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Letter of Transmittal

To His Eacellency,
Hoxn. Avcustus E. WiLrson,

Governor of Kentucky.
Sir:— ;

Under the authority of the Board of Control, and in accord-
ance with an act of Congress, approved March 2, 1887, entitled
“An Act to establish Agricultufal Experiment Stations in con-
nection with the Agricultural Colleges established in the several
States under the prow'is{ons of an act approved July 2, 1862,
and under the acts supplementary thereto,” and of the act of
the Legislature of the State of Kentucky, approved February
20, 1888, and entitled ““An Act to accept the provisions-of an
Act passed by the Congress of the United States, approved
March 2, 1887, for the establishment and maintenance of Agri-
cultural Experiment Stations in connection with Agrvicultural
Colleges established by the several States and Territories under
an Act of Congress, approved July 2, 1862,” I herewith submit
the Twentieth Annual Report of the Kentucky Agricultural
Experiment Stajc‘ion. :

Very Respectfully,

» M. A. Scoverr, Director.
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THE KENTUCKY jGRICULTURAL
EXPERIMENT STATION

In Account with the United"S_t‘ates ‘Appropriation.

- Hatch Adams
ks Band: Fund.

To Receipts from the Treasurer of the

United States, as per appropriations

for fiscal year ended Jumne 30, 1907,

under acts of Congress. approved

March 2, 1887 (Hatch Fund), and

March 16, 1906 (Adams Fund)....$15,000.00 $7,000.00
Expenditures: '

Sy asdlameat= s oo e oo $10,077.10 $4,908.32
Iabor - fai i i e 985.59 =6,1:5
Bublicationss &= r isiris sy 288.65
Postage and stationery........ 416.70
Freight and express.......:.... 187.33
Heat, light, water and power. ... 586.87
Chemical: Supplies. .. ........ 440.82 458.99
Seeds, plants and sundry supplies 310.20 _
bRt s S s e SE 519.45 19.22
Tools, implements and machinery  124.68 218.00
Furniture and fixtures......... 667.10 260.00
Scientific apparatus........... 24.05  1,129.32
Traveling expenses............ 259.67
Contingent expenses.......... 15.00
Buildings and land ........... 146.79

otal et e m s $15,000.00 $7,000.00

We, the undersigned, duly appointed Auditors of the Corpor-
ation, do hereby certify that we have examined the books and
accounts of the Kentucky Agricultural Experiment Station for
the fiscal year ended June 80, 1907 ; that we have found the
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same well kept and classified as above; that the receipts for the
year from the Treasurer-of the United States are shown to have
been $15,000.00 under the act of Congress of March 2, 1887,
and $7,000.00 under the act of Congress of March 16, 1906,
and the corresponding dishursements $15,000.00-and $7.000.00;
for all of which proper vouchers are on file and have been
examined and- found correct. :

And we further eertify that the expenditures hiatve been solely
for the purposes set forth in the acts of Congress, approved
March 2, 1887, 'and March 16, 1906, and in accordance with
the terms of said acts, respectively.

= (Signed)
: GEORGE B. KINKEAD,
! | - D. F. FRAZEE,
(Seal) o - Auditors..
Attest: ' :
D. F. FRAZEE.




ANNUAL REPORT OF THE

Kentucky Agricultural Experiment Station

FOR THE YEAR 1907. -

REPORT OF THE DIRECTOR

The Station as now organized consists. of the following
divisions: -

Division of Correspondence,
Division of Chemistry,
Division of Entomology and Botany,-
Division of Agronomy, :
Division of Animal Husbandry,
Division of Fertilizer Control Work,
Division of Food Control Work,
Division of Feed Control Work,

and other inspection work.

The scope of the Station' work has been broadened by new
duties imposed. The Adams Act, approved March 16, 1906,
has given us opportunity for original research work. This Act,
as is known, provides additional appropriations for experiment
stations throughout the country, but the funds are available for
original research work only and the line of work undertaken
must be approved by the Secretary of Agriculture. For the
fiscal year beginning July 1, 1907, we receive under this Act
$9,000.00 ; the next fiscal year we will receive $11,000.00, and
an additional two thousand dollars each year until the amount
of $15,000.00 is reached, when this sum will be appropriated
annually. :

Obviously, only a few projects can be planned for at present,
under this Act, as they should be large, important undertakings
involving considerable expense, and it is essential that sufficient
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funds be allotted each, so that the investigation may be carried
out in a thorough and effective manner.

Under this Act, our Station has undertaken several lines of
work. Dr. Peter is making a systematic study of the soils of
the State’ and experimenting, both in the chemical laboratory
and in plots in field and greenhouse, to ascertain, if possible,
some quick chémical method of analysis by which- the wants of
a soil, so far as phnt food is concerned can be readily learned.
It 1s pldnned to extend the work on smls in co-opération with
the State Geological Survey until a soil map of the State shall
have been completed. A ]alne number of S‘lmples have already
been collected for this purpose.

Professor Garman is studying the nodule bactcnd on the
various clovers and otlier ]egmmnom plants for the purpose of
learning if the nodule bacteria of one species of plant can be
appropriated by others; and to find ont through this work, if
possible, the cause of “c]ox e sickness.’

Mr. Good is studying the .question of contagious abortion in
domestic animals, with the’ object of 10(11'111110 whether or not
an‘mals can be made immune fo the abortion germ.

The Adams Fund has given to the Stations a research fund
and thus given them an opportunity to undertake work, the
results of wh](h may, or may not, be successful and which may
take years to mumlplh]. But, if one important discovery is
made, it will be worth all the money and effort given.

A law passed two years ago, entitled “An Act regulating the
sale of concentrated commercial feeding stuffs, defining same
and fixing pc'n'lll'im 'l'nr violations thereof,” has also greatly
increased the duties of the Station. The work became so heavy
that a division was forimed to carry it out properly, and Mr.
Turner was placed in charge of the detail of the work. We
have had some difficulty in thoroughly executing this law, but
we hope that the recent imposition of several fines upon dealers
n LO]IH\]H , Newport and Covington will bring good results.
Our ‘m\]\\vs show conclusively the necessity for such a law, as

a large percentage of feeds were found on first inspection to be
nfhﬂ'(' -ated. The income from the feed work the past year was
$14,146.00. :

ilu e i a great demand for Station workers to attend Farm-
crs’ Institutes, and we have had one or more members in insti-
tute work continuously during the past year.
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We have also had numerous requests for some member of the
Station force to inspect creameries and dairy plants and to
make official tests of the butter and milk of dairy eows.

Improvements—We have added greatly to our laboratories in
the way of apparatus, such as microscopes, bacteriological appa-
ratus, incubators for.growing germs, ete.

A laboratory for the Agriculturist has been fitted up in the
Station building for the mechanical separation of seeds and for
other work connected with plant breeding investigations, thereby
greatly increasing our facilities for th]s kind of work.

A new tobacco barn, for experimental purposes, has been
erected on the Station farm and. a small e\perlmental laboratory
has been fitted up in connection with it. The main object of
these new huildings is to experiment as to the cause and preven-
tion of “house bummg” of tobacco. The buildings are equipped
with a blower, engine, boiler, heating coils, and the like, so that
the temperature can be l\ept at any degree desired, and the
amount of air controlled perfectly and l\ept elther mmst or dry
as the e\perlments may indicate.

A piggery of modern design has been erected for the purpose
of making a number of e\perlments with pigs as to their growth,
fattening, ete., including a stidy of the improvement which may
be effected in ‘the soil by feeding or pasturing hogs in feed and
pasture lots. -

A new greenhouse has been constructed, which will be used
for the study of soil fertility as demonstrated by pot experi-
ments and in growing and studying insects, plants, plant dis-
eases, ete. This is a modern building in every respect, consist-
ing of two fifty-foot steel frame glass houses and a spacious head
house, with work room and storage space. :

The Shelby Kinkead farm, consisting of forty acres, pur-
chased last spring, is now in the possession of the Station, and
it will be surveyed for the purpose of establishing plot work
upon it. z

Publications—During the year we have publlshod the fol-
lowing bulletins:

Bulletin No. 129.

Tobacco—

Selection of Seed Plants and Care of Seed.
2. Improved \I'othods of Handling the Crop.
3. Elimination of Undesirable Varieties.
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Bulletin No 13k

- (loncentrated Commercial Feeding Stuffs—

1. Operation of the FeedmO' Stuffs Law.
2. Analyses of Inspectors’ Samples.
3. Rewstratmns for 1907.

Bulletin No. 132. :
Commercial Fertilizers. ' ;
The work of the several divisions of ‘the Station dm]nn the

year is herewith ountlined: =

Chemical Division.—The work mclude% the complete analysis
of 630 samples, including soils, minerals, waters, wheat, ores,
forage plants, hmestones etc. Some interesting results have
been obtained in a study of the percentage of phosphoms in the
soil of the Experiment-Station farm at different depths. The
differences observed at any given point were very considerable,
and much larger percentages were obtained than had been an-
ticipated. At one point on the farm the percentage of phos-
phorus pentoxide (P205) ranged from 13/ in the first 6 inches
to nearly 18 at the depth of 6 feet. The total amount of phos-
phorus pentoxide in the whole depth of 7 feet of soil at this
point, if calculated to the acre, would correspond to about two
million pounds. :

As heretofore, many samples of rocks,-minerals and other ma-
terials from all parts of the State have been tested, which are not
counted in the foregoing number. The principal work of the
laboratory, however, has been upon soils, and a large number of
samples from different parts of the State have been analyzed to
determine the fertilizer requirements and to aid us in making
suggestions for their treatment. Also a study of the presence of
toxic substances of the soil has been made, especially as to the
influence of certain decomposition substances which act as
poisons on tobacco plants.

Duwvision of Entomology and Botany.—In this division the
time of part of the force has been occupied with work under the
Adams Act, as stated before. The inspection of nurseries car-
ried out under the State law has afforded exceptional oppor-
tunities for the studying of pests of fruit trees, and a bulletin

09

along this line has been prepared, No. 133 of the Station series.

- The testing of forage plants has been continued in the plots on

the Experiment Station farm.® Other plots in the same tract
are devoted to entomological field work of different sorts, the
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plots in all numbering one hundred and seventy-five. In addi-
tion, this division has conducted a series of experiments in farm
rotation on twentieth-acre plots in co-operation with the United
States Department of Agriculture, the latter paying for the
labor and supervision and the Station furnishing the land, tools
and teams necessary. The object of these experiments is to show
the best methods of maintaining fertility in the soil in Kentucky
by the rotation of crops. Under this division, we have recently
established in Eastern Kentucky, at Hindman, thirty-two addi-
tional tenth-acre plots devoted to showing the forage plants best
adapted to the mountain counties of Kentucky. The farmers of
this section are particularly anxious to.get pasturage, especially
on the land from which the timber has been cut away. We will
keep this up as a sort of sub-station for a few years, when we
hope to reach results. We are desirous of making similar ex-
periments in Western Kentucky, especially on those lands west
of the Tennessee River, and if-funds ave available, we hope to
begin our work there next fall. :

The seed inspection has oceupied, considerable time of one or
more, members of the Division of Entomology and Botany dur-
ing the fall, winter and early spring months.. Since July 1,
1907, five hundred and nineteen samples of seeds have been
collected and seven hundred and nineteen samples of seeds have
been examined for impurities, some of these being collected
prior to July first of last year. Fourteen samples were found to
he adulterated and were reported to the prosecuting attorneys.
Numerous samples sent us by farmers and seedsmen have also
been examined for impurities, and in some cases tested for
germination. This work has been done without charge.

The State Board of Health and the County health authorities
have sent us a number of samples of drinking water, supposed
to be contaminated, from which they desired, especially, bac-
teriological examinations. Professor Garman has had this work
under his charge. The health authorities are beginning to real-
ize the mnecessity of such examinations, and we are receiving
more samples from year to year. As this increases, it will be
a question as to whether it will not be necessary for the Station
to make some restrictions regarding this work, otherwise, it will
encroach upon our legitimate work bearing upon agricultural
lines. While the food law does not contemplate the analysis
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of waters, still I believe thls work might properly be turned
over to the State.

Division of Amimal Husbandry.—Experiments in feeding
plos have been made during the. year, especially with a com-
parison of feeding corn alone and corn in conneetion with tank-
age. The results of these experiments will be published in the
form of a balletin. The investigations relative to contagious
abortion among horses and cattle have been continued. A study
of the 11umber of germs found in a given quantity of milk
obtained from dlﬂelent dairies in the State is now under way.
Investigations in 1eba1'd to sheep scab are also in progress, this
work béing taken up in response to requests from a number of
sheep bleedcr s in the State. Mr. Good has attended a number
cf live stock meetings and farmers’ institutes during the year.

The Station, under Mr. Good, has co- opelated with the
United States Department of A0T1cn]tme Dairy Division, in
placing a dairy e\pert in the State for the purpose of getting
dairymen interested in testing their cows and keeping records
of feeds fed; also to visit co-operative creameries to give aid
and suggestluns in- all the problems confronting them The
department furnished a man for this work, sub]ect to the order
of the Director of the Station, the salary being paid by the
former. The department, as w e]] as the Station, desires to con-
tinue the work (11111110 the next year.

Division of Agronomy.—Mr. ‘Scherffius, who is in charge of
this division, has been conducting e\penmonh on the Station
farm and hns also co-operative experiments with farmers in
various parts of the State. Extensive experiments with tobaceo
have been conducted in co-operation with the United States
Department of Agriculture. For this purpose the department
furnishes two men and, in addition, pays three hundred dollars
of Mr. Scherffius’ s .,n]nl}. The co-operative experiments were
conducted in several parts of the State and one in Tennessee
last year. This year, on account of tobacco conditions in Ken-
tud\y the only experiments in the Burley district will be at the
Station farm. Besides tobacco experiments with farmers, there
will be co-operative experiments with clover, which will be con-
ducted at Bristow and Hopkinsville. * Mr. Scherflius has also
devoted considerable time to farmers’ institute work.

Fertilizer Control Work.—During the past year 382 differ-
ent brands of fertilizers have been registered, representing thir-
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ty-five firms. Six hundred and thirty-six analvses have been
made and 891,524 tags have been printed. From January 1
to December 31, 1907, we received for tags $25,742.50.

Food Control Work—During the years 1906-1907, 1,420
samples of food have been taken from the various markets and
‘submitted to analysis. Five hundred and fifty-nine samples
were found to be adulterated. - We reported four hundred and
seventy cases to the various Commonwealth’s Attorneys and two
hundred and sixty-eight convictions were secured, while one
hundred and fifty-three cases are still pending. Convictions
were obtained for selling spirit vinegar as apple vinegar; cat-
sups containing benzoic acid and anilin dyes; baking powders
containing alum without being so labeled ; French peas colored
with copper; fruits colored with poisonous coal-tar dyes; arti-
ficial flavoring extracts; mince meats adulterated with, glucose
and antiseptics; sausages containing horacic acid and artificial-
ly colored; raspberry preserves containing apple ‘stock, glucose -
and artificial coloring ; black pepper adulterated with olive pits;
soda fountain syrups containing artificial coloring and -benzoic
acid ; milks containing formaldehyde and boracic acid; milks
produced from cows kept in filthy barns, and unhygienic milk
kept in unclean refrigerators and depots; oleomargarine sold. as
butter. Special attention has been given to milk. A thorough
mspection of the milk supply of Louisville, Covington and New-
port has been made. Kighty convictions were obtained in
Louisville for feeding distillery slop to cows and keeping them
in filthy stables. KEach of the defendants was fined: $100.00
and a jail sentence of fifty days, the latter being suspended
pending a promise to cease feeding distillery slop.

Feed Control Work.—The work up to 1908 has heen largely
educational. Special attention has been given to impressing
the feeding stuffs trade with the fact that the matter of nutrients
in feeding stuffs is the all important question to the consumer.
In this connection twelve:circular letters have been sent out
from time to time for the purpose of distributing information
concerning the value of feeding stuffs and familiarizing the
trade with the law, and nearly four thousand letters have been
written concerning different question arising under the opera-
tion of the law. Up to December 31, 1907, three hundred and
eighty-one " samples of feed stuffs have been ecollected from
stocks of different feeds on the market by our inspectors. These
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samples have been examined chemically and microscopically
and the results reported to the manufacturers, dealers and con-
sumers, from whose stocks the samples were taken. Sixty-two
samples of the number examined were found to be adulterated.
Many analyses have been made of feeding stuffs sent by the
trade for the purpose of educating them as to thé composition
of the various feeding stuffs. During the year there have been
1,416,418 tags printed and over 650 brands of feed have been
registered, representing 335 firms. The amount received from
January 1 to December 31, 1907, was $13,569.50. About sixty

" violations of the law have been reported for prosecution, and

convictions have been obtained in Louisville, Covington, New-
port, Paducah, Ashland and Hartford, and other cases will
come up S00N.

A thorough mspectlon was inangurated on condimental stock
and poultly foods the first of 1907, but a short time after the
inspection had been- started, the Director was enjoined in the
Federal Courts, by the International Stock Food Company of
Minneapolis, Minnesota, from performing his duties as re-
quired in the Feed Control Act relative to this class of feeds.
The Attorney General at once took.up the case for the Director
and presented a brief to Judge Cochran, who now has the mat-
ter under advisement. In this connection, I will state that
similar injunctions were taken out by the same company in the
district courts of Indiana, Kansas, and South Dakota, and
these courts all decided in favor of the law, refusing the
injunctions.

Since the operation of the law the sale of adulterated feeds
in the State has greatly decreased. Tt has driven from the Ken-
tucky market those feeds made up largely of materials of little
cr no feeding value. It has also increased the demand for high
class feed by the protection it gives to the consumer under the
guaranty required of the manufacturer. Moreover, it has been
a source of education to the manufacturer, seller and consumer.
On account of the large number of %mall dealers throughout
the State, most of them ignorant of what a feeding stuff should
be, we find it difficult to make a thorough 1nspect10n with the
force we now have, and it will require the division of the State-
with several inspectors working continuously.

Station Staff—Mr. H. Woosley, Superintendent of the-
Farm, resigned his position last August to accept a Govern-
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ment position as tobacco expert. Mr. E. F. Worthington has
been acting as Farm Foreman since Mr. Woosley’s resignation.
Mr. Charles Mahan, Professor Garman’s assistant in plot work,
received an appointment from the United States Department of
Agriculture as special agent in tobacco work, and resigned his
position with the Station. Mr. E. J. Kinney of the University
of Ohio was elected to-fill the vacancy. :
The Director’s reports to the Government on the enforcement
of the Pure Food and Feed Laws follow. After these are ap-
pended the bulletins published during the year and the analyses
of mineral waters made in the general work of’ the Station that
are deemed of most interest. Following this the Meteorological
data will be found. :
M. A. ScoverL, Director.

REPORT OF THE DIRECTOR OF THE KENTUCKY
AGRICULTURAL EXPERIMENT STATION TO
THE GOVERNOR OF KENTUCKY, ON THE EN-
FORCEMENT OF THE STATE PURE FOOD LAW.

Hon. Avgustus E. Wirzson, Governor, -
Frankfort, Kentucky.
Dear Sir:—

Section 6 of Chapter 13 of the Acts of the General Assembly
of the Commonwealth of Kentucky of 1900, known as the State
Pure Food Law, provides as follows: “Said Station shall make
an annual report to the Governor upon adulterated food prod-
uets, in addition to the reports required by law, which shall not
exceed one hundred and fifty pages, and said report may be
included in the report which said Station is already authorized
to make, and such annual reports shall be submitted to the Gen-
eral Assembly at its regular session.”

Under the above provision, as Director of the Kentucky Agri-
cultural Experiment Station; I submit herewith a report of the
pure food work of the Station for the years 1906 and 1907.

Samples Inspected and Analyzed.—During this time 1,420
samples have been taken from various markets throughout the
State and submitted to analysis. Five hundred and fifty-nine
samples were found to be adulterated. In addition to this, 332
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miscellaneous and unofficial samples have been examined,
making a grand total of 1,750 samples inspected.
Foods Inspected “Our ‘investigations have covered various
classes of food products taken from the markets as follows:
: No. Samples: No. Samples

Product. Not Found = Found
R Adulterated. = Adulterated.

Baking-Powder . ... = s s 4 = e
Butter and Oleomargarine ......... .95 6
Canned Goods ........... iy 41 10
Oatsups and other Tomato Sauces.... 5 =gl
€iders and Soda Pop i il 0. 32 125
Coloring Matter . ...... RS oS e 2 2
Flavoring-Extractsss. o cin i, 6 - 27
Ice Creams ...... i e 3 34
Méat=Produetsiiss - L b Yy 20
1\11]1& ................. S s A : 154
Molasses, Syrup and IIoney ...... 24 10
Olive 011 ............ R PR 6

Ol (Gablehss eaiis nois i vl s e 1

Oysters and other Fish Produets ..... 32 =
Plekles Pepper and other Spices ..%... 25 31
Preserves ....................... 6 28
Food Served in Restaurants ......... 15 9
Soda Fountain Syrups ............. 34 48
Viindgar: L5 o et Rl 36 15
Water from Pop Factories .......... S e

Total, not found adulterated ............. 861
Total found adulterated ................559

I nspactwn —Inspections have been made in Ashland, Bards-
town, Bardwell, Beattyville, Benton, Bloomfield, Bowhng
Gneen Brownsvﬂle Campbellsville, Carrollton C]ay City, Clin-
ton, Corydon Ooxrlngton Cynthiana, Danvﬂle Dixon, Ed-
monton, Elizabethtown, Elkton, Eminence I‘a]mouth I‘ishel-
ville, I‘rankhn, I‘rankfort I‘ulton Georgetown, Ghent, Gh%gow
Gleensburfr Hazel, IIenderson IIlC]\IIl&Il Irvine, LaGlange
Latonia, Lawrencebmg, Lebanon Le\lncrton Lomsvﬂle, Lynn-
ville, Marion Mayfield, Iaysvi]le "\Iidway, Morfranﬁeld Mur-
ray, Newprnt Nicholasville, Owenton, Owensboro, Paducah
Parls Russellville, Shelhvvﬂ]e, Sprmgﬁeld Stanton, Tqy]ors-

ville, Umontown Versailles and Warsaw.
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Cases Reported and Convictions Obtained.—We have re-
ported 470 cases to the various Commonwealth’s attorneys and
268 convictions have been secured, while 153 cases are still pend--
ing. Convictions have been obtained for selling spirit vinegar
as apple vinegar; canned corn sweetened with saccharin; cat-
sups eontaining anilin dye and an antiseptic; baking powder not
labeled to show its class and character ; French peas colored with
copper ; fruit coloring made from poisonous coal-tar dyes; arti-
ficial flavoring extracts; mince meats adulterated with glucose
and an antiseptic; sausages adulterated with boracic acid and
artificially colored ; sweet mixed pickles adultered with saccha-
rin; oleomargarine adulterated with boracic acid; maraschino
cherries adulterated with coal-tar dye and an antiseptic; rasp-
berry preserves aduterated with glucose, apple stock, saccharin
and artificial color; black pepper adulterated with ground olive
pits; soda fountain syrups adulterated with artificial color and
antiseptics; milk adulterated with formaldehyde and boracie
acid ; milk adulterated with added water and by skimming ; milk
adulterated by being produced in barns and from cows kept in
filtthy conditions; and unhygienic milk being kept in unclean
refrigerators and unclean depots.

Special attention has been given to milk. As it is a product
so extensively used as a food for invalids and infants, it not only
should be free from adulterants but should reach the consumer
pure and clean. The milk should be produced from healthy
cows; the stables should be in a sanitary condition; the milk
utensils and milkers should be clean and, if the milk is delivered
to depots, it should be kept in clean refrigerators until delivered.
We have made a thorough investigation of the milk supply of
Louisville, Covington and Newport, and the work is being ex-
tended to other places.

Dairies Feeding Distillery Slop.—We found the conditions in
dairies feeding distillery slop in and around Lousville very un-
satisfactory. The cows were kept in close, unventilated, badly
drained barns and rarely, if ever, taken out. The primary
ohject was to fatten the cows and sell them for beef, the milk
being a by-product. An investigation showed that these condi-
tions had existed for a long time, and that the city health author-
ities seemed unable to cope with the situation.

Finding such conditions, Mr. R. M. Allen, in charge of the
Food Division of the Station, went to Louisville with instrue-
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tions to examine thoroughly the entire milk supply, beginning
with the slop-fed dairies. After thorough investigation, such
evidences were accumulated as to show that the conditions were
deplorable; that the cows were kept in stables in filth; that
they were fed nothing, in most part, but watery acid-slip. Dis-
tillery slop is so dilute that cattle fed on it exclusively have to
drink such a large quantity of it in order to get a full food
ration that sooner or later it causes derangement of the digestive
tract. When this occurs, the milk becomes abnormal, generally
poor in fat and unfit for consumption. The cows were milked
standing in their filth, and while the utensls were often clean
to begin with, the milk was not in condition after it left the
barns for human consumption. With these facts before us and
with the assistance of the Milk Commissioner of the Jefferson
County Medical Society and the Health Departments of the
city of Louisville and the county, and with the hearty co-opera-
tion of Mr. Bingham and Mr. Page, County Attorneys, we had
all parties, eighty in number, feeding distillery slop to cows
cited before Squire S. S. Hollis. Upon pleading guilty, fines of
$100.00 each and a jail sentence of fifty days were assessed, the
latter being suspended pending a promise to cease feeding dis-
tillery slop within two months and to put all dairies in a thor-
oughly sanitary condition. These conditions were complied with
and I am glad to report that the feeding of distillery slop as it
existed in Louisville has now ceased altogether.

We further inspected the milk depots in Lonisville, finding
many of them in an unsanitary condition, some so bad that the
facts were reported to the County Attorney and convicfions
obtained. The investigation was extended through all the coun-
ties shipping milk into Louisville, and the data collected have
been edited and the matter is now in press and will be issued as
a bulletin of the Station. :

[ce Cream.—A number of samples of ice cream have heen
analyzed and an inspection made of the ice cream plants, The
profitable constituent in milk or cream is the butter fat, and it
has long been the practice of many restaurant keepers and ice
cream dealers to thicken and color milk and, sometimes, skimmed
milk, in imitation of genuine cream. This is unfair both to the
consumer who pays the price of cream, and to the dairyman who
1s required both by the dealer and the law to supply a standard
quality of cream. When an ice cream is made from a reason-
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ably good grade of cream, it will stand up and have naturally
sufficient thickness and body; but when attempt is made to
make the product out of milk, gelatine and artificial color are
necessary to make the finished product appear like ice cream.
The use of gelatine will also cause the product to appear like
fresh ice cream for many days after freezing, and the danger
from ptomaines, in addition to the frauds, makes it necessary
that the consumer should know the exact character of the prod-
uct. The law does not prohibit the sale of any wholesome frozen
mixture, but it does require that such mixtures shall be sold un-
der their proper names, and that consumers. shall be informed
whenever the product is not of the quality represented or sup-
posed.

Inspection of Foods on Tables of Hotels and Restaurants.—
Tnspections were made of the milk and cream served at hotels
and restaurants, and in. order to know just exactly the quality
of product being served to the consumer, samples were taken
from the table instead of from the kitchen or pantry. In each
instance, where it was found that the milk or cream being served
to patrons was skimmed or otherwise adulterated, and where it
was found that the dairyman or milk depot had supplied the
hotel or restaurant with good milk or cream, the facts were
reported to the courts. At the same time samples of other food
products served to consumers were taken and where the product
differed from the representation made in the menu, or where it
was found that a product which the restaurant had bought
labeled “adulterated,” was not in turn so represented to the con-
sumer, the facts were reported to the courts.

Vinegar.—Before the law went into effect in 1898, there was
very little pure eider vinegar sold in the cities and larger towns
of our State, but most all vinegar was sold as “cider vinegar.’
Most of it was distilled \meoar made from weak alcohol and
artificially colored and sold as ‘“apple” or “cider” vinegar. It
was furnished to the jobber at a few cents per gallon and to the
retailer at from eight to twelve cents per gallon, and sold to the
consumer as “cider” vinegar from twenty-five to forty cents per
gallon. During the last year we found none of the distilled
vinegar sold to the retailers as “cider” vinegar, but we found
instances where the retailer sold vinegar properly labeled on the
barrel “distilled vinegar” as ‘“apple” or “cider” vinegar, but
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this is being done less and less, as the consumer is now beginning
to ask for what he wants and to insist upon getting it.

Labels on Food Products—Special attention has been given
to the labels of various food products. The law permits the sale
of any food product which is put up and prepared in a whole-
some manner and which contains nothing injurious to health,
provided it is labeled so as to show its exact character to the
purchaser or consumer. For example: It allows the sale of
artificial flavoring extracts, such as vanillin, provided it is
labeled ‘“vanillin’ extract, or “artificial flavor of vanilla,” but
it does not allow the label to read vanilla and then in smaller
tvpe elsewhere on the label, the statemnt that this extract ‘s
made from artificially prepared vanillin. On account of the
profits resulting, there is always a general temptation to the
trade to give an inferior product the name and deseriptive terms,
either in whole or in part, of another product which consumers
may prefer. All manner of attempts are made to comply with
the letter of the law and still maintain a label which is in some
way misleading to consumers. For example: One manufacturer
wished to pnt upon the market a product labeled, “COM-
POUND PEPPER, PEPPINA,” the same being a nuxture of
pepper, ground olive pits, cereal and lamp black. This label
clearly does not show that the pepper is adulterated and its use
was refused, as under the law it was evidently adulterated pep-
per and must be so labeled. Another manufacturer put a cane
sugar syrup upon the market labeled “PURE VERMONT
SYRUP,” Vermont being famous for its maple syrup and the
only source of its syrup being the maple tree. It was evidently
the intention of the manufacturer to try to sell this syrup as
“maple syrup,” yet without violation of law. He was required
to change his label. In the labeling of imitation extracts, syrups,
jellies, jams, preserves, salad oil, fountain syrups, bottled
drinks, baking powders, and so on, similar labeling questions
constantly present themselves. Heretofore, artificial flavors
have been extensively used in soda fountain drinks, but under
the law they can not be sold except when plainly labeled artifi-
cial and a ]81”0 label showmo this i1s displayed over the soda
fountain.

Bottled Pops.—There is a very large trade all over the State
in soft summer drinks and investigations showed that in many
instances these drinks are dangerous to health, and especially is
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this true in reference to bottled pops. Most of the pops ex-
amined were found to be a mixture of artificial ethers colored
with a coal-tar dye in imitation of the fruit named in the label,
sweetened with saccharin and made tart with an acid, and more
dangerous yet, in many cases the water supply of these pop
factories was found dangerously contaminated. In some in-
stances, the water used came from springs contaminated with
sewage and in such cases, parties were notified to change water
supply and the attention of the health departments was called
to the matter.

Keeping of Meats.—We are making an investigation of the
slanghtering houses, especially as to the character of the slaugh-
tered meats, the equipment and cleanly condition of the plant;
methods of cold storage; and whether or not preservatives or
artificial colors are being used; and in the retail meat shops,
the source of the meat supply; methods of handling and facili-
ties for keeping the meats.

Balzeries—~The bakeries are also being examined to determine
the character and purity of materials used; the cleanliness of
the plant; methods of handling the dough; and how the flour,
eggs, fruits and other ingredients used are being kept and the
facilities for protecting and handling the dough, the bread and
the other bakery products both in the bakery and in the markets.
Results of our inspection are far from satisfactory. Generally
speaking, there is a lack of cleanliness in handling the products
at the bakery, at the place of sale and in the delivery to the con-
sumer. These products are generally not heated before use and
handled as they are, are likely to be contaminated by germs of
disease.

The Pure Food Committee of the State Federation of Wo-
man’s Clubs has especially requested the inspection of dairies,
bakeries and meat stores and desires that the reports on same
be distributed.

Investieations made so far show the necessity for a constant
inspection of dairies and creameries furnishing the milk supply

of cities and towns, an inspection not only for weeding out
plants in which wholesome milk can not be produced, but for
the purpose of pointing out to milk dealers and dairymen dan-
gers to be guarded against in the production and keeping of
nmilk. The bleaching of flour, the present system of refining
molasses, the long continued storage of meats, the sulphuring
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of dried and canned fruits are a few of the questions which are
pressing for investigation.

Standards of Purity.—In order to equitably enforce the food
law a staridard of purity or a basis of what constitutes adultera-
tion must be established as to the various food produects. A joint
committee from the Association of Official Agricultural Chem-
ists and the Association of State and National Food and Dairy
Departments has, in co-operation with the Nationil Department
cf Agriculture, adopted standards for a number of food prod-
vets. I have been a member of this committee from the first
and have adopted these standards for use in the enforcement of
the Kentucky Pure Food Law. These standards have been -
established after carefully examining thousands of analyses and
investigations of food experts all over the country and after
giving full hearing to the manufacturers interested, who have
personally come before this committee to present their views.
These standards also form a basis of uniformity between the
States and between the States and the Federal government.
Such uniformity and co-operation are necessary and but just to
the manufacturer, and this Station has used its influence from
the first toward this end, and we note with pleasure the senti-
ment expressed in President Roosevelt’s recent message to Con-
gress, in which he says:

“Incidentally, in the passage of the pure food law, the action
¢f the various State food and dairy commissioners showed in
striking fashion how much good for the whole people results
from the hearty co-operation of the Federal and State officials
n securing a given reform. It is primarily to the action of these
State commissioners that we owe the enactment of this law; for

they aroused the people, first to demand the enactment and en-

forement of State laws on the subject, and then the enactment of
Federal law, without which the State laws were largely inef-
fective. -~ There must be the closest co-operation between the
National and State governments in administering these laws.”

[n order to effectively carry out the work under the provisions
of this law, the work has been given a division in the station,
and Mr. R. M. Allen is head of the division and has immediate
charge of the work and especially of court work. Mr. J. O.
LaBach is chief chemist and has charge of the chemical work.
Mr. B. F. Scherffius is chief inspector. The microscopical
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examinations have been made under the direction of Professor
Garman, Entomologist and Botanist of the Station.

Recommendations.—The present food law of Ixentuclxy i8
_general in its terms. Its provisions are simple and it is one of
the best food laws that have been enacted by any of the States.
Tt is effective so far as food products are concerned and we have
but little complaint on the part of the manufacturers as to its
enforcement. However, it does not apply to drugs and spiritu-
ous, vinous and malt liquors. It is a well known fact that drugs
and liquors are extensively adulterated and the law should either
be amended to cover all substances intended for human consump-
tion, or separate laws should be enacted to applx to both drugs
and hquors.

To deal effectively with the lines of inspection indicated in
my report and which are of great importance to the people of
the whole State, it will be necessary to have a larger appropria-
tion than we are now receiving. T he most 1mportant, as well as
the most beneficient, work of our: State is in safe- guarding
human life and a (me]‘nl mbpeotmn of the food supply is one of
the safe-guards. The people of the State through organizations
and lividuals are approving the work and demanding still
greater work of us. The work should be made thomugh and
inspections should be made in all parts of the State. This is
not only just to the people, but it is only justice to those manu-
facturers and dealers who comply with the law for us to see
that the law is strictly enforced. :

The State now appropriates $10,500.00 annually for this
work, but we should have at least $25,000.00 annually, and this
amount is small compared with the annual appropriations for
{food control work in many of the States. With the amount
indicated and with the co-operation of the United States Govern-
ment under the Federal law and with the facilities we already
have at the Experiment Station, I feel that good and effective
work can be .1(=comp]1nhcd.

Respectfully submitted,
M. A. ScoverL, Director.
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REPORT OF THE DIRECTOR OF THE KENTUCKY
AGRICULTURAL EXPERIMENT STATION -TO
THE GOVERNOR OF KENTUCKY ON THE EN-
FORCEMENT OF THE KENTUCKY. CONCEN-
TRATED COMMERCIAL FEEDING STUFFS LAW.

Hon. Aveustus E. WirLson, Governor,
Frankfort, Kentucky.
Dear Sir:—

Chapter 48—An Act to 1enulate the sale of concentrated com-
mercial feeding stuffs, “efining same and fixing penalties for .
violations thereof, known «as the Feeding Stuffs Control Law,
was passed by the last Legislature, and the Director of the Ken-
tucky Agricultural Experiment Station was charged with its
enforcemerit. As Director of the Experiment Station, I submit
herewith a report under the operations of the law from June 11,
19086, the time the law went into effect, to December 31, 1907 :

Organization.— Immediately after the law went into effect the
organization of the work was taken up. Copies of the law and
letters of instruction were sent to the various manufacturers and
dealers and the trade in the State, giving the provisions of the
law and its requirements. Inspectors were sent out from the
Station and visited as many of the manufacturers and dealers
as possible, explaining in detail the provisions and requirements
of the law and the system and plan adopted in carrying them
out. Special attention has been given to distributing informa-
tion and familiarizing the trade with the law. In this connec-
tion ten circular letters have been sent out from time to time to
the trade and over 2,500 letters have been written concerning
different questions arising under the operation of the law.

The Trade in Kentuck Y- —Before the law was passed, Ken-
tucky was being made a ‘“dumping ground” for inferior and
adulterated feeding stuffs. All sorts of adulterants were being
sent into the State and mixed with bran, shipstuff, cotton seed
meal, corn meal and other feed stuffs. So common had the mix-
ing of feeding stuffs with aduterants become that the Millers’

_Association took the matter nup. They stated that they were

compelled to adulterate their products or lose their trade almost
entirely, as they could not compete with adulterated produects
sold as pure feeds. It was reported that as many as three car-
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loads of ground peanut hulls were shipped into the State daily,
and a number of earloads of corn cob meal were used daily as
adulterants to mix with bran, shipstuff, ete. Cotton seed meal,
containing fully half cotton seed hulls, was being shipped into
the State and sold as pure cotton seed meal.

Adulterants.—The adulterants commonly (used were rice
hulls, peanut hull meal, corn cob meal an d oat hulls. These
adulterants were sold to. the mixers of concentrated feeding
stuffs, or millers, at $6.00 to $8.00 per tor, with the claim ﬂl‘lt
they could be mixed to fully 25% without being detected by
the consumer. '

An investigation showed that feeds were being sold often bear-
ing misleading names and their. prices were no indication of
their feeding value. Often feeds were found bearing the same
name and \\Jc](]\ apart in their feed value. Many of the feeds
were adulterated with siibstances injurious to the health of ani-
mals. In Louisville we found mixed feeds composed almost
entirely of oat hulls and eorn cob meal and cotton seed meal sold
as pure to contain 50% cotton seed hulls. In Lexington, cotton
soed meal was found to be adulterated to over half its feeding
value; and in some cases mixed feed to be made up largely of
corn cob meal. In Ashland, wheat bran was nduhim'n!‘od with as
much as 40% corn bran and in some instances with 20% to 30%
cob meal. This was the case also in Paducah, Henderson, Hop-
insville, Bowling Green, and in most of the ].nno towns in lhe
State. We also found 4 large amount of inferior and adulter-
ated feed being shipped to the rural parts of the State and
especially along the riyer courses.

Condimental Stock/ and Poultry Foods—The sum expended
snnually in Kentucky for this class of goods amounts to nearly
half a million dollars. The prices paid for these goods vary
considerably, ranging from a few cents to as much as twenty-
five cents per pmmd Most every drug store, grocery store and
feed store, besides a large number of agents, are offering these
preparations ln the consuming public

The term ‘“condimental stock (mil poultry foods” covers a
variety of names of like preparations which are only mixtures
of some well known materials—such as shipstuff, or shorts, or
bran, or middlings, or oil meal, ete., with a number of simple
herbs, roots and ground barks which are claimed to possess
medicinal properties; common salt, Epsom salt, sulphur, char-
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coal, and sometimes coloring matters are added for their claimed
medicinal effects, or to disguise the real composition of the feed.
These “foods” ‘are supposed to act as condiments or medicines
and are not foods proper and are sold through misrepresentation,
under a false name, @ad with directions for feeding the same
which show the claim Td be false. The claims made for these
feeds are very'numerous, and if the “virtue” lying in them is
true to the claim made by most of the companiés, it will help
the animal get the very thing if needs regardless of what that
thing is. The diseases that these preparations will cure include
all to. which animals are subject, and under such conditions it is
a wonder that the veterimarians are able to make a living with all
the preparations on the market. It is difficult to treat seriously
this question of claims made for stock foods, as it does not seem
possible that any one could believe them. Diseases of entirely
different nature and caused by different conditions in the gystem
of the animal are claimed to be cured by the same remedy. A
careful survey of our agricultural literature on the experimental

‘evidence bearing on this question shows conclusively that such

claims are extravagant in the least, and in the main are without
foundation.

A thorough inspection was inangurated on this class of feeds
the first of 1907, and a number of towns throughout the State
inspected. A short time after the inspection had been started, a
suit was filed in the United States Court by the International
Stock Food Company of Minneapolis, Minnesota, restraining
the Director from performing his duty required in the Feed
(lontrol Act relative to this class of feeds.

The inspection has been suspended temporarily, pending the
decision of the court.

System of Tagging—The law requires that each package of
feeding stuff shall be tagged, showing the number of net pounds
of concentrated commercial feeding stuff in the package, the
name, brand or trade mark under which the feeding stuff is sold,
the name and address of the manufacturer and the gnaranteed
analysis, stating the percentage of fat and the percentage of
protein, and the ingredients from which it is compounded. In
accordance with the law, these tags are issued by the Station and
to assist the consumer when buying feeds to ascertain the grade
of feed he is getting, even without carefully reading the tag, the

-Station issues three kinds of tags.
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First, a manila tag printed in black ink denotes a straight
feed, that is, a feed made of one grain only—such as wheat, or
corn, or cotton seed.

Second a manila tag printed in red ink denotes a mlxed feed,
that is, a feed made of two or more grains—such as wheat and
corn, or wheat, oats and corn, or whes"; corn, oats and cotton
seed. ’

Third, a yellow tag prmtcd in blaek ml denotes that a feed
contains an adulterant, or a substance of little feeding value or
not classed as a feeding stuff, such as cotton seed hulls, corn cob
meal, oat hulls, grit, ete. :

Samples Collected.—Three hundred and éighty-one samples
have been collected from the different feeds on the market in the
State and examined chemically and microscopically and the
results reported to the manufacturers, dealers and consumers
from whose stock the samples were taken. Practically all of the
samples were taken during the year 1907.

Dealers’ and Uanufacturms Samples—To assist the manu-
facturers and dealers to ascertain the nutrients of their feeds
in order to register them for sale in this State, the Station has
been making free analyses for this purpose. Eight hundred and
seventy-seven analyses of this character have been made. Dur-
ing 1906, 280 firms, and in 1907, 335 firms registered feeds for

ale in this State.

Tax Fee—From June 11 to December 31, 1906, the Station
issued 809,184 tags. TFrom January 1 to December 81, 1907,
1,416,418 tags were issued. Under the operation of the law for
1906 were received $7,605.85. TFor 1907, $13,569.50.

Violation Found.—Of the 381 samples collected, 62 were
found to be adulterated. Besides the feeds we found to be adul-
terated, a large percentage of these feeds was of an inferior
quality and in many cases far below guaranty. Many shipments
were found untagged, giving no guaranty as to the character of
the feed whatever. Often feeds were found misbr anded, the tag
calling for a high class feed and a certain brand, but on exam-
ination proved to be inferior goods and entirely different brand
of feed. In many cases the official tags were changed, with
pen or pencil, to represent high classes of feeds when the feeds
were of a low grade. We found a number of cases where short
weights were given, 80 pounds and sometimes as low as 70
pounds were given for 100 pounds.
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V2olations Reported.—Some sixty violations in Louisville,
Paducah, Ashland, Covington, Newport and Hartford have been
reported for prosecutions. These violations reported cover,
principally, adulterations, misbranding and not tagging goods.

Results Obtained. _Since the operation of the Taw, the sale of
adulterated .feed in the State has greatly decreased. It has
driven from thé market those feeds largely made up of corn cob
meal, peanut hull meal, cotton seed hulls and other substances
of little or no feeding value. It has also increased the demand
for high class feed by the protection that it gives to the consumer
vnder the guaranty required of the manufacturer and dealer.
I believe it has also been a great source of education to both the-
consumer and the manufacturer as to the true value of commer-
cial feeding stuffs.

We have issued a bulletin setting forth the operatlon of the
1eedln0' stuffs law ; analyses of inspectors’ samples; and registra-
tions for 1907. This bulletin, No. 131 of the Station series, is
herewith made a part of this report.

Respectfully submitted,
M. A. Scovery, Director.
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TOBACCO.

By W. H. SCHERFFIUS, Tobacco Expert,

Bureau of Plant Industry, Plant Breeding Investigations, Washington
D. C., in Co-operation with Kentucky Agricultural
Experiment Station.

INTRODUCTION.

Kentucky has an enviable heritage which is predominant in the
various avenues of her economic development; not least of these, is
her tobacco industry. Western Kentucky and a considerable dis-
trict in Western Tennessee centering around Clarksville, comprising
the principal area known as the Regie or Dark Tobacco District, pro-
duce an article which not only supplies a ready market at home,
but also finds its way into the French, German, Italian, and many
other Kuropean markets.

Central Kentucky comprising principally the area known as the
White Burley District, is world-renowned for the qualitv and
quantity of this particular variety of tobacco which it produces.

The natural advantages which these districts possess for the

en of production of tobacco and the variety of uses to which their product
that is appropriated shows the importance’of developing this industry
meir IR in the State to the highest degree of perfection.

It should be of some interest to the tobacco growers to
know into what product most of the Kentucky tobaccos
are manufactured. The largest consumption, of both the White
Burley and the Dark types, is in the manufacture of plug tobacco,

n
J
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it being used both as wrapper and filler, depending to some extent:

on the color, texture and size of the leaf. There is considerable
variation in the quality of the tobacco used for plug alone. We
find it grading in color from light yellow to mahogany and brown in
the Burlev tobaccos; and from a pie-bald to a dark red and dark
brown, including the héavy Green River fillef in the Dark Tobacco
District.

Large-quantities of Kentucky tobacco are used in the manufacture
of smoking tobacco, cigars and snuff. The vellow cured Burley is
used largely in the manufacture of cigarettes, plug wrappers and
smoking tobacco. The red and brown types from both the Burley
and Dark Tobacco Districts, are used largely for plug wrapper and
filler. The United States consumes a considerable quantity in the
manufacture of plug tobacco, smoking tobacco, low grade cigars and
snuff. Great Britain imports large quantities which are used in the
manufacture of Birdseye Cutter, Shag, Heavy Cutter, Navy. Plug,
ete. Irance imports both the heavy and light types of dark brown
tobacco principally for plug tobacco. Italy imports the dark brown,
heavy types of ‘Western Kentucky and Clarksville, Tenn. They
use it in the manufacture of cigars, smoking tobacco and snuff.
The best grades are used for cigar wrapper. The common leaf is
used for cigar filler and binder. Poorer grades are used in making
smoking tobacco and snuff. Spain imports common and medium
grades of lugs from Western Kentucky and uses it as filler for cigars
and for smoking tobacco. Germany, second to Great Britain in the

importation of Kentucky tobacco, buys Green River filler and the

dark brown tobacco of the Clarksville, Tenn.; District. They use it
principally in the manufacture of plug tobacco and in German
spinner. Several other countries of Europe and Africa import
Kentucky tobacco in limited quantities.

A comparison of the annual production of tobacco in Kentucky
to that of other leading tobacco producing states and also of the
total production of the United States, demonstrates very forcibly
that Kentucky is destined to be the center of importance in the
tobacco industry of the United States for many years to come.
Statisties from the Year Book of the Department of Agriculture
show that Kentuckv produces on the average 267,633,630 pounds

a
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annually, while North Carolina and Virginia, the two next leading
states, produce jointly 221,866,435 pounds annually. From these
figures it will be seen that Kentucky produces in round numbers
45,000,000 pounds annually more than the combined production of
these states. Again, she produces more than one-third of the entire
out-put of the United States. She averages 325,948 acres
annually, which is more than one-third of the acreage of the entire
United States. The average farm value of the tobacco crop in
Kentucky for the past six vears on December first was $16,439,538,
which is double that of any other state and one-fourth of the farm
value of the entire tobacco crop of the United States.

Extensive experiments in tobacco breeding have been done in
some of the Hastern and Southern States, notably Conncticut,
Maryland and Florida, which have resulted in substantial improve-
ments of the tobacco plant. Mr. A. D. Shamel found that plants
which had their flowers self-fertilized produced seeds which gave a
more vigorous off-spring than were obtained from plants which had
their flowers cross-fertilized with pollen from the flowers of other
plants within the variety. In two instances he observed that crosses
between two distinct varieties gave an earlier germination of seed a
more vigorous growth and the property of resisting drought better
than either of the parent varieties. His discussion of this subject
may be found in the Year Book of the Department of Agriculture,
1905, page 377-392. In all of the experiments that have been
conducted on tobacco breeding the results thus far obtained all agree
that by complete in-breeding and careful selection of the best parent
plants for seed, that a more uniform crop may be had, and the
quality and quantity may be materially improved. The very grati-
fying improvements that have been obtained elsewhere, and the
possibility of similar accomplishments in this district, have
stimulated the onorable Secretary of Agriculture to extend the
Department’s investizations into this territory. It is our purpose
to outline in this bulletin a simple practical plan by which the
tobacco growers may begin the improvement of their tobacco crop.

SELECTION OF SEED PLANTS AND CARE OF SEED.

Too much stress can not be placed on the importance of using the
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greatest caution in selecting and bagging the very best plants for
seed. By controling the fertilization of the flowers perfectly, as
will be explained id the following pages, one may expect the off-
spring to have the same general shape, texture, number of leaves,
in fact all of the characteristics of the parent plant.

The method of selecting the seed plants and caring for seed as
practiced by Mr. A. D Shamel, of the U. S. Department of
Agriculture, with experiments conducted in the Connecticut valley,
and which we found to be practical and successful in our operations
this summer, is as follows: Go over the field carefully before
topping time and select quite a number of plants which approach
nearest the ideal and continue to do this during the first topping.
Label the plants so selected with a tag or stripeof cloth, so that they
will not be topped by oversight. Bv this time one will have several
times as many heads selected as he will actually need. - As the
plants. develop, undesirable features in some of them will become
prominent. For example, one plant might develop a coarse venation
and badly crimped leaf; (see plate VIIIL.) ; another might develop
the condition known as mosaic or french,. (see plate IX.). In such
cases it is best to top the plants so affected, and prevent them from

making seed. This elithination might oo on, not onlvy throughout -
S o te) b (=}

the growing season, but after the crop has been housed, cured and
fermented. Tt will be found that an interesting comparison can he
made between the leaves of the different plants as to elasticity, color,
texture, weight, and in the case of smoking tobaccos, as to their

burning quality. By having the leaves and the seed heads properly

labeled, we can take for seed only those which come from the plants
having the fewest defects.

Protect the Sced Heads From Cross Fertilization.

Cross fertilization brought about by insects ccarrying the pollen
from one plant to another, is apt to be harmful, in that it has a
tendency to break up desirable varieties into many types. It is
brought about in the following way: The bees in their search for
nectar visit the flowers on a number of plants. As they crawl in
and out of the tubes of the corollas, they pass over the anthers which
have recently discharged their pollen, the fertilizing element. Some
of these fine grains of pollen become attached to their bodies snd
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are carried to'other plants. On entering the tubes of the flowers
of this phnt some of th® pollen grains that were brought from
other plants are brushed off on the sticky surface of the pistil, the
receptive part. This starts.a growth which fertilizes the ovules at the
base of the pistil and the seeds thus produced are a cross. In the
case of tobacco, when the pollen is brought from an inferior plant,
the hybrid produced will be of an inferior quality. Again, if the
pollen is brought from a plant low in vitality, the crop of tobacco
grown from them will have a tendency to degeneracy - This can be
avoided by protecting the flowers in the following way, as practiced.
by the Bureau of Plant Industry. Strip off carefully the leaves and
suckers from the “crow foot” down some distance. Then, just hefore
the flowers begin to :open, (see plate III.), procure some light but
strong paper bags about the twelve pound size, such as are ordinarily
used at groceries, and slip them down over the seed heads and tie
below. See plates IV and V. If we should have a very damp season,
there might be some danger of the seed molding in the pods on
account of an excess of moisture that is retained in the bag. As a
safe-guard against this, it is advised that the bags be punctured
with a sewing machine needle to admit the passage of air.

For the first few dayvs after the bags have been placed around
the heads, they must be slipped up frequently to accommodate the
rapid growth of the stalk of the seed head. It is desirable, though
not necessary, to occasionally remove the paper bags and shake out
the withered flowers, then replace the bags as before. It has usually
been the custom of experimenters to allow the bags to remain over
the heads till and after harvesting the seed; though splendid and
possibly better results were obtained at the Kentucky Station by
allowing the bags to-remain over the heads only about.five weeks,
which gave ample time for a good number of pods on each head to
set seed. Then the bags were removed permanently permitting the
pods to mature in the sun-shine and other natural conditions. After
this, it is important to watch the seed heads closely and pinch off
any flowers that may come, otherwise, one might get some cross-
fertilized seed in the pods developed after the bags were removed.

Male and Female In the Tobacco Plant.

The fact that there are male and female in every species of plant

f§;
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life, just as there are in the animal kingdom, makes it important
that the farmer familiarize himself with these conditions, which
are of such vital importance, and understand their absolute
necesgity and relation to plant life. He will then be prepared to
intelligently control the breeding and improve the crop. There are
a number of methods of reproduction in many of the lower forms of
plant life, which need not enter into this discussion. But that large
class known as the Angiosperms or flowering * plants, to which
tobacco belongs, might be divided into those which have the male
and female parts on separate plants, those having the male and
female parts in separate flowers on the same plant and those having
both male and female in the same flower. In hemp, for example,
some of the plants are staminate only, and others pistilate, i. e.
some of the plants have only the male parts and others have only
. the female parts In the case of the corn plant the male side of the
family is the tassel, while the silks represent the female. The
tobacco plant has both the male and female in the same flower.

The tobacco flower, which should 'be familiar to every tobacco
grower, may be separated into four parts, namely: the calyx, cor-
olla, stamens and pistil. The calvx is the green covering over the
ovary and base of the corolla and is about one-third the length of
the corolla. It serves as a’ covering which is probably some protec-
tion to the ovary during its development into a seed pod.

The corolla is a peach blossom colored tubular envelope about two
inches long which serves as a protection to the essential organs, the
stamens and pistil.

The stamens are usually five in number, which form a circle
around the pistil. Each stamen is composed of a filament or stalk,
which is attached to the inner surface riear the base of the corolla,
and a small organ somewhat the shape of a grain of wheat at the.
apex of the filament, (see plate II.), which is the anther and repre-
sents the male side of the tobacco plant. The fertilization is accom-
plished by the anthers dehiscing or opening and discharging the
fine dust like substance called pollen on the crown or female part,
the pistil. This starts a growth which goes down the stem of the
pistil to the enlargement at the base and sets the seed pod.

The pistil consists of the stigma, stvle and ovary. (See plate I1.).
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The stigma is the enlargement at the apex of the pistil, the surface
of which ig moist, rendering it receptive and retentive of the grains
of pollen which fall on it and start the growth that fertilizes the
ovules in the ovary. The style is the stem connecting the stigma
and ovary. The ovary is the enlargement at the base of the pistil
which contains the ovules or rudimentary seed.

In plate ITI., (a) shows a flower that has been opened and the
stamens cut out- to expose the pistil. (¢) shows a flower that has
been opened and the pistil taken out showing the anthers in posi-
tion. Though these organs are small, by using the magnifying
glass, one can see a difference in the appearance of anthers before
and after dehiscence. (See plate II.).

Control the Breeding.

Sometimes it is desirable to introduce new blood, or fix a new and
improved type of tobacco by hybridization. This can be accomplish-
ed successfully only by affecting the cross by hand. To illustrate:
three vears ago Dr. M. A. Scovell conceived the idea that he might
develop a cigar wrapper by introducing into the Standup Burley
some Sumatra blood. This was done by allowing flowers to develop
under bag on both Standup Burley and Sumatra plants Before
the female part of the burley plant was ready for the pollen dust,

. the anthers, or male parts, were clipped out with a pair of scissors.

About two days later, when the pistil or female part was ready to
be fertilized, anthers, or male parts, were taken by hand from the
Sumatra flowers and dusted on the crown of the Burley pistil. Seed
pods were successfully set, giving a cross, the seed of which were
one-half Standup Burley, and one-half Sumatra. The hybrid
obtained from this cross, though not very promising the first year,
showed a decided improvement in the second crop. See leaves on
plate X.

This proposition of crossing varieties is a rather dangerous one

for farmers to practice, especially where hired help is used. If the

seed from one of those heads that have been crossed should get mixed
with the rest of the seed to be sown, one might have an almost end-
less task to get rid of a lot of nondescript types that might develop.
Therefore, it is advisable if any farmer should attempt to do hy-
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bridizing, that he exercise the greatest caution to keep those heads
separate from the remainder of his crop. :

Seed Separator.

The importance of good seed in every crop has been demonstrated .
so often that every farmer should know that it pays him well to
plant only the best. Tobacco is no exceptioh to'this rule. It has
been demonstrated here and elsewhere, that fhe lack of uniformity
in the size of the plants in our tobacco fields is largely due to poor
seed. Light, chaffy seeds that are low in vitality, give us plants that
are weaklings with slow growth. Various schemes for separating
the light from the heavy tobacco seed have been suggested, but the
most satisfactory and thoroughly practieal method is by means of a -
piece of apparatus introduced by the Bureau of Plant Industry
(see plate I.) and a current of air which is generated with the foot
bellows as shown in the cut.: The air passes through the rubber
tube, then through the valve, which can be regulated to admit of
the passage of the desired amount of air, to accomplish the best
separation. - The air passes up through a piece of half-inch iron
tube, thence through a larger glass tube and out at the top, carrying
with it the light, chaffy seed. At the base of the glass tube, which
is about an inch in diameter, and five or six feet long, is a metallic
joint which has a piece of fine wire gauze in it to prevent the seed
from falling into the valve below. Using about an ounce of seed
for each charge, only a few minutes are required to separate a
considerable quantity. 5 :

This piece of apparatus can be made by most any mechanie, or it
can bhe purchased from any chemical supply house. KEvery com-
munity should own one of these machines for the benefit of its
farmers. :

IMPROVED METHODS OF HANDLING THE CROP. :

This topic is of such magnitude that we deem it expedient at this
writing not to go into detailed discussion of this phase of the
subject. But, by making some comparisons of methods of handling
the tobacco .crop which are in vogue in different sections of the
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state, our readers will gee the need of improvements which will be
for the betterment of the industry.

Although.the white burley and dark tobaccos are different types,
the same general methods employed for handling the crops are
similar. It is desirable, and usually the custom, to select a piece of
virgin soil for a seed bed. During the winter or early spring it is
heated to a depth of two or three inches, by burning brush;, wood or
similar material en it, to kill any weed seeds that would germinate
" and hinder the growth of the young tobacco plants. After the plot -
of ground is cool it is then dug up, slightly raised into beds, raked
and put in good eondition for the seed. Although the cultural
methods and mechanical .manipulations of seeding, canvassing the
beds, transplanting; cultivation and housing, are adjusted to suit
each locality, they are all carried out on the same general plan.
There is often from two to two and one-half times as much Burley
tobacco set on the ground as is put on the same area in the Dark
Tobacco District.

Burley tobaccos are transplanted in rows about four feet apart
one way, and usually drilled the other way, standing from eighteen
to 't\\'enty—four inches apart in the drill. - The sand or ground leaves
are usually left on the plants throughout the season. The plants
are topped to about twelve to fifteen leaves, depending on the
vigor of the plant, which is governed to some extent by the inherent
qualities of the plant and also by soil and climatic conditions On
account of the burley tobaccos being air-cured they are capable of
absorbing a little more moisture than fired cured tobaccos, which
gives it an advantage for making - certain plug tobaccos. The
tobaccos of the Dark Tobaceco District are usually transplanted in
checks which are about four feet apart each way. The ground
leaves are ordinarily taken off at topping time. The plants are
topped to eight to twelve leaves. After the tobacco has been
housed for three or four days, and has commenced. to yellow nicely,
slow fires are started under it, beginning with sawdust or other
material which will not produce much heat. The temperature is
gradually raised till heavy firing drives the mnisture out of the
tobacco stems and stalks. This is the produci which meets the
demands of the European market.
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Paris Green.

Tt has been our observation and experience for the pzisf, few vears,
that by the use of Paris green the destruction by worms” has been
greatly reduced in those fields where it has been applied. The most
successful method of applying it is by dry spray. Wet spray has a
tendency to form puddles in the pockets on the leaves and make
damaged spots. Frequently fields of tobaccoare damaged by too
heavy an application of Paris green, and often whole leaves
are ruined by such application. It is a risk to put Paris green
on the tobacco after the first suckers have  been taken off.
In that case the rain frequently washes it down .on the sores
or fresh wounds made by removing the suckers and is readily taken
into the sap of the plant. This causes rot to set in and many. of the
leaves to drop off. If a person is going to use Paris green, it is best
to make light applications and make them often, using from one-
half to one pound to the acre depending on the size of the tobacco,
and to be cautious about using it after taking off the suckers. Care
should be taken in the handling of Paris green. Avoid gefting

much of it on the skin as it is very poisonous. - Some people object.

to the use of it, fearing that enough might remain on the tobacco to
poison the consumer. While the amount of poison in Paris green,
which remains on tobacco, is only equal to a very small per cent of

the amount of poison in the natural composition of tobacco in the -

form of nicotine, we are hardly justified in reaching the conclusion
that no harm can come from it. For this reason, as well as those
already mentioned, it is important that we exercise great caution in
its use.

Cuiling and Housing.
Improved methods of handling and housing the crop will greatly
reduce the percentage of damaged and broken leaves. To illustrate:

Plate XI shows a load of green tobacco in a very desirable frame
for hauling it to the barn, and a decided improvement over the

common crude wav as shown in Plaate XII. which is practiced in -

some localities in our State.

There is a gradual improvement in the construction of our
tobacco barns. Some attention is being given to ventilation and
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protection against snow and rain, but, there is still room for greater
improvement. Plate XTII shows a typical old log barn still in use
in some of the rural districts. Plate XIV. shows a frame barn
which is an improvement over the log barn, but which has poor
ventilation. Plate XV. shows a modern bdl}l with a splenchd sys-
tem of ventilation.

House-burn.

It is generally Lno“n that poor ventilation, especially during
warm wet seasons, (_DCOlllclOG\ house-burn. It is, therefore, important
that we construct our drying sheds and barns so that they will give
us the very best ventilation. Experiments have been commenced
by the Director of the Kentucky Station, in a specially
prepared drying’ shed, to ascertain at what temperature
and humidity’ burley tobacco will cure to give an article
free " from house-burn. The shed is composed of eight
chambers which were constructed so as to apply independently of
each chamber, heat, moisture and air, or, to apply at will, either
one, any two or all three of them at once. On September the 28th
~all the chambers were filled with tobacco and the experiment started
as is indicated. in tlie accompanying table. On October 3rd a dis-
agreeable odor was noticed in compartment No. 8. On October 4th
a trace of hause-burn~was discovered in No. 8. On October 5th
bath No. 7 and “No. 8 showed house-burn, No. 8 being badly affected
with it. On the same date about 10 degrees of drv heat were
applied to hoth No. 7.and No. 8 for an hour or more which com-

pletel \'”:to] ped the house-burn. In those chambers where heat was

continually-a pplied no house-burn developed. It was observed that
where considerable heat was applied, increasing the temperature
from 100 degrees to 120 degrees Fahrenheit, that the tobacco cured
with a greenish cast. This was improved by applying moisture at
the same time. These-experiments were only commenced last season
and will be continued next fall, with the hope that we may be pre-
pared to offer a practical remedy for house-burn. The accompanving

“ table gives the tabulated record of the experiment. Mr. H. Woosley

should be given credit for carrying out the details of this experi-
ment.
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ELIMINATION OF UNDESIRABLE VARIETIES.

There'is some question as to whether Broad-leaf Stand-up Burley,
Hanna’s White Burley, Red Twist Bud, ete., should be regarded as
varieties of White Burley tgbacco or only as tvpes of the original
Brown County, Ohio, White Burley. In this discussion we have
chosen to- speak of them as varieties. There are a dozen or more
varieties of Bufley ‘tobacco with physical characterigtics predomi-
nant, grading from a rather narrow leaf drooping plant to a broad
leaf stand-up plant. The same may be said of the dark tobacco in
Western Kentucky and Tennessee. See plates VI., VIIA..and VIIB.

‘In the White Burley District, we have varieties known as Red Twist
.- Bud, Broad-leaf Stand-up, Hulett’s, White Twist Bud, Narrow-leaf,

Hanna’s, Hope’s Stand-up, Renacher’s Stand-up, ete. In the Dark
Tobaceo District, there are varieties known as Little Mammoth,
Yellow Pryor, Blue Pryor, Little Yellow,, Bunch Talley, Improved
Bunch Talley, One Sucker, Boyd, Thickset, Madole, Oronoco, ete.
These. varieties have, no'doubt most of them, taken their names
from some physical characteristic of the plant or from some man
who - has given some attention to developing by selection certain
features in the growth and habit of the plant. With such a great
number of varieties of {obacco grown and even the variations within
the variety, there is ample opportunity for one to substantially

- increase his net earnings by judiciously selecting the variety of

tobacco to plant. This is forcibly illustrated in the variety tests
made on the Experiment Station farm last season. With eleven
varieties of White Burley grown under as near uniform:conditions
as were obtainable, the maximum estimated.yield for a variety was
®137 pounds per acre. The minimum-estimated yleld was 1479
pounds per acre, giving a difference of 658 pounds per acre. It is
important that one should not lose sight of the improvement of
the qualty in his attempt to increase the vield, since they are both
obtainable. These extreme variations both as to quality and yield
impress us with the importance of improving the better varieties
and eliminating - the poorer ones until we approach a uniform
type, J,‘_"i\'l'n‘u' an article which is of greatest demand.

621169
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PLATE I
Tobacco Seed Separator, for Grading Seed.




(a) (b) (c)
PLATE II
(@) Anthers before dehiscense.
(b} Pistol showing stigma, the enlargement at
(¢) Anthers after dehiscence.

the apex.



(a) (b) (c)
PLATE III.
The flower (@) has the anthers cut out leaving the pistil in position, exposed. The one indicated by (¢). has the pistil cut
out leaving the anthers in position, exposed. The center figure (6) is a seed head ready for bagging.



PLATE IV.

Plant of Stand-up Burley, Showing Method of Saving Seed under Bag to
Prevent Crossing.




PLATE V.
Field of Stand-up Burley Showing Seed Heads under Bag.



PLATE VI.
A Field of Typical White Burley.




PLATE VII A
A Field of Typical One-Sucker.




PLATE VII B.
Plant of One-Sucker, Showing Long Narrow Leaves.
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PLATE VIII
Badly Crimped Leaves. They Render a Plant Undesirable.
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(a) PLATE IX. (b)
Two Leaves from Plants of Stand-up Burley. (@) is a Well Shaped Leaf. (6) is Badly Affected with
: Mosaic or French.
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(a) (b)
PLATE X

Leaves from two hybrids. (@) is a cross between stand-up Burley and Sumatra. (8) is a cross between Stand-up.
L i : Burley and Connecticut-Havana.
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A Good Frame for Hauling Green Lobacco.
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PLATE XIL

A Poor Method of Hauling Tobacco, which is Practiced in Some Communities.

-




PLATE XIIIL
A Typical Old Log Bain, still in use in some of the Rural Districts.
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PEAVE XV,
A Tobacco Barn with Good System of Ventilation
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BULLETIN No. 130

I. THE FOOD OF THE CROW BLA_C}(B!RD.
Oy s :

H. Garman, Entomologist and Botanist.

Fig.l.— The Crow Blackbird or Purple Grackle ( Quiscalus quiscula).

From Division of Biological Survey, U. S. Dep. Agr.

\

While not more common than several other birds in
Kentucky, the Crow Blackbird from its habit of assembling
in large flocks is one of the most conspicuous and generally
known of the birds occurring in the State. It spends

much of the time from March or late February, when it
19
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appears here, until November, when commonly it retires
a little farther south, in flocks which forage in the fields and
gather each night with others, forming immense assemblages,
to roost in evergreens about farm houses or at the edges of
cities. The period during which this flocking habit is sus-
pended comes in May and June. During the latter month, the
birds become so shy that it is difficult to get specimens,
though at most other times they may be secured in large
quantities. It has come to be a custom for ,gunners about
Lexington to lie in wait for the birds as they approach their
roosts in the evening and shoot them for food. Thousands
are thus disposed of, yet the birds. persist in gathering year
after year at the same places, and thus seem destined to final
destruction. : s

One of the largest gatherings in the suburbs of Lexing-
ton is in a clump of evergreens on the premises of Judge
James Mulligan. From this roost each morning during the
flocking period go out thousands of birds, and as regularly
each evening they return and after making for a time a
tremendous clatter settle down among the evergreens. Most
or all of the birds roosting here fly southward to forage dur-
ing the day. In going to and from the roost, many pass
over the Station building, and their constant movement to
and fro has for several years impressed me with the impor-
tant part they play in the agriculture of the surrounding
country. If, as I have been led to suppose, they are largely
graminivorous and feed upon crops in the fields, they may
be a very great burden to the farmers of this and adjoining
counties. If, on the contrary, they are in any degree in-
sectivorous and their vegetable food is waste grain and seeds,
they must from their great numbers and long sojourn with
us each year be effective agents for the suppression of insect
pests.

Our game law enacted in 1902 forbids the killing of all
“‘song birds’’ except when engaged in destroying crops, but
permits at all times the shooting of English sparrows, crows,
Crow Blackbirds, and some others, the assumption being




S TR AR ) ]

S’ V4 I

B R T Py

1

‘
y

The Food .of the Crow Blackbird. 21

that these birds are in the main destructive and not worthy
of preservation. - I have had no doubt about the evil character
of the English sparrow. Its perniciousness in fouling the
roofs and gutters of buildings from which rain water is col-
lected, by which it becomes a serious menace to health,
would warrantits destruction if it were otherwise beneficial.
But here in Bluegrass Kentucky it is, besides, exceedingly
destructive to ripening wheat, continuing its attacks on this
grain after it isin the shock with a pertinacity that even con-
stant watching with a shotgun in hand does not daunt. Whole
crops near cities would undoubtedly be completely devoured
by it, if no measures were taken to prevent. About the
crow I have felt more* doubt, but the testimony of good:
farmers and careful observers well known to me.is mostly
against it, and perhaps the law decreeing its destruction is a
just one.

My chief doubt has been about the assumed mischievous-
ness of the Crow Blackbird. I was willing to believe it as
destructive to grain as had been claimed, in sections of the
country with which I was not very familiar; but observation
made here both by myself and by farmers tended to give it
a good character, and it was with the idea of getting a more
reliable foundation for judgment with special reference to
this locality that it was decided in the fall of 1905 to have
examples collected each month for a year and make a study .
of the stomach contents. This was done, beginning in
November, 1905, and ending in October, 1906. I should have
felt some compunctions about having the bird shot even for
such a purpose were it not that it seems very likely to be ex-
terminated in a short time by gunners in Kentucky, if our
law permitting its destruction is not amended.

In considering the food of a bird, it is not enough to
determine merely the relative bulks'of insect and vegetable
food. After this is done the question confronts us as to the
bulk of one constituting an equivalent for a given bulk of the
other. Equal bulks of grain and insect food in stomachs do
not necessarily imply that a bird is neutral in value. The
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grain eaten may be the more valuable of the two, or the re-
verse may be true. Seventy-five, eighty-five, or ninety-five
per cent. of grain food would not show beyond question that
the bird is injurious, and this is so even if all the grain were
taken from crops. In short, everything depends on the
character of both the vegetable and the insect food. If the
grain eaten has no value to the farmer, the bird should be
acquitted of wrong doing at once, even though it eats very
little insect food or none at all. If some portion of the grain
has a value, the questien as to the usefulness orinjuriousness
becomes more difficult, for it is essential before a perfectly
satisfactory conclusion can be reached, to know what propor-
tion of the vegetable food is of value and what ratio this
value bears to the value of the insect food.

These ratios are of such character that they can only
be determined finally, if at all, by the joint work of the
botanist and entomologist, and it is not with any thought of
rendering judgment as to the value of this bird for the whole
country that I am publishing the data given below, but.
rather to reopen the question for Kentucky and claim for the
Crow Blackbird more careful consideration than it has re-
ceived; for I am well satisfied that it has not in this State
received exact justice at our hands, and that its case is at
the least entitled to a rehearing.

The seeds eaten by the Crow Blackbird are generally of
a rather large size. It does not feed at all largely on weed
seeds, and indeed does not eat a great variety of seeds of
any sort. Probably it did so before the period of extensive
orain fields. At present it showsa special fondness for four or
five seeds the rest being eaten only occasionally and seeming-
ly when chanced upon., Corn among grains is the chief
food. It is eaten from spring to fall whenever it can be
found. Yet I never saw a complete grain in a stomach,
every one having been broken into bits either by the stout
beak of the bird or by some other agency before it was eaten.
Wheat is next to corn as an element of the food, and here
again the grain is always broken, as is rye, which is some-




U4 L] S e

[ AL o e d € B e r R A |

ct @

Tho Food o fie Cromw Blackh ol 93

times found‘,~in stomachs. Other smaller seeds are often
devoured whole, and are then easily determined. Among
these hemp and sorghum seed are frequent. The only weed

. which appears'to be more than an accidental element is

pigeon grass -(C’hwtochloq‘ glauca) which was several times
found among the food. There is nothing in the food as seen
in the stomach to demonstrate that any of it was taken from
growing crops or from shocks of grain, and from observation
of the birds while feeding; I am sure that much of it was
picked up in the fields and by roadsides, for the bird is so far
as its grain diet is concerned a gleaner rather than a mar-
auder. Ll

Any one familiar with insects would know at once from
examining the contents of stomachs of this blackbird that it
fed chiefly or wholly while on the ground. The remains of
sod-infesting insects are frequent among the food. But un-
fortunately the insects eaten”are broken up into fragments
so small that it is generally very difficult to do more than
determine the orders or families to which they belong. This
makes a satisfactory estimate of the value of the insect food
more difficult than it is with many- other birds. But by frag-
ments of femora, elytra, and other hard parts of the body
it is possible to get-a good general notion of the insects eaten,
and thus obtain an idea of the benefit done by the birds, so
far as this element of the food will show it.

The percentages giver below are in each case the result
of examination of the stomachcontents with a magnifier or
compound microscope. The nature of the vegetable food
was. determined generally by the starch grains, since these
afforded a more reliable means of determination than small
fragments, often partially digested, of the seed itself. The
determinations of insect species might have been made much
more frequently if I had felt that I could devote the time
necessary to determine them by means of thé small frag-
ments which often afforded the only means of deciding. I
have therefore determined species chiefly when the frag-
ments were of such size that it could be doné without an un-
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reasonable sacrifice of time; and while this has. reduced the
number of species determinations, it leaves no doubt about
those given as a foundation for judgment on the 1mportance
of the bird as an insect eater.

FOOD OF QUISCALUS QUISCULA.

April, 1906.
No. of Bird. Per Cent. of Veg- Per Cent. of Insect Date Collected.

etable Food. Food.
8 99 1 X April 2
9 75 : 25 TR
10 5 (ST , e
11 33 , O Ty
12 5 25 ; ety
13 90 10 ‘ Brrtdg
14 =95 : 26 2. St
15 tracei; 100 : A
16 (0 : 2O Feti sl i
17 2195 : 5 Bl

TS 69.2 30.8
18 15 85 - “April 26
19 85 - 15 ST
20 o 100 (e
21 5 95 el
22 70 30 - LS
23 35 lghsisess e
24 96 4 stes

A i ze 43.71 56.29

Averages for
1I!Lc month: 5870 —11.30
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May, 1906.
No. of Bipd. Per" Cent. of Veg- Per Cent. of Insect Date Collected.
: ! etable Food. -Food.
25 : 40 5 60 May 2
26 '. - 2 A 100 ; (3 [
Dk 50 _ B
28 5t 8 Bl
29 S b 95 S
30 10 90 - S
31 90 10 Lt
“the month: 30 70
‘dune, 1906.

S
'

No birds were secured in_ June. They became very
scarce and shy, perhaps because moulting. But an average
of the food for May- and July may- be supposed to approx-
imate that for June and is given below.

N )

Per Cent. of Vegetable Food. Per Cent. of Insect Food.
Averages f y
t‘htcr’:l)i\(;ntl?:rf 8384 66 16
July, 1906.
No. of Bird. Per Cent. of Vé’g— Per Cent. oflvnsect Date Collected.
etable Food. 3 .Food.

32 50 50 July 7
33 97 S A
34 40 ° e S
Shu 75 5 9B L
36 4 96 S

37 520 1o s

Alasir 48,50 ol
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July, 1906—Continued.

No. of Bird. Per Cent. of Veg- Per Cent. of Insect Date Collected.

etable Food. Food. ,

38 S 100 - - July 24
39 10 90 st
40 1 - 99 £ €8
41 | g 4ot
42 50 % B0 Y {gpes
43 80 20 - e

Averages ot 93 65~ 76,34

monlr 86,080 2 sl @ 63,07

August, 1906

-

No. of Bird. Per Cent. of Veg- Per Cent. of Insect Date Collected.

etable Food. . Food. :
44 99 ik August 24-2
45 95 5 “«, 6¢ f¢
46 97 3 & g e
47 97 3 et
48 97 3. o el
49 97 3 Ll
gy 3

September, 1906.

No. of Bird. Per Cent. of Veg- Per Cent. of Insect Date Collected.

etable Food. Food. ;
50 Of Seae s s 5 Sept. 17
51 j 98 2 %3 (A3
52 : 98 g 2 (43 ‘6

Averages for ¢ i
the month: 97 3
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,‘ : .October, 1906. V

No. of Bird. Per Cent. of Veg- Per Cent. of Insect Date Collected.

e etable Food. Food.
3 98.5 : 1.5 October 4
3 54 30 : 20 £670 FISK
55 2 50 ’ - 50 : I3 3
56 " 5 95 (47 (43
57 40 60 e
58 - 98 - e 2 LR £
(CeE i erion s 38.09 e
59 80 N 20 October 24
60 : 60 g 40 7 11 1
61 i g enb o) TS
6205 85 : shegicilh St
63 e -98 : 2 P
64 - e 97 : ; 3 13 6
65 b ¥ 99 -‘ ! ; ; 1 (X3 ‘¢
66 209 ~ - 1 RS
9 67 ; 75 : 25 e
fvetages o gp\ 5 1745
Averassslor ot o TR R ORI

November, 1905.
No. of Bird. Per Cent. of Veg- Per Cent. of Insect Date Collected.

etable Food. FOOdj_
1 99.5 00.5 November 2
2 100 trace 5 B
3 T00: 5mi 5 trace . 4 5
4 99.5 : 00.5 % !
5 9B s vl L 000 the il
6 100 = trace C i
Aycmcesto 99,75 0025,
“ For the Whole Period Represenjced- {q Months).
Per Cent. of Vegetable Food. " ' Per Cent. of Insect Food.
63.08 e

Including June as averaged from May and J uly the per-
centages are: Vegetable Food, 59.45; Insect Food, 40.55.

1
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It will be noticed from an examination of the percent-
ages given above that there are some rather abrupt changes
in the character of the food within short periods, and that it
becomes almost completely vegetable during August. These
changes seem in some measure influenced by the weather as
well as by changing conditions 0f food supply. Thus in June
and July the weather was very near to the average for these
months in both temperature and rainfall. In August both
temperature and rainfall were-above the average, twenty-
three days being cloudy, w1th thunder showers on 14 days,
In September these exceptional weather conditions became
‘even more pronounced, the-mean temperature being two
degrees above the average and the rainfall 2.49 inches above.
Twenty-two days of this mouth were. cloudy or partly S0,
while there were thundel storms on 14 days.

Insects suffer from excessive moisture which encourages
their fungus parasites. They are, too, less inclined to .stir
abroad in cloudy and wet weather, and it seems probable
that the birds ate mage grain at this-time because it was the:
easier of the two kinds of food to find. In October the rain-
fall for the month fell to 0.74 inch; which is 1.41 inches be-
low the average for the month. The temperature was close
to the average. It-was during the period of clear weather
that the percentage of insect food rose again, while the grain
food declined.

A similar change i$ to be observed in Aprll when cloudy
weather prevailed in the first half of the month and the last-
half was largely clear, the percent. of insect food rising cor-
respondingly from an average of 30.8 for the first 17 days to
56.29 for the remainder of the month.

The rather abrupt change in the insect food in July ap-
peared to be due to the emergence at this time of large num-
bers of the common green June bug (Allorhina nitida). The
blackbirds are very fond of them.

These variations are leveled by averaging the food for
the year, and are chiefly interesting as showing how mis-
takes mlght be made as to-the value of the bird from an ex-
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amination of the food from birds collected only during a
short period. - _ e

If all my birds had been collected during August and
September, the examination of the food would appear to
show the Crow Blackbird not an insect eater of great im-
portance. If the food of birds shot in May or July, was stud-
ied it would appear to show this blackbird decidedly in-
sectivorous and useful. 4

The Average for the Whole Period.

The averages 63.08 per cent. of vegetable food and 36.92
per cent. of insect food may prove nearly right for this local-
ity even when more material is studied, but there should,
reasoning from what is known of average conditions here,
be no decline in the insect food between May and July. - June
is of all the months the one of greatest activity and abun-
dance of insects, and in the absence of material to study, it
has seemed to me fair to consider it a period during which
the proportion of insect food remained high. By doing this
we get for the whole eight months 59.45 per cent. vegetable
food and 40.55 per cent.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>