGNT IMIG C ACY. ciaicievelne 26 era.celaisiaovel'sisiale.cjete ECS OWES , Sac Acces aren cs watevinvess aestetereter sete We 
CAV COOPECT,, | Nevsstotaiis, sie ae ereie-elatensseverereve Birds Man Ged re tjsincss cists eieerse eka dette 2 
LON VV TERT STV C2 Cn cet ies «cus the arcu eistee ve Sieusiat arenes IShhgorohasinehovelae a aioncuiepcorone aoa0o OG 3 
CEN EUOOL: Sow ISTO agile ic, 2 oars eiglele sve eo sie et ie Mash Peters ure, Sah aac ataicl ers srenete 17 
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Lawrence County. 

Jo ais IRIEBVGEIS) docpoeoomonoo dae coponomon se IBcRis ome. aocosbdnoosebadedsonooondc 3 
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Lehigh County. 
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*Grow berry, or small fruit plants only. 
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Luzerne County. 

Name. Place. Acres. 

EWA. DTI SES; sccm cek salle tose ciomerererenye White wiaviGnie iatrs erie eis o 

(Handles only native ornamental shrubs.) 

Lycoming County. 

EVENS ESTOSoo i atere otcverettolcistatatereteleteleiatate nee MA Wulhenaatsjoryaus, Pan seeoogo cost 2 

Mercer County. 
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Montgomery County. 
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Wie BBs ERO CHS ian cpciata cxttovoie where erelevalePeroenerters lnansdailes, (c-cd eee eee eee 4 
Jess TOTALS (Gu OMG a clevaciscistercomeeyaeten seers Kine: of (Prissiaist cone scene eee 65 
ie USVEWISTOMIN Gr: SOLS aie «cefeteiereceisieleisiers abel sere Cheltenham, 5 ..5.52.0...uoseea eee 12 
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iO RTs FROULSS  hieersicve chs ots orks ayes hey sealts eyeieqsterec ies TeOnKintO wi yc .ic vec oeicieyecoiete hele erent 10 
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Northampton County, 

Theodore DROS, aise epee ociecuetcteies otetnas Namarethy,, <.: 5 2's ss: <1 secolcetepeeeetemeieneae 2 

Northumberland County. 

Joseph: Harris), | ces wsisac ste oretevert sieeve aa ske Shamokin, ccc cise eee ee eee YU 

Perry County. 

Geo. A. Waener,. eisceesae cae lence ns AITINGA, 2). cicidec cis tele alee ea 12 
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Philadelphia County. 
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Christ Koehler a ces cts oie sitio oie a evarsitvelerermriere Box Chase, .s.02(demse cise een eee 1 
FORM Bes wisi. 2 «acisyaietern vers wielayele eee spevenetettal= Bustleton: \...i5s..%0 a scene seers 5 
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{John Stephenson’s Sons, .............. Oak MWOAME), eos s sis/elssccrsielelotersp cee Meee 2 

Snyder County. 

Xie SOW CI aris erateler nies oS erarer cre stene ieee Mit.- Pleasant=Millstesac.ce .kcceeeeere Tq - 
Fie Ara GETS ta eetarerss ss oie tecatslcavonetevare ouotereneresereto rar WM reebure oe5 cloth cise isees oleies eee y% 
TY SGA MIO VERS eS. sitvevaas eines noe oe TOPCODULE aye. sinnsasustenetetsketeretentans (oles = ore 2 

*W (Ge Arborast.-+ c.a.cs.mosmore™ on oe Ceeee Wee DURE fs sie leEee ee 2% 

{Certificates pending. 

*Grow berry, or small fruit plants only. 
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Somerset County. 

Name. Place. Acres 

WaAITAISMINUMSCTICS <<). cicicleuieainilec cicielsisjelei=e Te aVeoSN ANNE! = 55 Gains Sosolooodan sLOOOe 30 
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