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- ANNOUNCEMENT.

cUT AGRICULTURAL EXPERIMENT STATION
“in accordance with an Act of the General
ed March 21, 1877, “for the purpose of
re by scientific investigation and experi-

"e acts it is made the business of this
ands of commercial fertilizers sold
camine commercial cattle feeds and
ﬁiﬂd or drink on sale in Connecticut,
o1 ans Prov1s:on is also made

ribed, and to the expert work
ssioner’s office, the station
, cattle-foods, seeds, milk, and
and products, identifies grasses,

for the use and advantage of the citizens of

does not make sanitary analyses of water, as
has been undertaken by the State Board of Health.
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The station makes analyses of fertilizers, feeds and other

products, tests seeds, etc., for the citizens of Connecticut, with-
out charge, provided—

1. That the results are of use to the pubhc and are free

to publish.

2. That the samples are taken from stock now in the market,
and in accordance with the station “Instructions for Sampling.”

3. That the samples_ are fully described and retail prices
given on the station “Forms of Description.”

4. That it is physically possible for the station to do the:
work in a reasonable time.

Results of analysis or investigation that are of general interest
are published in bulletins, of which copies are sent to each Post
Office in this state, and to every citizen of the state who applies
for them. These results are summed up in the annual reports
made to the Governor.

It is the wish of the Board of Control to make the station as
widely useful as its resources will admit. Every Connecticut
citizen who is concerned in agriculture, whether farmer, manu-
facturer, or dealer, has the right to apply to the station for any
assistance that comes within its province to render, and the
station will respond to all applications as far as lies in 1ts
power.

Instructions and Forms for taking samples sent on applica-
tion. 2 !

Parcels by express should be prepaid and marked with the
name of the sender. Communications should be directed to the

AGRICULTURAL EXPERIMENT STATION,
New Haven, Conn.

The station grounds, laboratories and office are at 123 Hunt-
ington street, between Whitney avenue and Prospect street, 154
miles north of City Hall. - Huntington street may be reached
by Whitney avenue electric cars, which pass the railway station
every twelve minutes.

The station has Telephone connection and may be spoken
from all parts of the State at all hours between 7.30 A. M. and
0.30 P. M.

VISITORS ARE ALWAYS WELCOME.

Hr,lg agent, Mr. Churchill,
in all parts of the state,
and sixty-two samples of
sented all but one of the
le this year in Connecticut,
rs and manurial waste
ht analyses have been made
verman and Bailey, with the
etailed account of the results
for publication by the director,
s, which is now in the printers’
eport of the Station Staff.
ed by the report on food products,
ave been purchased in fifteen towns
te, and two hundred and nineteen of
ned. Thirty samples have also been
‘ of purchasers, or of health boards.
» oner there have been examined four
-four samples of vinegar, four hundred and
ses and five of butter. The total number of
food products has been about eleven hundred

The results of this work are now being
ublication.
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During the last month the sampling agent has visited forty-
nine towns and villages and has gathered two hundred and
ninety samples of commercial feeds, which are now being
analyzed. The results of these analyses will be published in
bulletin form at the earliest possible moment.

Mr. Winton has done all the micrescopic work involved in
the examinations above referred to, and the chemical work has
been done by him, with the help of Messrs. Ogden, Silverman
and Bailey.

Under the statute concerning the testing of Babcock apparatus,
the station has examined for dairymen and others, and marked
as accurate or bad, two hundred and ninety pieces of glass
apparatus—pipettes and milk and cream test bottles.

One hundred and forty-four samples of field and garden seeds
have been tested as to their vitality, in the interest of seed
growers and purchasers, by Mr. Churchill.

Dr. Oshorne, with the assistance of Mr. Harris, has continued
his investigations on the vegetable proteins.

The entomologist of the station, Dr. Britton, who is also
state entomologist, has officially inspected forty-seven nurseries
and made twenty-six examinations of orchards, gardens, etc.
In two cases he has served notices on fruit growers, ordering
the spraying or destruction of trees which were, in his opinion,
a menace to the surrounding orchards of other owners.

Experiments on the best means of destroying the San José
scale-insect have been made in four localities, and under the
supervision of the entomologist and his assistant, 115,000 trees
have been sprayed by their owners.

A beginning has been made of observations regarding the
mosquito in this state, with a view to lessening this nuisance.

Important additions have been made to the entomological
collections and exhibit sets of various injurious species. These,
with the common insecticides, have been shown at the annual
meeting of the State Board of Agriculture, at Norwich,. in
December ; the annual meeting of the Connecticut Pomological
Society, at Hartford, in February, and at the fruit exhibit of
the Pomological Society at Berlin, in September.

One hundred and eighty-eight specimens of insects have been
sent to the station by farmers and others, for identification.

These were determined, when possible, and information regard-
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bits and life history and the best ways of extermina-
has been mailed to the sender in all cases.
hundred and twenty-eight letters have been written on
this department, and entomological addresses and
ctures given at fifteen agricultural meetings.
ton, the station botanist, has made a careful botanical
the state, to determine what are the fungous diseases
bs and what damage they do, and to secure specimens
em, for future reference or study. To the four hun-
specimens of economic fungi from Connecticut
llected by others, Dr. Clinton has added more than
nd, and the fungi in the station’s collection now
1 er 10,600. Two common diseases, the potato blight
: lon blight, have been studied, both in the laboratory
eld, and a number of spraying experiments have
on each. / S
ted by the State Botanical Society to study and
of the state, Dr. Clinton has also collected many
ctly of economic importance. Thus, to the
f smuts previously known in the state, Dr. Clinton
hundred and thirteen. He is also engaged on the
| extended monograph on the group Ustilaginez,

also attended most of the field meetings and
Pomological Society, has made numerous
tters in his line of work and has also made
the appearance of the most important fungous

. Mr. Mulford, has made a considerable number
ntal plantations on the station forest tract, in Wind-

y-nine hundred cuttings and planting sixty-seven
dling trees. He has purchased a site of about eight
es for a state forest, at a cost of about thirteen
ollars. He has also made a field study and furnished
the Middletown Board of Water Commissioners, for
oodland on their watershed, and has given help to
ers of woodland, whenever it was requested.
d ?Xpos_riment on tobacco this year has chiefly con-
selection of seed from plants which bore leaves of
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the most desirable size and shape, and on which the flowers were
protected from any chance of cross-fertilization.
The field experiment on the fertilization of peach orchards
has been continued, this being the seventh year of its progress.
At the January session, 1903y the General Assembly passed

~an*Act which provided for the printing of 12,000 copies of the

report of this station, a number which, at present, makes it
possible to supply those on our mailing list and to reserve a
few hundred to meet occasional requests.

The twenty-sixth report of this Station, a volume of 492
pages, containing 15 full page plates and 78 other illustrations,
has been issued and distributed in an edition of 12,000 copies.

The following bulletins have been issued during the year, the
earlier ones in editions of 10,500, the later ones in editions of
12,000 copies: Bulletin 141, January, 1903, 60 pages, Com-
mercial Feeding Stuffs in the Connecticut Market; Bulletin
142, January, 1903, A Spray Calendar ; Bulletin 143, May, 1903,
10 pages and 2 plates, Two Common Scale-Insects of the
Orchard; Bulletin 144, October, 1903, 26 pages, 3 plates,
Fighting the San José Scale-Insect in 1903.

More than 4,800 letters and manuscript reports of fertilizer
and other analyses have been written on station business within
the year. ]

Some twenty-five addresses have been made by members of
the staff at agricultural gatherings, often illustrated with stere-
opticon views and exhibits of various kinds, and three formal
exhibits of insect and fungous pests, and the methods of com-
bating both have been made, in connection with the annual
meeting of the Board of Agriculture, and of the Pomological
Society and at the Pomological Society’s exhibit at Berlin.

The Board of Control has held four meetings during the
year—on December 2, 1902, and January 20, April 18 and June
9, 1903.

All of which is respectfully submitted.

(Signed) WiLLiam H. BREWER, Secretary.
New HaveN, October 31, 1903.
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Chemicals and Laboratory Supplies................ 1,011.54

Agricultural and Horticultural Supplies............ 134.06 ;

Miscellaneous Suppliesiofoiu o il smns s caiianils 103.87 b

FCLEIAZOTS a0 o (s s bio bl o afare s mlall 3 fPbiAss 48 e g 114.19 :

Feeding Stuffs il wetat il i nrteiis Jhan AR U 0 104.03 RCIAL F ERTILIZERS.
Library and Periodicals. ................ R S, 1,084.24

Tdols and Machinery....... . w.c..us, ey 79.30
Furniture and Fixtures............... AR 173.47 MANUFACT URERS AND DEALERS
Scientific Apparatus .............. ES L R 305.97
Traveling by the Board... . ...0 . cooeioiinns 88.44 Stattttw of Connecticut, sections 4581 to 4590,
Traveling by the Staff......... Rbphsat s Tl 364.58 ﬂm following requirements regarding all com-
Tobacco EXpEriment ... ..ooveerrriinsssee 377.60 rs “megt stable manure, and the products of
Fertilizer Sa.mphng ............................... 175.87 s of less value than ten dollars per ton”
Food Sampling, ... iillcoiu ool vassid o itlimnaine g s 268.78 : le £ L K 1
Insect Pest Appropriation to State Entomologist... 2,114.76 ) Or affixing to every pac age_. Rt
Contingetit; b o s BRI b it 8 180.56 y give the number of pounds in the
Lockwood Expenses and Forestry.........cc... .. 1,040.56 zer, name and address of manufac-
B0 Tk e e PSR G S D SRR A 236.65 and a statement of composition,
REDBITE & bicts i dmmald o aeiscuns . 5ia biatoislesttor s s B s BTt cs 2l E240
$33,017.32
Analysis Fees on hand Sept. 30, 1903.........- 145.62 payment to the Station direc-
Insect Pest Funds on hand Sept. 30, 1903. ... . .. 835.24 an analysis fee on every
' $34,043.18

>, residence, address and
1ls, with the names and

@" : ] peirters.

id wﬂl usually be ten, twenty or
te, two, or all three of the ingre-

¢ acid and potash—are contained or
ilizer.

; rrcgi;tzlpesmon referred to in the statute must
8 requirements, which are approved by
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A statement of the perecentages of Nitrogen, Phosphoric Acid (P:Os)
and Potash (K:0), and of their several states or forms, will suffice in
most cases. Other ingredients may be named if desired.

In all cases the percentage of nitrogen must be stated. Ammonia may
also be given when actually presenf ‘in ammonia salts, and ‘“ammonia
equivalent of nitrogen” may likewise be stated.

The percentages of soluble and- reverted phosphoric acid may be given
separately or together, and the term “available” may be used in addi-
tion to, but not instead of, sdluble and reverted. »

The percentage of insoluble phosphoric acid may be stated or omitted.

In case of bone, fish, tankage, dried meat, dried blood, etc., the state-
ment of chemical composition may take account of the two ‘ingredients,
Nitrogen and Phosphoric Acid.

For, potash salts the percentage of Potash (potassium oxide) should
‘always be given: that of sulphate of potash or muriate of potash may .
also be stated.

OBSERVANCE OF THE FERTILIZER LAW.
During 1903 thirty-four individuals or firms have entered
for sale in this state two hundred and thirty-seven brands of
~ fertilizers, viz.:

Special manures for particular crops ......oveviiain.n 107 v
Other nitrogenous superphosphates .........ccovveeeans 8o
Bone manures and “bone and potash” ................ 28
Fish, tankage, castor pomace and chemicals............ 22
e % He e e S S S S AR R S e B 237 ‘

Here follows a list of manufacturers who have paid analysis
fees as required by the fertilizer law and the names or brands
of the fertilizers for which fees have been thus paid for the year
ending May 1st, 1904 :

Firm.

American Agricultural Chemical Co.,
The, 26 Broadway, N. Y. City.

Brand of Fertilizer.
Bradley’s Complete Manure for Potatoes
and Vegetables,
Bradley’s Superphosphate,
b Potato Manure,
Potato Fertilizer,
Corn Phosphate,
Farmers’ New Method Fer-
tilizer,
Eclipse Phosphate,
Complete Manure for Top
Dressing Grass and Grain,
Niagara Phosphate,
Church’s Fish and Potash,
Crocker’s Potato, Hop and Tobacco
Phosphate,
Ammoniated Corn Phosphate,
New Rival Fertilizer,

“«
€«

“
“

Shit L
JANCE OF THE FERTILIZER LAW.

Brand of Fertilizer.
Farm Favorite,
Potato Manure,
Dissolved Bone and Potash,
T Tobacco Grower,
g “ Blood, Bone and Potash,
’ General Fertilizer,
East India Complete Potato Manure,
y A. A. Ammoniated Super-
phosphate, {
Ty 461 Great Eastern Northern Corn Special,
Lol % Vegetable, Vine and To-
AR IS bacco,
' General Fertilizer,
Grass and Oats Fertilizer,
Garden Special,
Union Gardeners’
Manure,
~ Animal Corn Fertilizer,
- Potato Manure,
“Universal Fertilizer,
 Wheat, Oats and Clover Fer-
tilizer,
Market Garden Manure,
Phosphate,
~ Potato Manure,
‘Potato Phosphate,
orn Manure,

Darl‘x‘ng s

S0 Packers’ Complete

-lsotato Special,
rphosphate,
Vine Fertilizer,
(o

Tigh Grade Special,
Americus Ammoni-
~ ated Bone Super-
phosphate,
Potato Phosphate,
Americus  Potato
Manure,
: ) A%%ricu}sl Corn
; osphate,
The A. A. C. Co’s H. G. Tobacco Ma-
: o nure,
/ Complete
anure,
Southport XX Spe-

cial,

Complete Manure with 10% Potash,
Grass and Lawn Top Dressing,
Castor Pomace,

Tobacco Starter and Grower,

D}'y Ground Fish,

Fine Ground Bone,

Nitrate of Soda,

Muriate of Potash.

3

Tobacco

“ <«

S S g it - el S Sty Sl
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Firm.
American Farmers’ Fertilizer Co.,
137 Front St., N. Y. City.

133-

Armour Fertilizer Works, The, Balti-
more, M

Berkshire Fertilizer Co., Bridgeport,

Conn.

Boardman, F. E., Route 1, Middletown,
Conn.

Bohl, Valentine, Waterbury, Conn.

Bowker Fertilizer Co., 68 Broad St.,
N Y. City.

Coe, E. Frank, Co.,,

133-137 Front St.,
N City

" High Grade Potato,

we AL b u i 1 w.;_-<-,r.

Brand of Fertilizer. irom

American Farmers’ Marl;et Garden Spe. 340137 Front St,
cial, :
5 “  Complete Potato, ontinue
€« €«
Corn King,

Ammoniated Bone,
Grain Grower.
Grain Grower,

Bone, Blood and Potash, lley Orchard Co., The,

All Soluble,
Ammoniated Bone with Potash,
" Bone Meal.

Berkshire Complete Fertilizer,
% Potato and Vegetable Phos-
phate, X

 Ammoniated Bone Phosphate,

Fine Ground Bone.

, Peter, 17 Burling

ord Springs, Conn.
erby, Conn.
ford, Conn.

3
“

Boardman’s Complete Fertilizer for Pota-
toes and General Crops.

Self-Recommending Fertilizer.

Stockbrldge Special Corn Manure,

Potato and Vegetable Ma-
nure,

Grass Top Dressing,

Potato and Vegetable Fertilizer,

Potato and Vegetable Phosphate,

Hill and Drill Phosphate,

Farm and Garden Phosphate, or Am-
moniated Bone,

Fisherman’s Brand Fish and Potash,

Tobacco Starter,

Tobacco Ash Elements,

Complete Alkaline Tobacco Grower,

Sure Crop Phosphate,

Market Garden Fertilizer,

Corn Phosphate,

Early Potato Manure,

Fine Ground Dry Fish,

Fairfield Onion Fertilizer,

25% Ash Compound,

Nitrate of Soda,

Muriate of Potash,

Fresh Ground Bone,

Canada Hard Wood Ashes,

Acid Phosphate,

Square Brand Bone and Potash,

Castor Pomace,

Gloucester Fish and Potash,

Middlesex Special.

“

see Swift’s Lowell
o8 Water St., N. Y.

Wolcott, Conn.
ons, Station A, Win-
_v‘ﬁo., The, 143 Liberty

i Frank Coe’s Ground Bone,
. G. Ammoniated Bone

Superphosphate,
s Fish and Potash (FP),
% Gold Brand Excelsior
Guano,

OBSERVANCE OF THE FERTILIZER LAW. 5

Brand of Fertilizer.

E. Frank Coe’s Red Brand Excelsior
Guano,
G Long Islander Market
Garden Special,

G Columbian Corn,
s Columbian Potato,
¢ ‘Special Potato Manure.

C. V. O. Co’s Complete High Grade
Fertilizer. :

Pure Bone-Dust.

Ground Bone.

Ground Bone.

Shoemaker’s Swift Sure Superphosphate
for General
Use,

Bone Meal,

Superphosphate
for Potatoes.

€« Y “«©

Bone Meal.

James’ Bone Phosphate,
o Ground Bone.

Canada Hard Wood Ashes.
Bone, Fish and Potash.

Ltsters Potato Manure,
Pure Raw Bone Meal,
i Special 10% Potato,
Success Fertilizer,
f Standard Superphosphate of
Lime,
Special Corn and Potato,
5 Animal Bone and Potash.

“Cecrops” or Dragon’s Tooth,
Cereal Brand of Cecrops Fertilizer.

Mad River Strictly Pure Ground Bone.

Manchester’s Formula.

Potato Manure,

Tobacco Starter, Improved,

Tobacco Manure, Wrapper Brand,

Fruit and Vine Manure,

Economical Potato Manure,

Vegetable Manure, or Complete Manure
for Light Soils,
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6 CONNECTICUT EXPERIMENT STATION REPORT, 1903. ANCE OF THE FERTILIZER LAW. 7

Firm. Brand of Fertilizer. Brand of Fertilizer. iy
Mapes F. & P. G. Co., The, 143 Liberty | Average Soil Complete Manure, Essex Market Garden and Potato Ma-
St., N. Y. City—Continued. Corn Manure, nure,

“ A1 Superphosphate, ;

«  Complete Manure for Corn, Grain
and Grass, ’

“ Complete Manure for Potatoes,
Roots and Vegetables,

“ Tobacco Starter,

“  Special Tobacco Manure,

“ QOdorless Lawn Dressing,

“  Dry Ground Fish,

“  TFine Bone Meal.

Sanderson’s Formula A,
5 Formula B for Tobacco,

Top Dresser, Improved, Half Strength,
Complete Manure (“A”-Brand),
Dissolved Bone,

Cereal Brand,

Seeding Down Manure,

Tobacco Ash Constituents,

Improved Top Dresser, Full Strength.

Nassau Fertilizer Co., 5 Beaver St, N. Y." | Gladiator Truck and Potato,
City. s Nassau Practical.’

National Fertilizer Co., Bridgeport, Chitt?‘nden’s Market Garden Manure,

Conn. Complete, «

“ Botato Phosphate, « lgggtc? Ll‘\ld)g;%llg,sphate’
¥ Ammoniated Bone, i e Blood, Bone and Meat,
- Fine Ground Bone, ; W LATEL Fine Ground Bone,
4 Universal Phosphate, i Special with 10% Potash,
& Fish and Potash, i Plain Superphosphate,
S H. G. Special Tobacco Ma- uce Bros.” Bone, Fish and Potash,
f nure, Nitrate of Soda,

Complete Tobacco Fertilizer. e of Potash,

Ohio Farmers. Fertilizer Co., The, Co- | General Crop Fish Guano, Sulphate of Potash.

lumbus, Ohio. Ammoniated Bone and Potash,
Potato and Tobacco Special.
Olds & Whipple, Hartford, Conn. Complete Tobacco Fertilizer, )

Vegetable Potash,
Special Phosphate,
Potato Fertilizer.

Rogers & Hubbard Co., The, Middle- Hubbard’s Fertilizer for Oats and Top
town, Conn. Dressing,

’02 Top-Dress Phosphate, iy

Grass and Grain Fertilizer, 3 5

& Soluble Corn Manure, _ solved Bone and Pot-

go{ug{e %otgato Mﬁlure,
oluble Tobacco Manure, RS - :

i All Soils and All Crops Phos- ' e Market Garden Manure,
phate, G g

. i Corn Phosphate,

= Potato Phosphate,

Raw Knuckle Bone Flour,

Strictly Pure Fine Bone.

Rogers Mifg. Co., The, Rock Fall, Conn. | All Round Fertilizer,

Complete Potato and Vegetable,
Complete Corn and Onion,

- Fish and Potash,

Soluble Tobacco and Potato,

Qat and Top Dressing,

Grass and Grain for Seeding Down,
Soluble Tobacco Fertilizer,

Pure Ground Bone.

Potato, Onion and Tobacco
~ Manure,
Potato Manure,
Complete Bone Superphos-
- phate,
Special Superphosphate,
High Grade Fish and Potash,
Fish and Potash,
Grass Fertilizer,
Dry Ground Fish,
Pure Ground Bone,
Nitrate of Soda,
Acid Phosphate,
Muriate of Potash.
Russia Cement Co., Gloucester, Mass. Essex XXX Fish and Potash,
! “  Corn Fertilizer,

Home Mixed Fertilizer.
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DUTIES OF THE STATION.

The Station is authorized to take samples from any lot of
fertilizer in the possession of any geailer and is required to make
and publish yearly one or more analyses of each fertilizer.

These analyses are chiefly useful as a guide in making pur-
chases for the following year. Most of them are of brands
which are offered year after'year in Connecticut and the analyses
serve to show whether these brands are maintaining their orig-
inal quality.

The year’s supply of fertilizers is for the most part shipped
into the state just before planting time, much of it after river
navigation is opened. Our agent finds that many brands are not
in market till the middle of April. Obviously these trade con-
ditions make it absolutely impossible for the Station to sample
and analyze the two hundred and thirty brands of fertilizers sold
in Connecticut and tabulate and publish the results in time to
show the composition of all of them before they are bought and
applied.

But when new brands are offered, or firms which have not

previously done business here enter new brands of fertilizers,

the Station endeavors to analyze such brands at once and to
distribute the report of the results as quickly and widely as
possible. Farmers can aid greatly by calling the attention of
the Station promptly to new kinds of fertilizers or of cattle foods
which are offered.

SAMPLING AND COLLECTION OF FERTILIZERS.

During March, April and May, Mr. V. L. Churchill, the sam-
pling agent of this Station, visited eighty-two towns and villages
in Connecticut to draw samples of commercial fertilizers for
analysis. These places were distributed as follows:

Ltteh el d s R e oy oy s bieie 5
BB 0 70 7G0T T e el S R A R S L 23
Toland €O nnEaEMSRE e Lol s L e 6
W L T e e e st s 10
New sl o doammabalese i oS o e 9
Middlesea @ oumaE e ik 6

New Haven County
Fairfield County

places five hundred and sixty-two samples were
resenting all but one of the brands which have been
sale in this state.

ing agent could not find Lister’s Potato Manure on
no sample was deposited by the manufacturer at the
It was, therefore, impossible to make an analysis of
ywvided by the fertilizer law. -
exception an analysis has been made of every brand
which has been entered at the Station for sale in

samples of a single brand are drawn in different
the analysis is usually performed, not on any
at on a mixture made of equal weights of all
ples. Thus, it is believed, the average com-
s more fairly represented than by the

ed in every case to open at least
for sampling, and, if the number
portion from every tenth one,
hdraws a section or core
or barrel.

e samples taken—

n last season.

improperly stored, as in

exposed to the weather,

ation of farmers, farmers’ clubs
ﬁ to new brands of fertilizers,

goods offered for sale. All sam-
ct accordance with the Station’s
d must also be properly certified,

year 489 samples of commercial fertilizers and
e-product have been analyzed. A classified list

S’Wml t.)n.page 17 and the results of their examination
in detail in the following pages.
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Samples are analyzed as promptly as possible in the order
* in which they are received. As soon as an analysis is com-
pleted, a copy of it is sent to the party who furnished the sample,
and also to the manufacturer, in order that there may be oppor-
tunity for correction or protest, before the results are published.
The following “Explanations” are intended to embody the
principles and data upon which. the valuation of fertilizers is
based, a knowledge of whieh is essential to a correct under-
standing of the analyses that are given on subsequent pages:

'S CONCERNING THE ANALYSIS OF
'RS AND THE VALUATION OF
HEIR ACTIVE INGREDIENTS.

Tue ELEMENTS OF FERTILIZERS.

cal ‘elements whose compounds chiefly give value, both
4 cultural, to commercial fertilizers, are Nitrogen,
 Potassium. The other elements found in fertilizers,
n, Magnesium, Iron, Silicon, Sulphur, Chlorine,
Oxygen, which are necessary Or advantageous .
on, are either so abundant in the soil or may
;, that they do not considerably affect either
iced commercial fertilizers.
the whole, the least abundant of their
their most costly ingredient.
ly abundant, making up nearly four-fifths
rs to be directly assimilable by various
d with aid of certain bacteria, by leguminous
eas, beans, lentils, esparsette, lupins, vetches,
y locust, etc.), and by a few non-
e .: the Oleasters (Eleagnus),
 coniferous trees (Podocar-
dence, by the cereals or other

f .animal and vegetable matterse
hydrogen and oxygen. Some
ose of blood, flesh and seeds, are highly
as found in leather and peat, are compara-
egetation, unless these matters are chem-
organic nitrogen may often readily take the
termed potential ammonia,
401'_;1 (N:Os) are results of the chemical
the soil and manure heap, and contain
They occur in commerce—the former
in nitrate of soda; 17 parts of
hate of ammonia, contain 14 parts of
of soda also contain 14 parts of nitro-

lizers in the form of phosphates, usually
luminum, or, in case of “superphosphates,”
of free phosphoric acid.

oric Acid is phosphoric acid (or a phosphate)
er. Itis the charaqtex’{stic ingredient of super-
is;p.rod}:ced by acting on “insoluble” (or “citrate-
ith diluted sulphuric acid. Once well incor-
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porated with the soil, it “reverts” and becomes insoluble, or very slightly
soluble, in water. .

Citrate-soluble Phosphoric Acid signifies the phosphoric acid (of vari-
ous phosphates) that is freely taken up by a hot, strong solution of
neutral ammonium citrate, which solutfon is, therefore, used in analysis
to determine its quantity. The designation citrate-soluble is synonymous
with the less explicit terms, reverfed, reduced, and precipitated, all of
which imply phosphoric acid that was once easily soluble in water, but
from chemical change has become insoluble in that liquid.

Water-soluble and citrate-soluble phosphoric acid are, probably, about
equally valuable as plant food, and of nearly equal commercial value.
In some cases, indeed, the water-soluble gives better results on crops;
in others, the “reverted” is superior. In most instances there is little to
choose between them.

Insoluble Phosphoric Acid implies various phosphates insoluble both
in water and in hot solution of neutral ammonium citrate. The phos-
phoric acid of Canadian “Apatite,” of South Carolina and Florida
“Rock phosphate,” and of similar dense mineral phosphates, as well as
that of “bone ash” and “bone black,” is mostly insoluble in this sense,
and in the majority of cases gives no visible good results when these
substances, in the usual ground state, are applied to crops. They con-
tain, however, a small proportion of citrate-soluble phosphoric acid, and
sometimes, when they are reduced to extremely fine dust (floats) or
-applied in large quantities, especially on “sour soils,” or in conjunction
with abundance of decaying vegetable matter (humus), they operate as
efficient fertilizers.

Awailable Phosphoric Acid is an expression properly employed, in gen-

®cral, to signify phosphoric acid in any form, or phosphates of any kind
that serve to nourish vegetation. In the soil, phosphoric acid and all
phosphates, whatever- their solubilities, as defined in the foregoing par-
agraphs, are more or less freely and extensively available to growing
plants. Great abundance of “insoluble” ‘phosphoric acid may serve
crops equally well with great solubility of a small supply, especially
when the soil and the crop carry with them conditions highly favorable
to the assimilation of plant food.

In commercial fertilizers, “available phosphoric acid” is frequently
understood to be the sum total of the “water-soluble” and the “citrate-
soluble,” with the exclusion. of the “insoluble.”

The “insoluble phosphoric acid” in a commercial fertilizer costing
$20 to $45 per ton has very little or no value to the purchaser, because
the quantity of it which can commonly be put on an acre of land has
no perceptible effect upon the crop and because its presence in the
fertilizer excludes an equal percentage of more needful and much more
valuable ingredients.

In raw bone much of the phosphoric acid (calcium phosphate) is
insoluble, because of the animal matter of the bones which envelopes it;
but when the animal matter decays in the soil, or when it is disinte-

i

s CONCERNING ANALYSIS AND VALUATION. I3
> or steaming, the phosphate mostly remains in an
" In some soils the phosphoric acid of “Basic-Slag” and
an’s Phosphate” is as freely taken up by crops as water-
¢ acid, but in other soils is much less available than the

d in all .th_e Station analyses is reckoned as “anhy-
ic acid” (P:0s), also termed among chemists phosphoric
horic oxide and phosphorus pentoxide.

s in plants, soils and fertilizers in the form of various
de (muriate), sulphate, carbonate, nitrate, silicate,
f is scarcely known except as a chemical curiositys
he substance known in chemistry as potassium oxide
coned as the valuable fertilizing ingredient of
h salts.” In these it should be freely soluble in
ly i the form of carbonate, and cheapest in the
ride). In unleached ashes of wood and
potassium carbonate.

at this Station, consists in
t at freight centers (in raw
gen, phosphoric acid and

ation to their chem-
similar articles, for
rade-value exclu-

e of the above-named
enses of manufacture and sale,
tage incidental to their use.

X ELEMENTS For 1003.*

- costs in market, per pound, of the
rogen, phosphoric acid and potash in
iomnd in New England, New York and
rere as follows:

representatives of the Connecticut, Massa-
de Island stations held in March, ’1903.
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Cents
! per pound.
Nitrogen it nitrates ', (00000 0 C s SRR TS LR Tt SEas 0 i’ 15
intammoniassalesi e i et S Tu R T g TN S 17%
Organic nitrogen, in dry and fine-ground fish, meat and blood, and
in mixed:ferhlizers . Al LACE SINE e LR S
in fine* bone and tankage ...................ll 164
in coarse* bone and tankage ............ e §q e
Phosphoric acid, water-soluble  ........coooiiiiiiiiiiiiiiiiiin, 4%
citrate-solublef ..ot 4
of fine* ground bone, and tankage .............. 4
. of coarse* bone and tankage ...... SN B 3

of cotton-seed meal, castor pomace, and ashes... 4
of mixed fertilizers, if insoluble in ammonium

eitratet. Gl il seatbid i, AT O Shna
Potash as high-grade sulphate in forms free from muriate (or
chilorides)iti il 08 ainrisviag ZP SIS AT d T S IR 5
a8 muniate SR B R e SR L e e 4%

The foregoing are, as nearly as can be estimated, the prices at which,
during the six months preceding March last, the respective ingredients
were retailed for cash, in our large markets, in those raw materials which
are the regular source of supply. The valuations obtained by use of the
above figures will be found to correspond fairly with the average retail
prices, at the large markets, of standard raw materials, such as the fol-
lowing:

Muriate of Potash,
Sulphate of Potash,
Plain Superphosphate,
Dry Ground Fish,
Bone and Tankage,
Ground South Carolina Rock.

Sulphate of Ammonia,
Nitrate of Soda,
Dried Blood,

Azotin,

Ammonite,

VALUATION OF SUPERPHOSPHATES, SPECIAL MANURES AND Mixep FEr-
TILIZERS OF HIGH GRADE.

The Ofganic Nitrogen in these classes of goods is reckoned at the
price of nitrogen in raw materials of the best quality,f 16% cents.

* In this report “fine,” as applied to bone and tankage, signifies smaller
than /s inch; and “coarse,” larger than /e inch.

+ Dissolved from 2 grams of the fertilizer, previously extracted with
pure water, by 100 cc. neutral solution of ammonium citrate, sp. gr.
1.00, in thirty minutes, at 65° C., with agitation once in five minutes.
Commonly called “reverted” or “backgone” Phosphoric Acid.

+ This concession gives a dishonest manufacturer the opportunity to
deffaud the consumer, by “working off” inferior or almost worthless
leather, bat guano, and similar materials which “analyze well,” contain-
ing up to 8 or 9 per cent. of nitrogen, muéh or all of which may be
quite inert; provided this inferiority is not discovered by the chemical
examination. But since honest and capable manufacturers generally
claim to use only “materials of the best quality,” it would be unjust

’ 2
CﬂﬁCERNING ANALYSIS AND VALUATION. 1I5

ic Acid is. reckoned at 2 cents per pound. Potash
5, if sufficient chlorine is present in the fertilizer to
'make muriate. If there is more Potash present than
h thé chlorine, then this excess of Potash is reckoned

valuation of the ingredients in superphosphates and
the retail price of these goods. The difference between
ents the manufacturers’ charge for converting raw
ctured articles and selling them. The charges are
ixing, bagging or barreling, storage and transporta-
agents and dealers, long credits, interest on invest-
finally, profits. :

e manufacturers agree that the average cost of
d cartage ranges from $3 to $4.50 per ton.
price of Ammoniated Superphosphates and
the average valuation was $21.10, and the
f 44 per cent. on the valuation and on the
‘elements in the raw materials.

e average cost was $33-30, the average
ce $0.77 or 41.5 per cent. advance on

we multiply the pounds per
pound. We thus get the
| adding them together we

ple is sifted into the

lying the pounds
ying one-tenth

s.  Summing up the
- with the values of

) ,kﬁor -_brarid of fertilizer is probably worth,
hat it costs. If the selling price is not
;ﬁ!g purchaser may be tolerably sure that the

heir fertilizers contain anything inferi
thing inferior. Farm-
nﬁi—?c: that they are dealing only with honest
o S ué{arg. This can be done at little cost by
trusmty 5 ‘t ubs and Granges may ‘practice, sending
ey laeg nf to visit factories frequently and unex-
e allpth Of raw materials. Honorable manufacturers
ety €Ir raw materials and processes to their cus-
. Such imspection is insisted on as a preliminary to

Codperation m: t )
educed cost, ay thu; insure satisfactory quality of goods,
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price is reasonable. If the selling price is twenty to twenty-five per cent.
higher than the valuation, it may still be a fair price; but in proportion
as the cost per ton exceeds the valuation there is reason to question the
economy of its purchase. p }

2. Comparisons of the valuation and selling prices of a number of
similar fertilizers will generally indicate fairly which is the best for the
money. p

But the valuation is not to be too literally construed, for in some
cases analysis cannot discrigninate,,.positively between the active and the
inert forms of nitrogen, while the mechanical condition of a fertilizer
is an item whose influence cannot always be rightly expressed or appre-
ciated.

For the above first-named purpose of valuation, the trade-values of
the ferfilizing elements which are employed in the computations should
be as exact as possible, and should be frequently corrected to follow the
changes in the market.

For the second-named use of valuation, frequent changes of the trade-
value are disadvantageous, because two fertilizers cannot be compared
as to their relative money-worth when their valuations are deduced from
different data.

Experience leads to the conclusion “that the trade-values adopted at
the beginning of the year should be adhered to as nearly as possible
throughout the year, notice being taken of considerable changes in the
market, in order that due allowance may be made therefor.

For both of the above-named purposes, however, the intelligent pur-
chaser can make a valuation of his own which will be much more reliable
for his individual case than the average figures given in this report,
because it applies specially to the time of his purchase and to the prices
which he can get at that time. Thus he can learn by quotations given
him by a number of dealers, the cheapest rates at which he can buy plant
food, nitrogen, phosphoric acid and potash in raw materials; also the
rates at which he can buy these same things in ready-mixed goods.
With these facts before him he has a basis of valuation, accurate for the
time when he buys, the market in which he buys and the cash or credit
system on which he buys. ‘

AGRICULTURAL VALUE OF FERTILIZERS.

The Agricultural Value of a Fertilizer is measured by the benefits
received from its use, and depends upon its fertilizing effect, or crop-
producing power. As a broad, general rule, it is true that ground bone,
superphosphates, fish scraps, dried blood, potash salts, etc., have a high
agricultural value which is related to their trade-value, and to a degree
determines the latter value. But the rule has many exceptions, and in
particular instances the trade-value cannot always be expected to fix or
even to indicate the agricultural value. Fertilizing effect depends largely
upon soil, crop and weather, and as these vary from place to place and
from year to year, it cannot be foretold or estimated, except by the results
of past experience, and then only in a general and probable manner.

ON OF FERTILIZERS ANALYZED.

ON OF FERTILIZERS ANALYZED.
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DESCRIPTIONS AND ANALYSES OF FERTILIZERS.*

The samples referred to in the following pages were drawn
by the Station agent, unless the contrary is stated.

The analyses were made by the methods adopted by the Asso-
ciation of Official Agricultural Chemists and the results are
always expressed in percentages, or parts per hundred by weight,
of the material examined. -
~ In order to avoid confusion, each sample, as it is received,

is given a consecutive number, by which it is distinguished in
the laboratory. As the numbers had become so large as to be
somewhat unwieldy, the numbering was begun again at unity in

1900.

I. RAW MATERIALS CHIEFLY VALUABLE FOR NITROGEN.
NITRATE OF POTASH.
A single' sample sent by E. E. Burwell, New Haven, had the
following percentage composition.

IO et § LB e SU% s e s Yo e b e 12.88
Botashi i e S s U e 43.20
Ellarine e e e L B e LY
Moisture) o Sanos g S IR T U TG T 3.49

The price quoted was $75.00. Allowing 15%% cents per pound
for the nitrogen of this sample, the actual potash cost 4.1 cents
per pound, making the article, at the price named, a very
economical source of nitrogen and potash.

NITRATE OF SODA OR SODIUM NITRATE.

Nitrate of Soda is mined in Chili and purified there before
shipment. As offered in the Connecticut market it contains
about 15.70 per cent. of nitrogen, equivalent to 95.3 per cent. of
pure sodium nitrate, and is quite uniform in composition.

Eight samples from the Connecticut market have been re-
ceived as follows:

10009. Stock of E. E. Burwell, New Haven.

10008. Stock of Connecticut School for Boys.

9798. Sold by Lowell Fertilizer Co., Boston.
Andrew Ure, Hamden.

* The analyses of fertilizers included in this chapter have been made
by the chemists of the Station, Messrs. Winton, Ogden, Silverman and

Stock of

Bailey, with the help of Mr. Lange. The results have been tabulated

and discussed by the director.

19
- Fertilizer Co., Boston. Stock of

r, Suffield.

stin, Suffield.
c Fertilizer Works, Mystic. Stocks of
T. H. Eldridge, Norwich and Wilcox

» Fertilizer and Chemical Co., New
orrey, Putnam. .
ruff & Sons, Orange.

'E OF SODA.

9963 9928 10536 10535

15.76

9964
" 15.86

95.7 96.6 95.7 96.3
& 15.8 " 15.6 Lo 158

94.7

nts per

9931
20.80

98.0

e 0 S SN

o 16.8

mtwo cents per pound more than in
is of 1o greater value as a fertilizer.
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DRIED BLOOD.

This is blood collected in slaughter houses, and dried by steam
or hot air. It sometimes contains wool or hair in small amount
and occasionally bone. It is therefore not at all uniform in
composition, and for that reason the price varies with the actual
composition. It is usually sold by the “unit of ammonia.” A
“unit” is one per cent., or 20 pqunds of ammonia; but a “unit”
of ammonia is about 165 pounds of mitrogen. Thus, if blood

~is quoted at $2.64 per tmit of ammonia, the price of a pound

of nitrogen will be % or 16 cents.
9796. Sold by the Lowell Fertilizer Co., Boston. Stock of

Andrew Ure, Hamden.

9932. Sold by American Agricultural Chemical Co.; New
York. Stock of E. N. Austin, Suffield.

ANALYSES.
9796 9932
. Percentage amounts of
Nitrogen found —--.--coooooo-- 8.86 10.18
Nitrogen guaranteed .. .....----- 8.2 12.0
CoOSt PEr tON _Lomcoacmecmmmmmm $38.00 45.00
Nitrogen costs cents per pound 21.4 22.1

When organic nitrogen can be bought for 16 cents per pound in cotton
seed meal and in form of nitrate for 14.5, it cannot pay the farmer to buy
dried blood with the composition and prices given above.

COTTON SEED MEAL.

This material is of two kinds, which are known in trade
respectively as undecorticated and decorticated. In their manu-
facture cotton seed is first-ginned to remove most of the fiber,
then passed through a “linter” to take off the short fiber or
lint remaining, then through imachines which break and separate
the hulls. The hulled seed is ground and the oil expressed.

The ground cake from the presses is used as a cattle food and-

fertilizer. Formerly the hulls were burned for fuel in the oil
factories and the resulting ashes, which contained from 20 to
30 per cent. of potash, were used in this state as a tobacco fer-
tilizer. '

The hulls have, however, come into extensive use as a cattle
food at the South, and now sell for this purpose at prices which
forbid their use as a fuel. .

' COTTON SEED MEAL. 21

s of cotton seed meal are now used in this
rtilizer, and in view of the occasional trouble
with those manufacturers whose shipments
.ntage®of nitrogen, the attention of whole-

to the following rules of the Interstate
ers’ Association, adopted at the Memphis

i

d Meal, Choice—must be the product from
h W:lingly ground, must be perfectly sound,
y), free from excess of lint and hulls.

t. ammonia.”

d by analysis must contain at
r meal from Texas and the
meal from the South Atlantic

m a sack shall constitute a
fairly represent the entire
1 carload or 50 sacks

I must contain at
f “Texas or the

cent. of ammonia, equal
°r cent. protein; which is
fm' dealers to guarantee 7.0
thirds of the samples whose
> percentage or more, and all
““In;uist 6.75 per cent. of nitrogen.

% are analyses of ninety-four sam-
tock bought chiefly, if not wholly,
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The percentage of phosphoric acid in cotton seed meal ranges
from 2.69 to 3.44, and that of potash: from 1.64 to 2.00, the
average being 3.15 and 1.9o, respectively. The cost per pound
of nitrogen is determined in each’ case by deducting $4.42—the
valuation of the phosphoric acid and potash—from the ton price,
and dividing the remainder by the number of pounds of nitro-
gen in a ton of meal. -

The average ton cost of ¢otton seed meai has been $26.96, somewhat
lower than in 1902, :
 The percentage of nitrogen found in the samples examined has ranged
from 4.08, or, excluding one sample, from 5.96 to 7.96, the average,
excluding the single sample with least nitrogen, being 7.09, the same
average as last year.

The cost of nitrogen ranged from 13.6 to 18.7 cents per pound, with
the exception named above, and the average was 16.0, also the same as
last year. :

Special attention is called to sample 10062. This sample has
“a yellow color, scarcely different from that of prime cotton
seed meal. The analysis in the table shows it to be a very
inferior meal, in composition quite like ground, undecorticated
cotton seed meal which can be readily distinguished from decor-
ticated meal by its appearance.
In the sample in question, the hulls have been very finely
ground, by which their presence is concealed from the buyer.
. This sample came from the Sledge Wells Co. of Memphis,
Tenn. It was bought by R. H. Ensign from Chapin & Co. of
Boston. Before the sample was received Chapin & Co. wrote
regarding it, “This was bought by us for prime meal, but ffom
one other car that we have had analyzed we are afraid it is
greatly inferior and have so advised the buyer.”

ALYSES OF COTTON SEED MEAL. 23
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CASTOR POMACE.

idue of castor beans from which castor-

The nitrogen which it con-
but the pomace is extremely

which often eat it greedily when the oppor-
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PHORIC ACID.

SOLVED 'ROCK PHOSPHATE OR ACID ROCK.
1, made by treating various mineral phosphates

of vitriol, has been practically the only form in which -
oluble phosphoric acid could be bought during the past

.

MATERIALS CHIEFLY VALUABLE FOR PHOS-
‘materia

samples above noted, ranges from 19.9 to 23.0 cents per
his is too high a price to pay for organic nitrogen for any

; ed bone black has not appeared in the market.

|

Sold by the American Agricultural Chemical Co.,

k.

Suffield.

Stock of Connecticut School for Boys, Meriden.
in,

.

~ Sold by American Agricultural Chemical Co. Stock
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10533. Sold by the Sanderson Fertilizer and Chemical Co.,
New Haven, and sampled from their stock.

10018. Stock of E. E. Burwell, New Haven.

10534. Sold by Wilcox Fertilizer Works, Mystic. Stock of
W. G. Atkins, Forestville and of manufacturers.

10017. Sold by Bowker Fertilizer Co., New York. Stock of
Bowker’s Branch, Southport.

9799. Sold by Swift’s Lowell Fertilizer Co., Boston, Mass.

Stock of Andrew Ure, Highwood.
9769. Stock of E. R. Kelsey, Short Beach.
9965. Stock of S. D. Woodruff & Sons, Orange.

The cost of available phosphoric acid in these samples has ranged
from 4.0 to 5.9 cents per pound.

All the samples have contained the guaranteed percentages of “avail-
able,” that is, soluble and reverted phosphoric acid.

Available phosphoric acid ,

Cost per ton e

Available phosphoric acid costs

d

poun
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III. RAW MATERIALS OF HIGH GRADE CONTAINING
POTASH.
CARBONATE OF POTASH.

Commercial carbonate of potash has to some extent taken the
place of cotton hull ashes as a source of potash for tobacco lands.
It comes in casks, holding about one thousand pounds, and is
a white granular solid which gathers moisture quickly if exposed
to- damp air and becomes noticeably moist and sticky. It must

“-therefore be kept in tight, closed packages until needed for use.
The lumps which are found in it are easily screened out and
pulverized. There was no difficulty found in making, storing,
or applying a mixture of cotton seed meal and carbonate of
~potash. If the mixture were kept over for a season, especially
if it got damp, there is litttle doubt that it would cake badly in
bags and liberate some nitrogen in form of ammonia from the
meal. This tendency to absorb water makes the matter of
proper sampling more than usually difficult and it is quite possi-
ble that some of the analyses given below do not accurately
represent the quality of the packages from which they were
drawn.

The guarantees also are quite unintelligible. The lowest

+ guarantee is Qo per cent., the highest g6 per cent., of “carbonate
of potash.” If this means anhydrous carbonate, some of the
samples are much below guarantee, as for example, Nos. 9873
and 9875. If, on the other hand, it means hydrous carbonate
with about 16 per cent. of water, (2K,CO,.3H,0), certain
samples, like 9957, contain a great deal more potash than is
guaranteed. ,

A guarantee of actual potash is what is desired. The equiva-

lents of the three things are as follows:

Equivalent hydrated

Equivalent anhydrous
carbonate of potash.

Actual potash. carbonate of potash.

52.5 77.0 92.1
55.0 80.7 96.5
57.0 ° 83.6 100.0
57.5 84.4
60.0 88.0 il
61.3 90.0 Saal
62.5 91.7 Je
65.0 95.4 ----
65.4 96.0 ot o
67.5 99.0 Lo
68.2 100.0 AL

e

CARBONATE OF POTASH. 31

ven samples appear in the table below.

tock of T. Sisson & Co., Hartford. 9873,
ufacture, guaranteed 95 per cent. 9874, of
said to be very high grade. Price 4}% cents

Plantations, Inc. Price 37§ cents per
steamer N. Y.invoice weights and analyses.
Kl in & Co., New York. Sent by
~ Guaranteed g6 to 98 per cent.

in & Co., New York. Sent by J.
ced 96 per cent. carbonate. Cost

9875

16.86

~ trace
0.50
- 56.10

¢ 82.3

98.4
96.0

43t
8.0

YATE OF POTASH IN TOBACCO FER-
~ TILIZERS. : T
b ﬁ 7 ate of potash in tobacco fertilizers
| .‘afes and sulphates. The reason for
G it has long been known that the burn-

¥

9957
445

0.57
64.65

94.9

el
43t
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ing quality of wrapper leaf tobacce is injured if muriates
(chlorides) are used in considerable amount in the fertilizer, and

our five-year tests showed that the continued use of large -

amounts of sulphates did a similar injury, though much less
pronounced, than that from muriates. Our experiments, as well
as the experience of growers 6f tobacco in Connecticut, have
also proved that the carbonate is one of the best forms, if not the
very best, in which to ‘supp\l;" potash to the tobacco crop.

It is an expensive form of potash, but its use is rational, f
thereby sulphates and muriates are excluded. But it is quite
irrational, because wasteful, to use carbonate of potash in a
mixed fertilizer and to introduce into the mixture at the same

time, either sulphates or muriates in other forms than in potash

salts, for instance as acid fish, dissolved phosphate or plaster,
for there is no doubt that sulphates or muriates may be equally
harmful to the quality of the tobacco leaf, whether introduced
into the fertilizer as potash salts or in other forms.

‘The writer believes that carbonate of potash in some form or
other will always be preferred by growers who strive to get the
best possible quality of leaf.

On the other hand, he does not believe that small amounts
of chlorine, or much latger amounts of sulphuric acid, are likely
to injure the quality of a tobacco crop, if the supply of available
potash -is abundant in the soil. Ten cords of stable manure,
not an unusual dressing per acre, carries 35 pounds of chlorine

in it, but all agree that no fertilizer yields a better quality of leaf -

than stable manure, supplemented with commercial fertilizers.

Now a ton of commercial fertilizer containing 1.7 per cent.
of chlorine would carry no more chlorine to the crop than a
heavy dressing of horse manure.

Tt is also well known that an amount of chlorides which dam-
ages the quality of tobacco when the supply of potash is limited,
has much less effect when this supply is abundant.

There is no such thing as a “best” formula for a tobacco
fertilizer. No fertilizer is “best” through an indefinite term of
years. An occasional change of formula helps to rid the land

of residues from the fertilizers. previously applied, which in time

might accumulate sufficiently to be injurious.

POTASH SALTS. 33

HIGH GRADE SULPHATE OF POTASH.

This chemical should contain over go per cent. of pure potas-
sulphate (sulphate of potash), or about 50 per cent. of
assium oxide, the same quality as is supplied by muriate,
d should be nearly free from chlorine.

The analyses of two samples appear in the table, page 34.

As a source of potash in form of sulphate the “low grade”
‘double sulphate of potash and magnesia seems to be preferred,
though the average cost of actual potash is about as high in
“low grade” sulphate. :

K .«‘-’DOUBLE SULPHATE OF POTASH AND MAGNESIA,

b~

is material is usually sold as “‘sulphate of potash’ or “ma-
e salt,”” on a guarantee of “48-50 per cent. sulphate,” which
uivalent to 25.9-27.0 per cent. of potassium oxide. Besides
e 46-50 per cent. of potassium sulphate, it contains over 30
cent. of magnesium sulphate, chlorine equivalent to 3 per
nt. of common salt, a little sodium and calcium sulphates, with
ing quantities of moisture.

hree analyses of this sulphate are given in the table on
¢ 34-

e cost of actual potash per pound in these samples was 5.I cents,

MURIATE OF POTASH.

, ?mmercial muriate of potash contains about 80 per cent. of
uriate of potash (potassium chloride), 15 per cent. or more
common salt (sodium chloride), and 4 per cent. or more of
ater.

[n lihe table on page 34 are given nine analyses of muriate of
sh.
1 are of fairly good quality. Two of the samples, 9929 and
, had not the guaranteed composition.

e cost of actual potash in this form has ranged from 4.0 to 4.7
S per pound.

KAINIT.

Kainit is less uniform in composition than the other potash
ts. In contains from 11 to 15 per cent. of potash, more than
quantity of soda, and rather less magnesia. These “bases”

3
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PorasH SanLts. PERCENTAGE COMPOSITION AND

St;tgon Drawn from Stock in possession of 7 Y Sampled and sent by

High Grade Sulphateof Potgsh.

9930 . N. Austin, Suffield .. ... Station Agents Lid sl ...
‘.10126| S.]. Stevens, Glastonbury -.......-. W. 1. Stevens & Son,
. A Hockanum .. 52 .

Double Sulphate of Potash.
10013| Connecticut School for Boys, Meriden Station Agent..i.~cezas .-
10537 Sanderson Fertilizer & Chemical Co.,
New Hawen -... Ll i oooildaotie:
9768 | E. R. Kelsey, Short Beach..-. ... E. R. Kelsey, Short Beach

o ‘e

Muriate of Potash.
10011| Connecticut School for Boys, Meriden|Station Agent..........--
10249 Sanderson Fertilizer & Chemical Co.,
New HBVED . podssmecasiinhpsoeas
9797 | Andrew Ure, Highwood.............
10012| Bowker’s. E.E. Burwell, New Haven i
10170, Am. Ag'l. Chem. Co.’s. Ernest N.

Anstin, -Sulelthee . ol s Ji toies s Ernest N. Austin, Suffield

8 Wilcox Fertilizer Works, Mystic__... Station Agent..: L=-cy

1044 { W. G. Atkins, Forestville .-..___.... s S {
9929 Am. Ag'l. Chem. Co.’s. E.N. Austin,

Shaid a2 DR I IR e e o ot b SN SR

9969 | S. D. Woodruff & Sons, Orange .....| ™ LS SR

9767| E. R. Kelsey, Short Beach-._.__..... E. R. Kelsey, Short Beach

Kainit. :
10038| Connecticut School for Boys, Meriden{Station Agent_._._....._.
10037 | J. G. Schwink, Meriden............. £ L

are combined with chlorine and sulphuric acid. Unless “cal-
cined,” it contains more water than occurs in sulphate or in
muriate of potash. It is usually sold on a guarantee of 12 to
15 per cent. of potash, or 23 to 25 per cent. “sulphate of potash.”
It is not properly called, or claimed to be, a sulphate of potash,
since it contains more than enough chlorine to combine with

all the potash present, and there are sound reasons for believing

that its potash exists chiefly as muriate and, to a much less
extent, as sulphate. Its action and effects are unquestionably
those of a muriate rather than of a sulphate.
The two samples analyzed, see table above, contained less
_than 12 per cent. of potash and at the prices quoted, potash cost
5.1 and 5.2 cents per pound.

_" BONE MANURES. 35"

PER PoUND OF PoTAsH.

Percentages
guaranteed. %
0
o9
Cost per | © &g
Equivalent | Muriate. | Sulphate. fon E £5
Sulphate. ; s8R
£ ~
| 9198 4.8

5.1
5.1

B

n !ﬁqne.", “Bone Meal” and

ometimes signify material made
; In other cases these terms

m or m.oist bones which have

Bir e cooking, with more or less

:md—- . if taken from garbage or ash
g; again they denote mixtures

‘and other slay

ghter-house refuse which
steam tanks to recover grease, and are then

~sold as “tankage”; or finally, they apply

&
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to bone from which a large share of the nitrogenous substance
has been extracted in the glue manufacture. When they arc
in the same state of mechanical subdivision the nitrogen of all
these varieties of bone probably has dbout the same fertilizing
value.

The method adopted for the valuation of bone manures, which
takes account of their mechanicil condition as well as chemical
composition, is explained on page 15.

1. Bone Mbnures Sampled by Station Agents.
In the table on pages 38 and 39 are given twenty-five analyses

of samples of this class. 4 :
GUARANTEES.

Six of the samples were found to contain less nitrogen or phosphoric
acid than was guaranteed by the manufacturers. In most cases when
the percentage of one ingredient was quite below the guarantee, that ot
the other was correspondingly high.

The following brands failed to meet the guarantee in one or more
particulars : ‘

10141. Downs & Griffin’'s Ground Bone.
anteed 4.0.

10132. Rogers’ Pure Fine Ground Bone.
23.84, guaranteed 24.0.

10128. Shay’s Ground Bone.

10147. Berkshire Ground Bone.
anteed 20.0.

10136. Chittenden’s Fine Ground Bone. Nitrogen found 2.65, guar-
anteed 2.9. i

10068. James’ Ground Bone.

Nitrogen found 2.94, guar-
Phosphoric acid found

Nitrogen found 2.52, gnaranteed 2.7.
Phosphoric acid found 18.61, guar-

Nitrogen found 3.82, guaranteed 4.0.

COST AND VALUATION.

The price printed in full-face type in the column showing cost
per ton is the one used in calculating the percentage difference
between cost and valuation.

The average cost of these bone manures is $29.78 per ton; the
average valuation $26.18 ; showing that the Station valuation is some-
what lower than the average selling price of ground bone in Connecti-
cut.

2. Sampled by Purchasers.

In the table on pages 38 and 39 are analyses of three samples
sent by purchasers, and not drawn by the Station agent.

~ DRY GROUND FISH. 57

GHTER-HOUSE TANKAGE.

or steaming meat scrap, bone and other
waste, fat rises to the surface and is removed,
off and the settlings are dried and sold as tank-
ses show, tankage has a very variable composi-
, it contains more nitrogen and less phosphoric
Garbage tankage, made in a somewhat similar
bage, is described on page 98.

40 and 41, are found four analyses of this
mples drawn by the Station agent and five
by others.

1e usual differences in chemical com-

D FISH.
e of fish oil is often sprinkled

lizer Co., New Haven, Stock

iﬁx’g&'icultural Chemical Co., New
Glastonbury, Sampled and sent
F dnum.

> Fertilizer Co., New York. S

o i . Stock of
‘and sent by W, J. Warner, Hebron,

Bowker Fertilj
Have:l. ‘ertilizer Co., New York. Stock of
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PERCENTAGE COMPOSITION AND VALUATION OF BONE MANURES.

g 5 EE Chemical Analysis. hg:‘:a};;:ii:_al
a & &u :
E £ b 58 . Nitoaten, Phosphoric e
Station Name or Brand. Manufacturer. Dealer. 8"?_‘ : St i i acid. 5% g—s
E S | 55® [Founa Dag Found | Dok | 2 |85
\ Sampled by Station A gmts
10146 |Self-Recommending Fertilizer _.---.... Valentine Bohl, Waterbury ... ._..__ lson Co., Waterbury -_.| $25.00 |$26.64| 6.2} 3.62 | 3.7 |23.31| 24.6| 50 | 50
10143 |Pure Bone Dust ..o ooooooonno Peter Cooper’s Glue Factory, New York | umont, Wallingford .._.| 25.00 | 24.44| 2.3 |I.30|_.__|29.42| _...| 52 | 48
10140 |Shoemaker’s Swift-Sure Bone Meal ....|M. L. Shoemaker & Co., Philadelphia, Pa k & Co., Willimantic ..| 35.00 | 33.77| 3.6 |5.22 | 4.I |24.52| 20.0| 68 | 32
stow & Co Norwich_..| 35.00
. : ] Gullford ............ 35.00
10139 |Frisbie’s Fine Bone Meal. ... ......---- The L. T. Frisbie Co., Hartford ._______ hite, Rockville _______ 28.00 | 26.74| 4.7 |4.36| 3.3 |20.44| 18.0| 50 | 50
10141 [Pure Ground Bone.... ... ... Downs & Griffin, Derby ... .......___§ e 30.00 | 27.76| 8.1 |2.94| 4.0 |26.21| 23.7! 63 | 37
10127 |Wilcox Pure Ground Bone.... ... The Wilcox Fertilizer Works, Mystic ____ redge Norwich _.____. 30.00 | 27.53| 9.0|2.88 | 2.5 |26.14| 22.0| 63 | 37
ward, Woodstock _____ 31.00
3 nmson, T Lo S O 29.00
10132 Pure Fine Ground Bone ... .- The Rogers Mfg. Co., Rockfall .._.._____ Milling Co., Rockville | 32.00 | 28.42| 9.1|3.88 | 3.4 [23.85) 24.0| 58 | 42
ell, New Haven .._._. 30.00
31.00 \
10131 Fine Knuckle Bone.._. ... ....----- The Rogers Mfg. Co., Rockfall .._._.._. , New Haven....__| 32.00 | 29.31| 9.2|4,05 | 3.8 [25.88] 24.0| 46 | 54
10148 |Armour’s Bone Meal ... ____.... Armour Fertilizer Works Baltimore, Md. & Co.. Willimantic..| 29.00 | 26.46] 9.6 | 3.17 | 2.5 |24.56| 24.0| 53 | 47
11, East Hampton ._....| 30.00
10138 Swift's Lowell Ground Bone........... Lowell Fertilizer Co., Boston ... 8 bee Willimantic._ ... 30.00 | 27.36| 9.6 |2.57| 2.5 [27.17| 25.0| 63 | 37
5 stow & Co., Norwich...| 32.00
10130 |[Essex Fine Bone Meal - ... Russia Cement Co., Gloucester, Mass. ... Bros., T 31.00 | 27.38| 11.4 | 4.5T | 3.3 |20.39| 18.0| 53 | 47
avis, Durham Center .._| 30.00
30.50
10128 |Shay’s Ground Bone ..__-_..._._..._..... C. M. Shay, Groton - oo ooaremooos B .l 30.00 | 26.88| 11.6 | 2.52 | 2.7 |27.04| 25.0| 60 | 40
lliams Co., New London| 30.00
10144 E. Frank Coe’s XXX Ground Bone.... E. Frank Coe Co., New York ___...._..- rtin, Rockville _...___. 30.00 | 26.71| 12.2 | 3.92 | 2.0 |24.01| 15.5/| 35 | 65
10149 |Fine Ground Bone ... .. .c.ooocoo--- Am. Agricultural Chemical Co., N. Y.} Miller, Stamford.__.... 30.00 | 25.55| 13.5 | 2.46 | 2.5 [26.16| 23.0| 53 | 47
Lewis Estate, Willi-
T 0 28.00
10532 Lister’s Pure Raw Bone Meal ....._._. Lister’s Agricultural Chem. Co., Newark _, 29.00
NS Tt e S S IREIED e utchinson, Gilead ._._.. 30.00 | 26.00| 15.4 | 3.39 | 3.2 |23.67| 23.0| 47 | 53
10147 |Fine Ground Bone. ... oo Berkshire Fertilizer Co., Bridgeport. . ... S gialitacturer ... .. ......_.... 30.00 | 24.98| 16.1 | 4.30 | 2.5 |18.61| 20.0| 46 | 54
Id Woodstock* _______ 28.00
) : ) ’ 29.00
10135 |Ground Bone ... . _.__..-_-ioo-. Plumb & Winton, Bridgeport...._.....--- LN 30.00 | 25.61|17.1 (4.44 |----|19.18| _...| 44 | 56
10136 Chittenden’s Fine Ground Bone ... . Nanonal Fertilizer Co., Bridgeport. .. B Co., Derby ........ 30.00 | 25.01! 20.0 | 2.65 | 2.9 |24.52| 20.0| 54 | 46
10142 |Ground Bone ... ... ... _..oooo.o.. E. C. Dennis, Stafford Springs. ---- - - ---SSSSMRacturer .. _._._ ___._.... 28.00 | 23.22|20.6|3.86| ... [20.35| ----| 23 | 77
10133 Hubbard's Raw Knuckle Bone Flour .. The Rogers & Hubbard Co. Mlddleto‘Vn L B 35.00 | 28.61|22.3|3.90, 3.8 |24.75| 24.7| 52 | 48
: h Hdw. Co., So. Man-
.................... 34.00
10134 |Hubbard’s Pure Fine Bone _.......... The Rogers & Hubbard Co., Middletow?" ish Hdw. Co., So. Man-
] ) S 32.00 | 25.60|25.0 | 4.13 | 3.5 [22.07| 22.0| 30 | 70
................... 2.00
10137 | Mad River Strictly Pure Ground Bone._|Wm. MacCormack, Wolcott ... .....- N eturer . _____. go.oo 23.92| 25.4 | 4.17 | ... |20.93| --.3| 17 | 83
10068 |Ground Bone... . -...._..iio..co. . |E. L. James, Warrenville ... ........--SSSSENNSSCtUrer .. _____..___.._.. 28.00 | 21.81|28.4 | 3.82 | 4.0 |20.69| 20.0| 3 | 97
10129 Sanderson’s Fine Ground Bone........ Sanderson Fertz. & Chem. Co., NewHa\en dredge, Norwich ........ 30.00 | 23.30| 28.8 | 2.45 | 2.5 |20.51| 20.0| 81 | 19
10145 [Bowker’s Fresh Ground Bone ...._.... Bowker Fertilizer Co., New York.... - ; ~ Lewis Estate, Willi-
_______________________ 28.00 | 21. 29.9 | 2.80 | 2.5 |19.84| 18.0
> Branch, Southport..._. 28.00 e ! e 8 i
Sampled by Purchasers.
9910 Bore Dust ..ol a ol deidanl S oy Peter Cooper’s Glue Factory, New York” kson, Wilton® .. __..... 20,00 | 25.64|22.0f 1.01 | ... |31.90| -~ | 56 a4
0945 |Self-Recommending Fertilizer ......... Valentine Bohl, Waterbury .. Clark R fora™ L Lt 25.00 | 25.71| 2.84|3.82 | 3.7 [23.03| 24.6| 34 | 66
10069 'Bone Meal ...ocooo.oo oo oo-. M. L. Shoemaker & Co., Phlladelphla, 4 Vens & Son, Hockanum® 31.00 ' 32.55| 4.5 5.00| 4. |24.40 20.0| 63 | 37

* Purchaser. 1 Valuation exceeds cost.
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PERCENTAGE COMPOSITION AND

Manufacturer. Sampled from stock of

Station No.

Sampled by Slation§Agmt\rA.

Co., NewiYorkte el gy Je G Schmmnlat. il SAiia s
TOOTqs oo it o db g -~ ----|Conn. School for Boys, Meriden
9795 | Lowell "Fertilizer Co Boston

o DU SIS T, e RIS b Andrew Ure, Highwood __ ...
GaOB. dasnog. d il Sa b el heid 4 S. D. Woodruff & Sons, Orange

Sampled by Purc/msers
10150, L. H. Hemingway, North Haven P. K. Hoadley, Guilford .._.__
10078 | Sanderson Fertilizer & Chemical Robert B. Fowler, R. D. 2, Guil-
Co., New Haven....c wubti b fordiife. wad

10041 | ' E. Frank Coe Co., New York._.Wm 0. Burr, Fairfield . ___.

10868 Connecticut Fat Rendering &4
Fertilizer Corp., New Haven _|E. E. Burwell, New Haven___._
10884 Connecticut Fat Rendering & .

Fertilizer Corp., New Haven . E. B. Clark, Milford ..._._..__

9771. Sold by Bowker Fertilizer Co., New York. Stock of
M. J. Daly, Bolton. Sampled and sent by R. E. Buell, Gilead.

Regarding sample 10267, Wilcox’s Dry Ground Fish Guano,
the manufacturers stated that the amount of phosphoric acid
found was less by about I per cent. than had been found in
the same brand in previous years, and that in their opinion
the analysis did not fairly represent the average quality of this
brand. The Station endeavored to draw other samples after
receiving this protest, but was unable to do so.

The two samples, 9746 and 10284, sold by the Bowker Co.,
are low grade, containing less than 7 per cent. of nitrogen, but
the full amount nevertheless that is guaranteed. The price
charged seems to be the same as for fish of the usual grade.

The commercial fertilizers described in preceding pages are
raw materials, being for the most part manufacturing by-pro-
ducts which are dried, ground and sold without further prepara-
tion ito fertilizer factories. They are some of the materials
which are mixed in the factory to make the “Complete Manures”

BONE AND POTASH. 41

VALUATION oF TANKAGE.

g-g 1 Chemical Analysis. Nk::@z::?l
GiGH
£3 . ‘ Phosphori
Dealer’s | yaluation Egg Stoges) acid. g4 .f:f;:‘
“perton, | Perion | £33 S8 | 58
$E2 | Guar- Guar- 8% £9
588 ‘Found. | anteed Eotmdol ted. =R )
o ‘ : = o
. o T | ‘ ..!
| |
| | i j
$27:50 |$26.43 | 4.0 | 5.59 | --.. (1530 .. | 49 | 51
27.50 | 25.36 | 8.4 | 5.35 i -e-e 1822 | L | 43 | 87
! | | A
30.00 | 25.82 | 16.2 4.81 | 4.I [17.64| 150 47 | 53
..... 20,23 | i-2- | '8.49 | 5.8 7,95 (.. |37 | 63
20,00 | 24.79 | 19.3%| 5.75 | 4.9 |14.67| ... | 27 | 73
| |
30.00 | 29.81 | 0.6 | 6.88 5.8 i11.76 10.0 73 27
33.00 | 2933 |12.5 | 8.49 | 74 | 7.98| ILO | 45 | 55
r
1
----- o S R B DRI RS T
L PR S e o'l RN L s ) [E3im MER o o

* Valuation exceeds cost.

Special Manures” of the fertilizer trade. They are also
materials which are bought by many farmers for use, either
or mixed together, on the farm.

MIXED FERTILIZERS.
BONE AND POTASH.
(Analyses on page 44.)

veral makers of fertilizers formerly sold, under this brand,
‘es of fine ground bone and muriate of potash, which
favorite fertilizers for top dressing grass land.

1 previous reports these brands have been separately tabu-
as they are here.

eafter, however, they will be noticed with,the other nitro-
Ous superphosphates, as it is evident that most of the brands
esent are “bone and potash” only in name and not in sub-
e,

13. Darling’s Dissolved Bone and Potash. Made by the
ican Agricultural Chemical Co. Stock of J. A. Lewis’
, Willimantic; J. S. Warner, Glastonbury; A. R. Man-
& Co., Yantic.
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S o B B ' % §4n gty N . ' : i i
e ve B L Dy 8 ! ' '10280. Armour’s Ammoniated Bone with Potash. Made b
g PG AR T bV ey W W ' - oqis % y . y
& = our Fertilizer Works, Baltimore. Stock of J. M. Youn
; s g
E’%S vue zessg 8@ ‘0., Norwich; E. A. Buck & Co,, Willimantic; F. C. Benja-
20 0 wo g S 4+ - ARG = : ; & CQ., Da.nbury. i :
= O A 0258. Swift’s Lowell Dissolved Bone and Potash. Made
Bog g st gig b ol g o Swift’'s Lowell Fertilizer Co., Boston. Stock of E. E. Bur-
L a ~ o . .
k g v daigpo e ociv b BER AT i {. New Haven, and-of F. S. Bidwell & Co., Windsor Locks.
v T 0530. Lister’s Animal Bone and Potash. Made by Lister’s
£ ot 4 y
D L S8 % S3xy @Lan: 8= cultural Chemical Works, Newark, N. J. Stock of A. i
o A4 ~ - . .
g 558 SowWwes O FHS I wa o rtin, Wallingford.
L Y g 0315. Ammoniated Bone and Potash. Made by Ohio
& 0 a1s &
S 9 I59F 93998 gugl % ar ers Fertilizer Co., Columbus, O. Stock of R. B. Witter,
i 3 Sorweg oJSwHrE ©F ¢ & rooklyn, and of G. D. Bates, Putnam.
3 5
gy S 0255. Bowker’s Square Brand Bone and Potash. Made by
< Bis § 23IN 50988 88 . = wker Fertilizer Co., New York. Stock of Norwalk Coal Co.,
E 80 @cdwwe OFHON~ . dFd & & alk: Bowker Branch, Southport; C. W. and T. F
e £ I s 5 port; C. W. an e oo
B S $ ood, Watertown.
; 19 SSRe RBEBE8 8% o T '
> £ © S w Pk S ¢ H SO - S ITROGENOUS SUPERPHOSPHATES AND GUANOS.
e ere are included those mixed fertilizers containing nitrogen,
V- SRR o e ; : ;
2 :Eo‘g S 8 %"ié" g6 g3 phoric acid and, in most cases, potash, which are not
(314 0 = O I~ . . .
U A ed by their manufacturers for use on any special crop.
3 w s 3 .
e ey oo 8 pecial Manures” are noticed further on.
S §3¥r§8 F'hnas 8s 4 = |
R b e S el ! 1. Samples Drawn by the Station Agent.
@) g 2 s 3
5 R 8 ) L) %5 the table of analyses, pages 50 to 63, are given analyses of
e e b e el TR %8 y-four samples belonging to this class, arranged according
o a5 . %
£ 8™ o® g he percentage difference between cost and valuation.
| g Sl SRy G e el
9 Al g GO e o SR GUARANTEES
~ Ly v AT Ry ) st i b
& P L g B e i i iven i
A Gty ol | g ;TR i,heA eighty-four analyses of nitrogenous superphosphates given in
e b gl 5 g AR table, twenty-one, one-fourth of the whole number, are below the
E : E 2 A z S i E : facturer’s minimum guaranteein respect of one or more ingredients,
it % % e ) i are deficient in two ingredients, the others in one. In six cases
.g o8 " % - ! Dijterle is a deficiency of nitrogen; in fifteen cases, of phosphoric acid and
g 2 E é, g 1 . g ;0,_3 g- I cases, of potash. :
g gn ] "g_ S g i &:'_‘ = &
€88 g 2 ¢ g g The brands which thus fail to fully meet the claims made for
by £ G-l ] L , as regards composition, are as follows:
o .9 & v © 3§ 8.8 &g
g g Tg‘ 5 _g = i“‘:g § £ 303. Conn. Valley Orchard Co.’s High Grade Fertilizer. Total
é gé 5 = Fq:_, 23 o e phoric acid found 9.75, gnaranteed 11.0. ;
o= o> A 3. Armour’s Blood, Bone and Potash. Total phosphoric acid

nd 9.06, guaranteed 10.0.
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K 1 wos — @ o+ o o - o 10558. Berkshire Complete Fertilizer.* Total phosphoric acid found
3 ‘é’ B g g ey g fi .1'3 i :' 3‘:'::.‘2 ‘guaranteed 10.0. Available phosphoric acid found 7.55, guaran-
2 o 7 @ SHTE |‘ gB.0l\" -
pen gt AL e L w‘“""’& Coe’s Red Brand Excelsior Guano. Nitrogen found 3.18,
SN R IR AR S e Be ﬂnteedB&i' hire Complete Fertilizer.* Total phosphoric acid found
SE P o 1006 wwHdo oW e O e 559, Berkshire Comp _ . phosp
8 o L1 8=~ , guaranteed 10.0.
AT LR RN i LAY ‘ 10260. Ludlam’s Cecrops or Dragon’s Tooth. Potash found 6.78,
Sl 7 é N aranteed 7.0. ;
T Sop A R R R T S T S R 201. Russia Cement Co.’s Essex Lawn Dressing. Available
\ N B I e il S S - e X :
- Al S LAl s i s gt phoric acid found 4.85, guaranteed 6.0.
i ‘[ 308. Mapes’ Top Dresser Improved. Full Strength.* Nitrogen
% ! R m" B & m i ST i ‘ d 8.46, guaranteed 10.0. Total phosphoric acid found 7.27, guaran-
e by R e S R AN Soils Complete M Avail |
s £s ° gg & da BSS | - 10285. apes’ Average Soils Complete Manure. Available phos-
a | oric acid found 6.44, guaranteed 7.0.
Z - " t0197. American Farmers’ Market Garden Special. Nitrogen found
Z ; , - 10197 i B g
2 Q ® «I~w N D R 0 o w | 9, guaranteed 3.3.
3 00 O I~ O = ' »
; g N o idan @oif';: : gg :: (f,;”; } 0205. National Fertilizer Co.’s Chittenden’s Complete. Total
o 2 = Vs phoric acid found 9.80, guaranteed 10.0.
M T TN o) i 525. Bowker’s Middlesex Special. Potash found 5.74, guaranteed
= 0
(@) e 9 g% g S; 2 W < — o -+ s . . .
’ ;: 5 Scaa A g Dt R g S ;: Py ' 10209. E.F.Coe’s Long Islander Market Garden Special. Nitrogen
5 g bt Hooo8 o ind 2.90, guaranteed 3.3. -
= | O L TR NTLY Sl O e, ! 0045. Russia Cement Co.’s Essex Fish and Potash. Available
2 ‘ R G S T i o i sphoric found 8.84, guaranteed 9.0.
2 SRR T R 193. Sanderson’s Special with 10 per cent. Potash. Total phos-
~ BUette 170 R R R acid found 7.96, guaranteed 9.0. Potash found 9.42, guaranteed
2 St i R ’ ' i
5 T ke Jeie b iiende b s D S 0261. Mapes’ Complete A brand. Available phosphoric acid found
3 papar b a i dig b bt it Qs canteed 10.0.
é bor el B b b ol i e ) 118. Church’s Fish and Potash. Nitrogen found 1.87, guaranteed
5 FSIED U R R i B R R -
3 ) i
; g ol 0 it TR L8 v e or. Mapes’ Top-Dresser Improved. Half Strength. Nitrogen
pe § o f L 33 ;.8 e {d 4.46, guaranteed 4.9.
S e SRRSO S D g 0237. Russia Cement Co.'s Essex A 1. Superphosphate. Avail-
Bl W 0 R R LN } perphosp
N PR w1 ;—gg U R oo ble phosphoric acid found 6.64, guaranteed 7.0.
A B Egg gg R J‘ - I0281. Berkshire Ammoniated Bone Superphosphate. Total phos-
. § s _U’ b BT~ RO A U | ¢ acid found 9.12, guaranteed 10.0. Available phosphoric acid
‘ é R bt und 7.73, guaranteed 8.0. =
X :’gg S PR :§ 10321, Packer’s Union Universal Phosphate. Potash found 3.30,
§§u§§ Basion L § ;'gs laranteed 4.0. ’
ZEEaE B il B 3 b A :
SAg8E 3 Ry 53 ~ In some of these cases at least, a deficiency of one ingredient
kg il 1 B g/ fHgdise £h ‘accompanied by a very considerable excess of another ; these
| o = 9 ) o i . : . L e . 21t
{ &, . ;gn = E§~ £ RALE RE g screpancies being largely explained by imperfect mixing of.
‘ L R P B R R S P raw material :
= = 2 als at the factory.
| z Q= 8dieT 2 & 8ER %
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Analyses requiring Special Notice.

Berkshire Complete Fertilizer. An analysis, 10226, not given
in the table, is given below, which was made on a mixture of
three samples, drawn from stock of the-following dealers: Berk-
shire Fertilizer Co., Bridgeport; S. L. Bronson, Cheshire, and
Johnson Bros., Jewett City. L

- The manufacturers, on receiving the analysis, stated that none
of this brand had been shipped to Johnson Bros. this year, and
that our analysis must, therefore, represent a mixture of two
brands and not the complete. The samples drawn at the places
above named were therefore separately analyzed and the two,
10558 and 10559, which are unquestionably Berkshire Complete,
are given in the tables, on pages 50 and 52. The original
analysis, made on a mixture of the three samples, 10226, and
also the analysis of the sample from Johnson Bros., 10557, are
given below with 10558 and 10559, for comparison.

Mixture. From From Average

of the Manufac- From Johnson of the

three samples. turers. Bronson. Bros. three.

10226 10558 10559 10557

Total nitrogen .. _..... 2.85 3.08. ™ 250 2.80 2.86

Available phosphoric ;

7 1 R GAT Al SRS g 7.92 7.55 7.91 7.83 7.76
Total phosphoric acid - 8.72 8.55 8.79 8.60 8.65
Potash Y sk 8 il 6.63 6.54 6.80 6.59 6.64

The separate analyses show that the material sampled from
Johnson Bros. had the same composition as the Berkshire Com-
plete, and the average of the three single analyses agrees per-
fectly with the single analysis made on a mixture of the three
samples.

It is claimed by the manufacturer that the analysis of Mapes’
Top Dresser Improved, Full Strength, 10308, given on pages 54
and g5, does not represent the mixture in the right proportions;
in that the percentage of nitrogen is very considerably lower
and that "of potash considerably higher than the formula, by
which it was made, calls for.
another sample for analysis, but without success.

10166. Packers’ Union Gardeners’ Complete Manure, pages
50 and 51, contains nearly three per cent. more of nitrogen than
is guaranteed and two per cent. more than either of the other
two samples of this brand, 10865 and 10866, whose analyses
appear in the table, pages 50 and 51I.

An effort was made to secure
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CostT AND VALUATION.

5 Cost.

e method used to ascertain the retail cash cost price of the
.rphosphates is as follows:

e samplmg agents inquire and note the price at the tlme
sample is drawn. The analysis, when done, is reported to
dealer from whom a sample was taken, as well as to the
qufacturer of the article, in order to give opportunity for
ol nation or correction as regards the price or the analysis
When the data thus gathered show a wide range of
further correspondence is required and the manufac-
s are also consulted.

the data thus obtained the average prices are com-

Valuation.
valuation has been computed in all cases in the usual
per, as explaiued on page 15. :
Percentage difference given in the table shows the precentage
of the cost price over the average retail cost, at freight
of the nitrogen, phosphoric acid and potash contained in
tilizer.
information helps the purchaser to estimate the com-
e value of different brands and to determine whether
better economy to buy the commercial mixed fertilizers, of
so many are now offered for sale, or to purchase and
for himself the raw materials.
Vhich plan is preferable can only be determined by each
lividual farmer, who should know best what his soil and
s need and whaf his facilities. for purchase and payment are.
case a fertilizer has sold at widely different prices, the
ufacturer’s price, when known, has been used in calculating
centage difference.
Otherwise an average, or nearly average price, forms the
IS1s of comparison between cost and valuation. The price thus
ployed is printed in heavy-faced type.
average cost of the superphosphates is $30.39 per ton, the aver-
aluation is $21.10 and the average percentage difference 44.0.

ast year the corresponding figures were:—Average cost,
I4; average valuation, $21.19; percentage difference, 42.2.
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These valuations, it must be remembered, are based on “the |
assumption that the nitrogen, phosphoric acid and potash in
each fertilizer are of good quality and readily available to farm
crops. Chemical examination 'shdws conclusively whether thig
is true in respect of potash and phosphoric acid.

The average percentage composition of these 84 nitrogenoyg
superphosphates, excluding Peruvian Guano and another brand
not now on the market, is" 3

Nigrbgentile it st bl il e L baeRin, ol 2.75
Available phosphoricacid _________....__ 8.12
BOtas it L e S O 4.53
GORESs il Do st Lo st v M $30.39

How wide a range of composition there is in these 84 fer-
tilizers and how widely different the cost of plant food in them

is, may be seen from the following statement of the average

amounts of nitrogen, phosphoric acid and potash which are
purchasable for $30.00 spent in these factory mixed goods.

For $30.00 the following numbers of pounds of nitrogen,
phosphoric acid and potash may be purchased :

Available

Average phosphoric
cost Nitrogen, acid, Potash,
per ton.  pounds. pounds. pounds.
In the first 14 samples in the table____._____ $29.90 70 170 130
In the next following 12 samples in the table 31.75 64 164 10I
4 iy 10 4 K 34.20 67 125 100
i Lk 13 £ s 31.00 54 152 96
oE 5 13 ol £ 29.70 44 174 68
i b 8 e . . 2825 43 157 55
2 ) 12 & . 27.33 ' ‘27 179 51

These figures, which are totally independent of the Station’s
valuation, being taken directly from the chemical analyses and
the selling prices, show first, that those fertilizers which stand
nearest the beginning of the tables of analyses, and, therefore,
those in which the valuation and the cost most nearly coincide,
are the ones in which can be bought the most plant food for a
given sum.

These figures also show that as a rule in fertilizers sold at
the lowest prices (“cheap fertilizers”), the plant food actually
costs more than in higher priced fertilizers.

For instance, for $30.00 there could be bought in the fifteen
fertilizers which had the highest average selling price, $34.20;
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£ times as much nitrogen, twice as much potash and
. much phosphoric acid as could be bought for
ve other fertilizers whose average selling price was
33. The farmer, who buys plant foc?d in t.h'ese low
s, is spending twice as much for his fertilizers as
spend. These figures are averages of groups of -fer-
single fertilizers were discussed, the comparison

ino the availability of the nitrogen, there is no reason
that the nitrogen in the high-priced superphosphates
n quality to that in the lower priced mixtures. In-

or inferior work is more likely to be found in

»
.

zi g that anyone can be found who will buy fer-
g a composition such as is guaranteed for some of
in the tables below. It is not difficult to find brands
table which contain three times as much nitrogen and
s much phosphoric acid as other brands which sell

no fraud in the matter. The composition of the low
ers corresponds fairly well with the guarantees,

as would suffice to purchase three or four tons,
not breaking the law in taking advantage of their

e composition and cost of nitrogenous superphos-
a number of years have been as follows:

“

PERCENTAGE COMPOSITION.

Available
0 phosphoric Cost.
Nitrogen. acid. Potash. per ton.
2,74 8.12 4.53 $30.39
2.51 8.69 4.44 30.14
2.52 k) 4.48 28.43
- 2.48 8.77 4.54 30.00

2. Sampled by Purchasers.

62 and 63 are tabulated analyses of five samples
nd nitrogenous superphosphates which were sent by
?ez'sons to the Station for analysis. The Station
) direct responsibility for the sampling of these arti-
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NITROGENOUS SUPERPHOSPHATES.

’ E,
g Name or Brand. Manufacturer. Dealer. -E
o .
g : 32
H 18
7] X f' (=]
Yo |1.. Sampled by Station
Agent.
10166 |Packers’ Union Gar- American Agricultural
; deners’ Complete Chemical Co., New|T. A. Tillinghast,
Manure”® 2o 050 s Norkyiribe syl Brooklyn __.___.._. $34.00
10305 |Bone, Fish and Pot- E. R. Kelsey, Bran-Loomis Bros., Granby| 25.00
13 IS Sy sl 854 o fs | L S LR J. E. Towner,}
Branfordi el oo 22.00
10221 |A. A. C. Co.’s XX|Amer. Ag. Chemical C. Buckingham,
Special Formula .__| Co., N. Y. _._._.._. Southpore=%:5:241 L h- 31,00
10303 |Complete H. G. Fer- Conn. Valley Orchard
VT ET 1) et s R L CorBerlinr i on il Manufacturer _.--_-. 25.00
10866 |Packers’ Union Gar-|American Agricultural
deners’ Complete Chemical Co., New|F. M. Loomis, 2
Manure¥ oyt tonie 3500 1 SN ME  BL North Granby._.... 34.00
10211 Manchester’s Formula E. Manchester & Sons,
West Winsted -.._. Manufacturer .. ... 31.00
10033 |Special Formula . ....|Bowker Fertilizer Co., M. A. Fitzgerald}
New York -:.2-dl Steatford (22 23000
10223 |Armour’s Bone, Blood|Armour Fertilizer R. H. Hall,
and Patash . ools Works, Baltimore..| East Hampton ....| 36.00
Daniels” Mill Co.,
Harctiord - .- aatt 35.00
: ; 3 ! 35-50
10114 [Darling’s Blood, Bone/American AgriculturalThe J. A. Lewis Es- h
and Potash_.......| Chemical Co., New| tate, Willimantic --| 34.00
N Otk siw o aensomas = o | VLD Stanley,
New Britain_ ... 37.00
35.50
10224 [Famous Gold Brand|E. Frank Coe Co., Joseph Adams,}
Excelsior Guano¥*..| New York......... Westport .- cav--- 29.00
10865 Packers’ Union Gar- American Agricultural
deners’ Complete Chemical Co., New/R. M. Fenn,
Manurer it o kL York ooet ol gle Middlebury ... ... 34.00
10558 |Berkshire Complete (Berkshire Fertilizer .
Hertilizer® . il L. Co., Bridgeport....|Manufacturer ....... 28.00
10208 |Coe’s Red Brand Ex- E. Frank Coe Co., A. L. Burdick,
celsior Guano...... New ¥Vorkiic L L. Westbrook ... ..._. 34.00
Joseph Adams,
Westport.ic L.t .| 33,00
32.50
10264 |E. Frank Coe’s Fish E. Frank Coe Co., S. V. Osborn,
and Potash, F. P.| New York._.___....| Branford.......... 23.00
Brand -icsroionivs A. L. Burdick,
Westbrook -..... 24.00
{ 3 F. H. Rolf, Guilford.| 23.00
10204 |[Nassau Practical ... Nassau Fertilizer Co., C. Buckingham,
New York.........| Southport...._..... 30.00
10314 [Wheeler's Superior  |American Agricultural John Luby,
Truck Fertilizer .._| Chemical Co., New| Burlington_._.___. 33.00
earl o i ST g H. E. Cleveland,
4 East Winsted ._-. __ 34.00

* See special notice, page 46.

t Valuation exceeds cost.

Valuation per ton.

1.30!

NITROGENOUS SUPERPHOSPHATES. 51
ANALYSES AND VALUATIONS.
NITROGEN, PHOSPHORIC ACID. POTASH.
NiTroot:in. Total. Available. Found.

a"';: ad o $ . %
gs | 5% Dl R e e ot e Sl | LR R
s el S A - S e R el L g |5 S| & |8

1.85(5.42| 2.5 | 4.83| 2.65| 1.35| 8.83 7.0/ 7.48 6.0| 2.71| 9.93/10.0

2.83|3.41| 2.5 | 3.98| 3.02| 0.50| 7.50 4.0| 7.00|---- 0.78| 4.98| 4.0
1.50|2.504.00| 4.1 | 5.42| 2.23| 2.03| 9.68 8.0/ 7.65| 7.0| 7.48| 7.48| 7.0
0.46(2.15|2.89| 2.5 | 7.40| 1.72 0.63| 9.75/11.0( 9.12| 9.0| 4.28 4.28/ 4.0
0.46|2.94/3.40| 2.5 | 6.18] 1.64| 0.89| 8.71| 7.0| 7.82 6.0 | 1.30{10.02{10.0
0.13(2.62/3.58| 3.4 | 5.52| 3.09| 1.00| 9.6I|.... 8.61| 7.5| 5.14| 7.19| 5.0
0 70/1.77|3.28| 3.3 | 4.69| 3.85; 2.13|10.67 8.0/ 8.54|---.| 7.02| 7.02| 7.0
---|3.03/4.35| 4.1 | 7.81| 1.06| 0.19| 9.06/10.0 8.87/ 8.0 7.74| 7.74 7.0
0.10/2.86 4.26| 4.1 | 5.31| 4.52| 0.62|10.45| 8.0/ 9.83| 7.0| 7.24) 7.24 7.0
1.02|1.66'2.68| 2.5 | 6.69| 2.12| I.25 10.06|....| 8.81| 8.0| 0.76 6.07| 6.0
0.42(2.93/3.35| 2.5 | 4.59| 2.96| 0.88| 8.43| 7.0| 7.55 6.0 |10.71/10.71|10.0
---|1.96/3.08| 2.5 | 5.12| 2.43| 1.00| 8.55/10.0| 7.55 8.0| 6.54| 6.54 6.0
1.46(1.72/3.18| 3.3 | 7.82| 1.95| 1.07 10.84/10.0| 9.77| 9.0| 0.78| 5.98 6.0
_-.2.502.50‘ 2.0 | 5.01| 2.67| 2.68/10.36| 7.0 7.68 6.0| 2.40| 2.40, 2.0

fusig)
0.91 r.96‘}2.87; 2.5 6.28i 1.97 2.20\10.45 9.0 8.25/ 8.0 6.83 6.83 6.0
0.44/2.53 3.47 3.3 | 7.74 1.46| 0.59 9.79| 9.0/ 9.20 8.0| 6.97 6.97 7.0
| | |
| |

} Not a dealer.
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NITROGENOUS SUPERPHOSPHATES: - ANALYSES AND V ALUATIONS—Continued.
.: i NITROGEN. PHOSPHORIC ACID. POTASH.
o iy
i & § Al Ni-{;ggao!n Total. Available, Found.
= f ] 2
2 Name or Brand. Manljfacturer. Dealer. §= 3 i is’ E'é o R DR ] 3 4 . ; '§
& a8 K 8 oE Pl s 2 ] ] & g 2 g
& é’“‘g Bz 20 | 8|87 | 8| & | & | & 87| & |87 2| & |&
5 1. Sampled by Station| ® - ‘ 18
Agent. i
10559 |Berkshire Complete |Berkshire Fertilizer |S. L. Bronson, i
Bertilizertl oo sl Co., Bridgeport....| Cheshire ......._.. $28.00|$2; 1,03 ---|1.67|2.70 2.5 | 5.25| 2.66| 0.88| 8.79/10.0/ 7.91| 8.0| 6.80 6.80| 6.0
10103 [Mapes’ Vegetable Ma- Mapes F. & P. G. Co., Mapes’ Branch, g 4]
,;xourrlei,gh?rs()iclgmp]ete New:Yonksolosux. AHl\?n(f](lJ:;lk--Mi—IE;;&- 40.00| 30, [4.05/0.16/1.41|5.62| 4.9 | 2.24| 4.07| 2.89| 9.20, 8.0/ 6.31| 6.0/ I1.57| 7.24| 6.0
...... + N -| 40.00 bl
10311 |Great Eastern Garden|Amer. Ag. Chem. Co.,|]. B. Shekle’ton, 154
Special o Ui ) o New Nork. . ifoi... East Killingly..__. .00| 26 1 0.06(1.89(3.46| 3.3 | 4.69| 4.24| 2.20(11.13} 9.0| 8.93| 8.0 7.75| 7.75/ 7.0
10313 Williams & Clark’s |Amer. Ag. Chem. Co.,|W. H. Chappell, o [ o g I, .
) H.. Gi\Specialote o New Yok L i o0z Chesterfield . .____. 34.00| 26, 0.04|2.10(3.69| 3.3 | 4.91| 3.52| 2.07|10.50| 9.0| 8.43| 8.0 7.26| 7.26| 7.0
‘10304 Swift-Sure Superphos- M. L. Shoemaker & F. H. Rolf, Guilford.| 33.00 25, --.[2.09|2.93| 2.8 | 8.53| 3.48| 2.63|14.64|....|12.01|.._.| 0.60| 4.61| 4.5
phate for general| Co., Philadelphia..|Olds & Whipple, .
1T A R RIRE D Haxtford .. ..l 34.00
E. B. Clark Co.,
Miftord < S 42000 33.00
Spencer Bros., N X
Sitfiteld: o uMti sty 34.00 1
; : ) : 33.50 f
10234 |American Farmers’ |American Farmers’ |S. V. Osborn, St ! ‘
%n;m&miated Bone gertli{liét;tr Co., NeWHBIr&an}gordb. ......... 28.00| 20. | ---[0:82[2.03/2.85 2.0 | 6.58) 2.16| 1.4210.16 9.5 8.74 8.0 0.57 2.35 2.0
Fantra N AL OFkiCity cocd ) . A. Bugbee, L
Willimantic _._.... 25,00 i
26.50 | /
10289 |Wilcox’ High Grade Wilcox Fertilizer W. A. Howard, ) !
Fish and Potash ... Works, Mystic..._. MWo?dsttock.' ...... 28.00, 2I. ‘i.“,;,-,p.293,17 3.46| 3.3 | 3.69| 2.24| 1.21| 7.14| 6.0| 5.93|-.-.| 4.93| 4.93| 4.0
) anufacturer .. ___. 29.00 il
C. G: Fitch, 11
Jewett City.._..... St
28.50
10260 |Cecrops or Dragon’s|Frederick Ludlam, S. A. Smith, S
Tooth oo Lyl el i Napwi Yot ka syt ol Clintonville ... ___ 34.00, 25.7 .35(0.60|2.67/3.62 3.3 | 6.80| I.54| 0.93| 9.27| 9.0 8.34/ 7.0/ 6.78| 6.78| 7.0
10526 Listers’ Pure Bone |Listers’ Agricultural |
Superphosphate of/ Chemical Works, |A. I. Martin, 4 i 3 ¢
ER S F s ks o B ok M = s i o dh o R b ettt W e R B i B
Home Succa 08y os New York.........'MColc,h%stier’il ....... 31.00| 22. :f';".---o.xs 2.65/2.80| 2.1 | 4.53| 9.28| 4.29|18.10|....[13.8112.0| -] —ooo|--a-
apes’ Branc ‘
Hartford ... .._._. 30.00
30.50 4
10183 (Complete Manure with|/Amer. Ag. Chem. Co.,|D. B. Wilson Co., i
104 Potash . . .0 New Vorles i 0. 0 CV\;ateeru?I ........ 38.00, 26.5 [1.17/0.11 2.203.48/3.3 | 4.21| 3.01| 1.48) 8.70| 7.0/ 7.22 6.0|10.18|10.18|10.0
arlos Bradley, el \
Ellington .......__| 34.00 !
36.00 |
10292 \Wilcox’ Fish and Pot-|Wilcox Fertilizer Waldo Tillinghast,
51 ORI Tl Bt N Works, Mystic..... ; lz‘lraixll)ﬁeld' ......... 25.00| 19.% ‘fl-.,- 0.23/2.7312.96| 2.5 | 1.82 3.89; 3.41| 9.12) 6.0 5.71| 5.0/ 3.69| 3.69/ 3.0
. W. Dennison b
Mystic - St o 22.00 i )
Olds & Whipple, | y
Hartford coeso<l=0 C [ 20,001 | |
i zg.oo ] 4

* See special notice, page 46. !
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NITROGENOUS SUPERPHOSPHATES. ANALYSES AND VALUATIONS—Continued.

NITROGEN. PHOSPHORIC Acip. PoTasH.
" E § Ni’{:::ga:n. Total. Available.: Found'. ;
) Name or Brand. Manufacturer. Dealer. 5 : a i g | ad e ; <
' ' 25 | 3 T R T T s S O R R P I T
g 5@ A IERR AR R R IR IR R
- g &% | 8 Belsc || 2 3|3 | & 2| &8s |2 |8 5| & |¢
*\1. _Sampled by Station
Agent.
10111 |Quinnipiac Market Amer. Ag. Chem. Co.,|C. Buckingham, |
Garden Manure....| New York_...... |  Southport - ... $31.00 $25.8 1.17| ---|2.29/3.46| 3.3| 5.28| 3.58) .90 10.76| 9.0/ 8.86| 8.0 7.24| 7.24
‘ . G. M. Williams Co., |
New London__.__. 36.00
35.00
10201 [Essex Lawn Dressing Russia Cement Co.,|W. J. Cox, ‘ !
- Gloucester, Mass...| East Hartford _:.__| 40.00 ‘ 0.03/4.05/0.03/4.11| 3.7| 0.67| 4.18 6.19/I1.04| 7.0 4.85| 6.0| 0.15| 8.64
10308 [Mapes’ Top Dresser,*|Mapes F. & P.G. Co., ‘ ' ¢
Improved, full New York:LJ 11046 R. H. Hall,
strength . 220020 East Hampton.._... 48.00 352 7.78/0.26/0.42(8.46/10.0| 1.47| 3.1I| 2.69| 7.27 8.0 4.58|....| 1.24| 4.84
Mapes’ Branch, ‘ ' : ;
g Flattford o loconl 48.00
10285 [Mapes' Average Soils Mapes F. & P.G. Co., Mapes’ Branch, .
Complete Manure..| New York......_... Elartford &0c ducd 2 34.00] 24.9 |2.71/0.25/1.39/4.35 4.I| 3.20| 3.24| 1.73 8.17| 8.0| 6.44| 7.0 I.25| 5.22
Manchester Elevator [ | 5
Co., Manchester___| ' 34.00
. 10024 |Formula A .......... Sanderson Fertilizer|D. L. Brockett, .
& Chemical Co., Suffield oLl 33.00 24.1 .4 |0.42! ---|2.99/3.41 3.3| 5.02| 2.62| 1.95 9.59| 9.0| 7.64| 6.0/ 6.31| 6.31
New Haven__.__.___ Geo. W. Eaton, ; !
Plamville oo L8 iag ool i
E. B. Clark Co.,
Milfordbioio ool 33.00
10197 |American Farmers’ American Farmers’ H. T. Childs,t | z
Market Garden Fertilizer Co., New| Woodstock _...... Y ---l0.69/2.50(3.19| 3.3| 6.42| 1.70| 1.60 9.72| 9.5| 8.12| 8.0/ 6.26| 6.94
Speaial <o al el o Workicoe 0o o3 o E. F. Strong,
Colchester -1 . _uic 34.00
S. V. Osborn, ‘
Branford ... 35.00
10029 [Bowker’s Fisherman’s|Bowker Fertilizer Co., Wilson & Burr,
Brand Fish and Pot-| New York...._.... Middletown _..__._ 26.00 _..l0.18(2.37|2.55| 2.5| 3.22| 2.99| 1.66| 7.87| 5.0 6.21| 4.0 3.95 3.95
ashi i D e it oLy D. B. Wilson Co.,
Waterbury -4 -.| 28.00|
10205 |Chittenden’sComplete|National Fertilizer G. A. & H. B. Wil- ‘
Bertilizeri-Cl . L4 Co., Bridgeport....| liams, E. Hartford.| 37.00 0.45/0.62|2.4013.47| 3.3| 6.64| 1.83 1.33| 9.80/10.0 8.47 8.0| 6.40| 6.40
F. Hallock & Co., [ -
Yerhy L el S 33.00 i ’
W. H. Mansfield,} : :
West Hartford ....| 36.00
10236 (Wilcox’ Complete Wilcox Fertilizer iy
Bone Superphos- Works, Mystic. ... Manufacturer ... ... 28.00| 19 0.31/0.12|1.91|2.34| 2.I| 4.38 4.32| 4.25/12.95 9.0| 8.70|.---| 3.53| 3.53
phate u el s 12 el W. A. Howard,
. Woodstock......_.| 28.00
C. G. Fitch,
Jewett City._Liil,
10286 |Chittenden’s Fish and|National Fertilizer Joseph Myers, ‘
Potashi .ol Jiotd o Co., Bridgeport....| Windsor Locks....| 29.00 21 —-| -..|2.99|2.99| 3.0 4.59 2.76| 2.51| 9.86| 6.0| 7.35|..--| 2.94| 4.II
A. H. Cashen,
Meriden! ot 0n 500 30.00
G. A. & H. B. Wil- .
liams, E. Hartford.| 32.00 4

* See special notice, page 46, t Not a dealer.
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2’ Name or Brand. Manufacturer, Dealer.
g
B -
1. Sampled by Station
Agent.
10317 |Fish and Potash...._|Rogers Mfg. Co., E. F. Strong,
Ropkfallid Lo D crs Colchester _._.....
Manufacturer’ ;... UL
Rockville Milling Co.,
Rockville oo 0.7
10525 Middlesex Special -..|Bowker Fertilizer Co., August Grulich,
NewiYorkd st o "MesrdemSi /ol Cuilz,
10243 [Swift's Lowell Market Swift’s Lowell Fertil- Spencer Bros.,
Garden Manure....| izer Co., Boston ...| Suffield . ......._.
D. W. Barnes,
: WindsorS.Cl ooud.
10295.Hubbard’s All Soils,/The Rogers & Hub.J. M. Johnson,
All Crops Phos-| bard Co., Middle- Woodstock........
phate Lo s i s oW Dl d L --|Jos. Sarle, Dayville..
9993 |Bowker’s Market Gar- Bowker Fertilizer Co.,( W. B. Martin,
den Fertilizer......| New York......._. Roekville o 2l L
Bowker's Branch,
; Southport - _._._...
10296 |O. & W. Special Phos- Olds & Whipple,
ghate 'L jLig Ll Haztford o0 Gu, Manufacturer -......
10209 |Long Islander Market/E. Frank Coe Co., \WW. L.&S. T. Merwin,
Garden Special._-..| : New York_...._ ... Milfordis i oiyial oo
10206 [Chittenden’s Market|National Fertilizer Joseph Myers,
Garden Fertilizer .| Co., Bridgeport....| Windsor Locks._..
A. H. Cashen,
Meriden = ¥ S50 L
10045 |[Essex Fish and Pot-Russia Cement Co.,|W. J. Cox,
ashy oo )..-.| Gloucester, Mass...| East Hartford_..._.
Spencer Bros.,
Suffield Sl vty
10300 |Armour’s All Soluble_|Armour Fertilizer R. H. Hall,
Works, Baltimore,| East Hampton_____
51 e Lol AR B g E. A. Buck & Co.,
Willimantic -......
Meriden Grain & Feed
Co., Meridenc 4.
10235 Wilcox’s Special Su-|Wilcox Fertilizer Manufacturer ______.
perphosphate .. ___. Works, Mystic ....|Waldo Tillinghast,
Blainfield: .0t i
C. G. Fitch,
Jewett City._.. ...
10306 [Swift’s Lowell Animal Swift's Lowell Fertil- Andrew Ure,
Brand for all Crops.| izer Co., Boston _..| Highwood ___.___.
‘ S. W. Bray, Milford .
Spencer Bros.,
SufhieldAsS2ouse sl o
10219 |Lister’'s Success Fer-|Lister’s Agric. Chem.|D. C. Burnham,

flizer e uas il o did

Works, Newark,
DAl et ey T

A. W. Hutchinson,
Gilead 5. o St

Dealer’s cash price

$20,2¢
0

R.F. D., Colchester

Valuation per ton.

15.39‘

21.34

Nitrogen as
Ammonia.

»NITRéGENOUS SUPERPHOSPHATES. 57
ANALYSES AND VALUATIONS—Continued.
PHOSPHORIC ACID. POTASH.
¥ ¢ =
& : $ T lE & o ) :
S8| ¢ | 69| 2| B |2 | % |g9| % |E9| o8| 3 | ¢
gl 3| 881 3 4 2 OB O O e 5| = g
z = | O 0 ] = = | O = (& = = <]
3.56| 3.3 | 1.66 7.01| 6.0 4.09| 4.09/ 3.8
2.84| 2.1 | 2.75 5.97| 5.0 5.74| 5.74| 6.0
4.70| 4.1 | 4.21 8.44 8.0 0.89| 6.63/ 6.0
2.24| 2.3 | 7-94 13.47/12.0 3.90| 3.90| 3.0
2.50| 2.5 | 4.56 (2% 41387 20 9.96| 9.96/10.0
4.18| 4.1 [none . 7.60| 4.0 1.24| 5.28) 3.3
2.90| 3.3 | 6.52 10.71|10.0 5.9I| 5.91| 6.0
2.52| 2,5 | 5.97 10.12| 9.0 6.61| 6.61| 6.0
2.48| 2.1 | 4.29 14.62 12.0 2.54| 2.54| 2.3
‘3.17 2.9 | 6.38 Q.20 . nacf -8 4.08| 4.08 4.0
1.41} 1.0 | 4.64 11.5I| 9.0 2.30| 2.30| I.§5
2.70| 2.5 | 5.57 10.89/10.0 4.27| 4.27| 4.0
1.53| I.2 | 8.08 12.00/11.0 0.40| 2.93| 2.0
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NITROGENOUS SUPERPHOSPHATES.

1903.

Name or Brand.

Station No.

Manufacturer.

Dealer.

e

Organic.

Dealer’s cash price
per ton,

Valuation per ton,
Nitrates.
Ammonia.

Nitrogen

‘ Nitrogen as

Agent.
10193 |Sanderson’s Special,

10278 |Williams & Clark’s

10116 |Darling’s Farm Fa-

10261 |Mapes’ Complete Ma-

10030 |Bowker’s Hill & Drill

“1. Sampled by Station
10% Potash________.

Americus Ammoni-
ated Bone Super-|” York City ___._.._.
phasphate; . =it-00

Havenyoau )0 4o

10212 |Cecrops Cereal Brand Frederick Ludlam,

New York: .., ...z

9997 |Bradley’s XL Super- American Ag. Chem.

phosphate s . a Lo

Gor ANV

9999 |Quinnipiac Phosphate American Ag. Chem.

10120 |Bradley’s New Method
Fertilizer = . ohld
10319 |Great Eastern General
Fertilizen o in iy oy

10112 |East India A, A. Am-
moniated Super-
phosphate . ........

10023 |Luce Bros.’ Bone, Fish
and/ Petash. 22 15

10272 |Crocker’s New Rival
Bertilizer' -  2usdda.

O pard (NS T Ty

American Ag. Chem.
o N YLyt 2
American Ag. Chem.
Cou i NV e o

American Ag. Chem.
RGo AN Y e oo

Sanderson Fertilizer &
Chem. Co., New
{2 5 R el gl

American Ag. Chem.
O IING S e e

Sanderson Fertilizer &
Chemical Co., New

American Agricultural
Chemical Co., New

American Ag. Chem.
vorite ) - ek Co., New York....

Mapes F. & P. G. Co.,
nure, A Brand._.... New York City ...

Bowker Fértilizer Co.,
Bhosphate .. o L2y New York City ...

Geo. W. Eaton,

Manufacturer ..____.
R. H. Hall,
East Hampton___.
D. B. Wilson Co.,
Waterbury, L. - ..cu
R. H. Hall,
East Hampton_.._.

M. D. Stanley,
New Britain_._.._.
A. R. Manning & Co.,
Nantic . e
T. E. Greene,
Plainfield __L__....
F. S. Bidwell & Co.,
‘Windsor Locks___.
Mapes’ Branch,

Hartford oL .onlo

C.W.&T.F. Atwood,
Watertown ....____
Bowker’s Branch,

Southport . ... ...

S. A. Smith,
Clintonville . ...._.:
F. S. Bidwell & Co.,
Windsor Locks ...
Spencer Bros.,Suffield
Scofield & Miller,
Stamford 2o oo tLol
Meeker Coal Co.,
Norwalk e o 11
F. S. Bidwell & Co.,
Windsor Locks....
Spencer Bros.,
Suffieldi sl il
T. K. Greene,
Plainfield = i1k
J. B. Shekleton,

East Killingly.....
Edw. White,
Roekvillec L2000 05
W. F. Andross,

East Hartford © 1.

E. B. Clark Co.,
Milford s et 2dx.

Plainville . .x-<2.5..
F. M. Loomis,

|

»
an
w0

North Granby ...

1.29/10.02

3.80/13.10/12.0

1.97/12.03/10.0

2.35/11.83/10.0

2.64|11.83|11.0

2.74/11.81|11.0

2.33/11.00| 9.0

3.53/11.71|10.0

1.98/12.10/I1.0

3.52| 7.60| 6.0

°

8.0
8.0

9.0

4.08 4.0

9.0/ 8.73|

.
NITROGENOUS SUPERPHOSPHATES. 59
ANALYSES AND VALUATIONS— Continued.
PHOSPHORIC ACID. POTASH.
Total. Found.
2
g K . g < ]
I o g ) S o o . 2 & g
B9 4 | B| S| 7 [EB8; 0 |§%|<c| %3
i A 2 G S R L LN
&} @0 & - =
7.96/ 9.0 5.0/ 9.42| 9.42
12.11/11.0 9.0| 2.17| 2.17
10.61/10.0 8.0/ 3.15| 3.15

10.0| 3.56 3.56

9.0 2.37| 2.37

8.0/ 1.29| I.29

9.0| 2.32| 2.32

2-331 2.33
|

3.50, 3.50
4.05| 4.05

2.30| 2.30
|

i

|
4-33‘ 4.33

|

8.0 2.821 2.82
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NITROGENOUS SUPERPHOSPHATES.

Station No.

10259

9990

10269

10118

10102
10262

10101

10277

10115

10237

10256
10265

Name or Brand.

Manufacturer.

1 Agent.

Swift’'s Lowell Bone
Fertilizer for Corn
and Grain' i ok-s

Bowker's Farm and
Garden Phosphate
or Ammoniated Dis-
solved Bone_...._.

All Round Fertilizer_

Church’s Fish and
Potashit s Lo n

Mapes’ Cereal Brand.

Chittenden’s Ammo-
niated Bone Phos-

Mapes’ Top Dresser
Improved, half
strengthi el e g

Quinnipiac Climax
Phosphates o0l i

Darling’s General Fer-
tilizer demait L

|
Essex Ar Superphos-
phate:Qudaifioin e

Gloucester Fish and
Botashi - —s- 03 oe
E. Frank Coe’s H. G.
Ammoniated Super-
phosphate ____.....

‘1. Sampled by Station|

Swift’s Lowell Fertil-
izer Co., Boston __.

Bowker Fertilizer Co.,
New York.____._...

Rogers Mfg. Co.,
Rockfall

American Ag. Chem.
Col NP W a s

|Mapes F. & P. G. Co.,
New Yorksis o &

National Fertilizer
Co., Bridgeport.__.

Mapes F. & P. G. Co.,
New York

American Ag. Chem.
Co., N. Y
American Ag. Chem.|
Co. s N.. ¥

|Russia Cement Co.,

Gloucester, Mass. ..
|

Bowker Fertilizer Co.,§
New York. 2. 8. 0.

E. Frank Coe Co.,

New!Xork: .4 i s ]

Dealer.

Spencer Bros.,
Suffieldas. ¢~ Flhs
H. A. Bugbee,
Willimantic - ...___
E. B. Clark Co.,
Milterdabs a2
Hubbell & Bradley,
Saugatuck Lo.o 0 o

E. F. Strong,
Colchester ... ...
Manufacturer
Rockville Milling Co.,
Roekville’ .. ..1..
J. & H. Woodford,
L e R O
A. I. Martin,
Wallingford - ...

A, N. Clark,
Milfexd e dioa. 6
E. F. Strong,
Colchester ol ...
Geo. W, Eaton,
Plainville 2. .. ...
G. A. & H. B. Wil-
liams, E. Hartford.
Wilson & Burr,
Middletown ... ...
F. S’ Bidwell & Co.,
Windsor Locks....

J. P. Lathrop,
Plainfield > 2.0 ...

F. S. Bidwell & Co.,
Windsor Locks....

T. E:. Greene,
Plainfield s0s.x <.

E. F. Strong,
Coleliesters ol Jnws_
Henry Davis,
Durham Center.. ..
Lightbourn & Pond
Co., New Haven ..
R. A. Hardin,
Glastonbury._.....
R. Babcock, Old
Ngsitie Dol Aviae

Dealer’s cash price
per ton.

|

32.00
28.00

27.00
28.00

20.00
27.00

2I1.00
26.00

28.00
28.00]
30.00
30.00|

31.00

33.00
32.00J

26.00|
28.00|

26.00
27.00:

25.00|

z.0C
25.0 |
24.00,
34.00|

32.09)

33.0¢

/_

$30.00/ §
28.00|

23.00

£ 28

%ﬁlTROGENOUS SUPERPHOSPHATES. 61
“‘zi,YSEs AND VALUATIONS—Continued.
,,“,‘7 GEN. PHOSPHORIC ACID, POTASH.
. 7 N'ilt‘l?;;: i Total. Available. Found. '

I 3
% g PP é g [Bal 4 | 8g| 4 :
3 4 Z ko‘ (3 3 4 L 1 0] B ¢] = = ©
C e R R gilsl, il Ay

4

.|1.83|1.83 1.6 | 5.92| 2.76| 1.27| 9.95 9.0/ 8.68| 8.0| 2.94| 2.94| 3.0
8

‘F

' 174 1.7 | 6.86 2.36 1.58/10.80 9.0 g.22| 8.0 2.56| 2.56| 2.0
b |

1.61/1.76| 1.7 | 5.52| 3.00| 1.83/10.35/10.0 8.52| 8.0| 2.87 2.87; 2.0
B ¢ ‘

6. 1

'_187 1.87| 2.1 | 3.97 1.88) 3.03 8.88] 7.0| 5.85| 6.0 3.02| 3.02| 2.0
Rl

.,"I.gor.gg 1.7 | 3.90| 3.76| 1.27| 8.93| 8.0 7.66| 6.0| 3.34| 3.34|' 3.0
)%».,»2.102.10 1.8 | 6.10] 2.45| 1.65/10.20/10.0| 8.55| 8.0 2.64| 2.64| 2.0
u | 4 i
"';,bg184.46’4.9 0.35| 1.84] 2.21| 4.40| 4.0| 2.19|.._.| 0.68| 2.37| 2.0
;.;‘»;VI-ZSB 1.38/ 1.0 | 4.99| 3.56| 3.05/11.60|10.0| 8.55| 8.0| 1.98 1.98| 2.0
‘i:;-'%'-29 .38/ 1.3 | 5.25| 3.12| 1.43| 9.80| 7.0| 8.37| 6.0| 3.30| 3.30| 3.0
. v
4 1
I
»n‘f,‘-zz 1.22| 1,0 | 2.37| 4.27| 5.68/12.32| 9.0| 6.64| 7.0| 2.34| 2.34| 2.0
L

pr 1.16/1.26 0.8‘ 3.65| 4.26| 3.53/11.44| 9.0| 7.91| 8.0| I.17| 1.17| I.0
i‘:‘::.81 2.09| 1.9 | 7.33| 2.06| 1.56/10.95/10.0| 9.39| 9.0| 0.58| 2.41| 2.3
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NITROGENOUS SUPERPHOSPHATES,

2‘ Name or Brand. Manufacturer. Dealer.
5
s -
1) Sampled by Station
Agent.
10281 Berkshire Ammoni- |Berkshire Fertilizer |Johnson Bros.,
ated Bone Phos- €o.;-Bridgeport....| iJewett City. . ... .
Bhates oo ortas oo J. W. Palmer,
Stamford--...o.. .
Manufacturer .._._..
10321 Packers’ Union Uni- American Ag. Chem. G. W. Eaton, Bristol.
versal Phosphate. .|| Co., N. ¥ oo .o F. L. Mackay,
Ellington .. . 0. 28
10162 [Read’s Standard Su-|/American Ag. Chem. O. Russ,
perphosphate ______ Con e Mol e s Mount Hope _..__.
\J. A. Nichols & Co.,
| Dantelsont. . .. .il
L. A. Fenton,
Norwich Town.._.
10263 |Chittenden’s Uni- National Fertilizer = G. W. Eaton,
versal Phosphate .| Co., Bridgeport...., Plainville ___.___.
A. H. Cashen,
(Mietiden ' 0L Ead 2 2
10119 |Bradley’s Eclipse American Ag. Chem. Phineas Platt,
Phosphate s ¢ cut CowNe Mo wwoes oo Milford s<ot o2 ol
J. M. Young & Co.,
Norwieh ... 200 -
10282 |[Bowker’s Sure Crop /Bowker Fertilizer Co.,[Hubbell & Bradley,
Phosphate.caoui. il New York. i Ci by Sangatnckin o2
A. R. Manning & Co.,
Mantiolaa L ot )
10239 (General Crop Fish  |Ohio Farmers’ Fertil-|W. Smith & Son,
Gritdfip: sedis Jaell izer Co., Columbus,| Canterbury....___.
Ohio; Eoduo tul Cey R. B. Witter,
Broeolelyne o1 LU
G. D. Bates, Putnam.
10051 |Bradley’s Niagara American Ag. Chem.|Phineas Platt,
Phosphate ._..____. Cou Np Ve o ) Milford yiele o0
W. L. Wellwood,
South Coventry....
2. Sampledby Purchas-| Manufacturer or
. ers and others. Dealer., Sent by
10110 |Swift-Sure Superphos-M. L. Shoemaker & W. I. Stevens & Son,
pPhate.c_ oot ainis Co., Philadelphia .| Hockanum ..___.__.
10055 |Phosphate _........_. Ernest L. James,
Warrenville; ..obud Manufacturer ____._..
10190 |[Formula A ___.__._._. Sanderson Fertilizer &
Chem. Co., New |G. F. Douglass,
Havene = ool o0 Collinsville _.____.
10090 |Peruvian Guano . ... Bowker Fertilizer Co., Thos. L. Kenney, R.
New York-........ D. No. 2, Suffield..
10040 |Superphosphate...._. C. W. Beardsley,

Superphosphate

Mitfordi . .ot

Dealer’s cash price
per ton,

$27.00
28.00
26.00
27.00
2%.00!
2Q.00
30.00,

29.00
29.50

25.00
25.00
29.00

28.00
28.50

30.00

27.00
28.50

26,00

23.00)
25.00

27.00

30.00
28.50

- Valuation per ton.

$I4,_

4.2

15.2

12.7

14.3!

12.%

1308

* From the G. W. Miles estate, Milford.

' |0.09

Ni&égen as
Nitrates. -

 10.13] .

NITROGENOUS SUPERPHOSPHATES. 63
ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
Total Total. Available. Found.

Nitrogen. <

1 ) 7 3 ]

S A A e R ST - L e OO A I e
oat-cl i i Bl B S A R
_-_lo.03/1.40|1.43| 0.8 | 4.80| 2.93| I.39| 9.12/10.0| 7.73| 8.0 1.69| 2.95| 2.0
__| .__l1.06|1.06| 0.8 | 5.41| 2.62| 2.15/10.18| 9.0| 8.03| 8.0/ 3.30| 3.30| 4.0
_.| ...|1.04/1.04| 0.8 | 3.90| 4.21| 3.67|11.78/10.0| 8.11| 8.0 3.99| 3.99| 4.0
_.| -_.|1.04/1.04| 0.8 [ 4.99| 3.53| 2.09|10.61|10.0| 8.52| 8.0| I.23| I.23| L.O
__| ...|1.30/1.30| 1.0 | 5.01| 3.39 2.17|10.57 9.0| 8.40 8.0| 2.20| 2.20| 2.0
__|0.99|1.12| 0.8 | 5.74| 3.31| 1.94|10.99|10.0| 9.05| 9.0 I.98| I.98| 2.0
-.-|0.94/0.97} 0.8 | 2.90| 5.51 1.79/10.20| 9.0| 8.41 7.0 1.48| 1.48| 1.0

oof .._|1.12|1.12| 0.8 | 4.43| 3.66| 2.48/10.57| 8.0| 8.09| %7.0| 1.75| I.75| 1.0
0.93| ..-|2.21|3.14| 2.9 | 9.0I| 3.89| 2.04/14.94/14.0|12.90| 9.0| 0.59| 4.73| 4.5
..|o.10|2.14|2.24| 2.5 | 5.62| 6.17| 2.86|14.65|13.4 |11.79(10.1| 2.58 2.58| 2.3
0.93/0.10(2.61(3.64| 3.3 | 4.75| 2.64| 0.95| 8.34| 9.0| 7.39| 6.0| 5.88| 5.88/ 6.0
1.32/0.73|2.14| 2.6 | 0.94| 6.95|15.43|23.32 26.0| 7.89 7.3| 1.93| 3.42| 1.4

Bl salr 3830 fiou1gl 2. 7sla8:g8l22, 961 s uivle 3. 8BE L e Ll e g T o
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SPECIAL MANURES.

Here are included such mixed fertilizers, chiefly nitrogenous
superphosphates, as are claimed by their manufacturers to be
specially adapted to the needs of particular crops.

1. Samples Drawn by Station Agent.

In the table on pages, 68 to 85 are given analyses of one
hundred and three*brands represented by samples drawn by the
Station agents.

GUARANTEES.

Of the samples represented in the following tables, five failed to meet
the maker's guarantee in respect of nitrogen, nine in respect of phos-
phoric acid and eleven in respect of potash; in all about one-fourth of
the whole number of special manures examined.

The brands which thus failed to fully meet the minimum
claims of the manufacturers by more than one-tenth per cent.
. were the following :— '

10186. Boardman’s Complete for Potatoes and General Crops.
Potash found 9.70, guaranteed 10.0.

10192. National Fertz. Co.’s Chittenden’s H. G. Special Tobacco
Fertilizer. Total phosphoric acid found 6.35, guaranteed 7.0.

10527.% American Agricultural Chemical Co.’s H. G. Tobacco
Manure. Available phosphoric acid found 3.20, guaranteed 5.0, potash
found 9.69, guaranteed 10.0.

10309. ~ Rogers’ H. G. for Oats and Top Dressing. Available phos-
phoric acid found 6.86, guaranteed 7.0.

10122. Hubbard’s Oats and Top Dressing. Nitrogen found 8.69,
guaranteed 8.8.

10320. Shay’s Potato Manure. Nitrogen found 2.59, guaranteed 3.0.

10121. Hubbard’s Soluble Potato Manure, Nitrogen found 4.89,

guaranteed 5.0.

0989.% . American Agricultural Chemical
Manure. Nitrogen found 5.41, guaranteed 5.8.

10172. Russia Cement Co.’s Essex Special Tobacco Manure.
Nitrogen found 4.30, guaranteed 4.5. i

10222. Bowker’s Stockbridge Grass and Top Dressing. Potash
found 5.33, guaranteed 6.0.

10220. Shoemaker’s Swift-Sure Superphosphate for Potatoes.
ash found 6.20, guaranteed 7.0.

10200. Sanderson’s Tobacco Fertilizer.
phoric acid 8.76, guaranteed 9.0.

Co’s H. G. Tobacco

Pot-

Formula B. Total phos-

* See notice on page 65.

SPECIAL MANURES. 65

- 0.* Rogers’ H. G. Complete Corn and Onion. Available phos-
acid found 5.56, guaranteed 6.0.
7. Lister's Special 107 Potato. Potash found 9.58, guaranteed

053. Hubbard’s Potato Phosphate. Potash found 4.77, guaranteed

»88. American Farmers’ Corn King. Potash found 3.78, guaran-
4.0.

7. American Farmers’ Complete Potato.
teed 6.0.

031. Bowker's Stockbridge Corn Manure.

Potash found 5.55,
Potash found 6.76,

04.% Rogers’ Tobacco Starter, Available phosphoric acid found
 guaranteed 6.0.

925. Sanderson’s Potato Manure, Total phosphoric acid found
87. Coe’s Celebrated Special Potato Fertilizer. Potash found
guaranteed 4.0.

57. Lister’s Corn and Potato Fertilizer.
teed 3.0.

) Sanderson’s Corn Superphosphate.
d 8.70, guaranteed 10.0.

2. Bowker’'s Potato and Vegetable Phosphate.
acid found 8.08, guaranteed g.0.

Potash found 2.82,
Total phosphoric acid

Available phos-

B
In some of these cases, at least, a deficiency of one ingre-

t is accompanied by a very considerable excess of another;
e discrepancies being largely explained by imperfect mix-
of the raw materials at the factory.

Analyses requiring Special Notice.

American Agricultural Chemical Co.s High Grade
acco Manure, 9989, the analysis of which is given on pages
nd 71, failed to meet the maker’s guarantee in nitrogen by
per cent.,, while the percentage of potash found was 0.8
€ than the minimum guarantee. At the request of the maker
her sample was drawn and analyzed, which is numbered
on pages 68 and 69. This shows 114 per cent. more nitro-
than the minimum guarantee requires and about 0.3 per
less potash.
Russia Cement Co.’s Essex Special Tobacco Manure.
Aay last an analysis was made, No. 10044, of a mixture of
Samples drawn from the stock respectively of J. & H.
ford, Avon; Spencer Brothers, Suffield; and the Blish

notice on page 67.

5
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Hardware Co., South Manchester. This anal‘ysis showed a
deficiency of both nitrogen and potash and led to a request from
the manufacturer that the Station would investigate further, as
the analysis did not represent the average quality of the brand.

Accordingly, the three saniples above referred to were sep-
arately analyzed and reported. It appeared that those from
Spencer Brothers and J. & H. Woodford, Nos. 10171 and 10172,
pages 68 and 71, agreed fairly well in composition with the
guaranteed composition, while the sample from the Blish Hard-
ware Co., No. 10173, was very different in composition. The
agent then went to South Manchester and drew a new sample of
this brand, 10757, which was totally unlike the other in com-
position, but agreed well with the analyses of samples from
Suffield and Avon. Both manufacturer and dealer state that
only one shipment of this brand was made to the Blish Hard-
ware Co. and that the entire shipment, with exception of one
bag, was there at the time of the agent’s second visit. It would
seem, therefore, as if a mistake had been made on the part of the
Station in sampling, or in labeling the first sample drawn from
the Blish Hardware Co. All these analyses are here given, as
it is the invariable rule of this Station to print every analysis
of such fertilizers as are entered for sale in this state. We
believe samples 10044 and 10173 do not at all represent the com-
position of this brand.

I0I7I 10172 10757 10044 10173

Nitrogen of nitrate il 2o ne sl . 1.80 1.75 1.92 1.91 1.80
-y A8 AMMenia L ae lle T oy 0.05 0.04 0.00 0.00 0.00

& OFPARICH e el e e 3.11 2.51 2.94 2.39 1.95

i feraln s Saaie S A R 4.96 4.30 4.86 4.30 3.75
Phosphoric acid, soluble --o--..._. 3.17 3.21 3.84 4.08 4.02
£ o meverted Lo nlil s 3.07 2.93 2.58 2.67 3.06

2 Retinsalubles Lo J 3.07 3.62 3.52 3.74 4.05

o b o botal Lo oL this 9.31 9.76 9.94 10.49 II.I3
Potash LIt Suans B el St SUEa 12.33 I2.95 12.25 . I1.15 8.17

Tt is claimed by the manufacturer that one half of the potash in
Mapes’ Tobacco Manure, Wrapper Brand, sample No. 10088,
pages 70 and 71, is in form of carbonate. If one-half of the
potash were valued as carbonate at 8, the valuation would be
$38.31 instead of $34.83 as in the table. For remarks on the use
of carbonate of potash in tobacco fertilizers see page 3I.

SPECTAL MANURES. 67
e Rogers Manufacturing Co. call attention to the per-
ige of available phosphoric acid in the sample of their High
e Complete Corn and Onion Manure, No. 10210, pages 72
73, which is lower than the guarantee. A sample sent by
anufacturer, No. 10542, the analysis of which will be found
ages 84 and 85, contained 6.90 per cent. available phos-
yric acid, which is well above the guarantee.

similar objection was made to the analysis of Rogers
co Starter, No. 10294, pages 8o and 81, in which the
able phosphoric acid was 3.88 per cent. where 6.00 was
A teed.

second sample of the same brand sent by the manufacturer,
. 10546, pages 84 and 85, contained 4.80 per cent. of availa-
phosphoric acid.

CosT AND VALUATION,

e method of ascertaining the retail cash cost price of the
manures and of computing the valuation is the same as
ibed on page 15.

verage cost per ton of the one hundred and three special
included in the tables was $33.30, the valuation, $23.53, and
yercentage difference, 41.5.

1902 the corresponding figures were: Average cost,
; valuation, $24.05; percentage difference, 38.7.

e average composition and cost of special manures for the
hree years has been as follows:

PERCENTAGE COMPOSITION.

X Available.
¢ . Nitrogen. phosphoric acid. Potash. Cost per ton,
903 3.03 8.00 6.32 $33.30
902 3.03 8.17 6.08 33.35
[ 2.87 8.88 6.44 . 32,64
- Igoo 2.86 8.90 6.35 32.73

ecial Manures Sampled by Manufacturers or Purchasers.

the table on pages 84 and 85 are included five analyses
ples sent to the Station for analysis by manufacturers or
asers,
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SPECIAL MANURES, SAMPLED BY THE STATION.

2 Name or Brand. Manuiacture,r. Dealer.
§ @
7] | 2 ‘ r
A \1. Sampled by Station ‘
n N Agent. |
10191 Complete Tobacco American Agricultural S, J. Stevens,
Manure .......----| Chemical Co.,N. Y.| Glastonbury....._.
10186 Boardman’s Complete ‘
Fertilizer for Pota-
toes and GeneralF. E. Boardman, |
fErans L JEe e Ll Westfieldiocou. .ol ‘Manufacturer _...._.
ongz‘Chittenden’s H.G. 1
Special Tobacco |National Fertilizer |J. N. Lasbury,
Fertilizer . irciloi Co., Bridgeport..-.‘ Broad Brook._. ___
10527 H. G. Tobacco Ma-American Agricultural
nure¥ _.________...| Chemical Co.,N.Y.|L.J. Grant, Wapping._
10180 H. G. Grass and Grain Rogers Mfg. Co., ‘Manufacturer _.____.
| Fertilizer - .- ... Rockfall .._._-.... R. H. Hall,
1 East Hampton __.._
| |
10309 H.G.Fertilizer for Oats|Rogers Mfg. Co., ‘Robt. E. Davis,
i and Top Dressing..| Rockfall __.___.___. liiGuiltord: oo 50l
1 |Arthur Sikes, Suffield
| : Rockville Milling Co.,
‘ ol Rockviller =i 4
10203 Gladiator Truck and|Nassau Fertilizer Co., C. Buckingham,
Lo g SO S 1o bl ] W Jscaiite Wl S 157 v 75 79 altosp i
10216 Essex Special Tobacco/Russia Cement Co., W, J. Cox,
saManare > 5 Lol Gloucester, Mass.__| East Hartford ..___ |
10195 Hubbard’s Soluble |The Rogers & Hub-/H. W. Andrews, ‘
Tobacco Manure-_..| bard Co., Middle-] Wallingford..__.._.
} QWA Skt IV ERY o R. H. Hall,
East Hampton.___..
H. H. McKnight,
Ellihgton .. .i.2.c
10122 |Hubbard’s Oats and The Rogers & Hub-/F. T. Blish Hdw. Co.,
Top Dressing._..... bard Co., Middle-| South Manchester .
town ...c-c---.--.-|S. E. Frisbie, Milford
H. W. Andrews,
Wallingford .. __._.
10320 |Shay’s Potato Manure C. M. Shay, Groton .. Manufacturer ___.._.
10171 |[Essex Special Tobacco Russia Cement Co., Spencer Bros.,
Manuge™ v donm obs Gloucester, Mass: .| "Suffield Lo.lullul
10757 |Essex Special Tobacco Russia Cement Co.,/F. T. Blish Hdw. Co.,
Manure® ik o Gloucester, Mass...| South Manchester _
10194 |H. G. Soluble Tobacco|Rogers Mfg. Co., W. E. Bostwick,
Mahure e hiie Raektatl?L tLoL L0 New Milford ... \
Arthur Sikes, Suffield|
10107 |[Essex Complete Ma- W. J. Cox, |

Roots & Vegetables

nure for Potatoes,/Russia Cement Co.,

East Hartford .____ |
Spencer Bros., [
Suffield

Gloucester, Mass. -

!
|

Dealer’s cash price
per ton.

\

$33.00 $2,8,

* See note, page 65.

Valuation per ton.

27.8,

35.1

SPECIAL MANURES. 69
ANALYSES AND VALUATIONS.
NITROGEN. PHOSPHORIC ACID, PoTASH.
Nif;gge‘;‘_ I Total. Available. Found.
B . 3
§ 55 .8 ; 5 5 % & h Bl 5 8
e e8| 3 1 4| & RS e | & al &S
|
f 1
0.07| ---14.97/5.04! 4.5 0.27| 4.27| 5.82/10.36| 4.0 4.54| 3.0 | 1.58| 7.01| 5.5
‘ ‘
!
i1 (L 3.593.64{ 3.2 6.37| 1.69| 0.38| 8.44|....| 8.06| 8.0 | g.70| 9.70|10.0
| |
‘ |
ol
Bl 1.304.746.04; 5.73 5.18| 0.81] 0.36| 6.35| 7.0/ 5.99| 5.0 | 0.85 10.75/10.0
0.06/I.42 5.8L7.29’ 5.8/ 0.18| 3.02| 3.26| 6.46| 6.0/ 3.20| 5.0 | 1.54| 9.69/10.0
0.04[0.06/3.12 3.22‘ 3.0/none| 7.49|10.38/17.87/16.0| 7.49|---- [13.8513.85/12.5
? .
4.520.132.196.84% 6.3 1.3I| 5.55/ 3.99/10.85| 9.0 6.86| 7.0 | 7.59! 7.59| 7.5
|
0.58/0.15(2.57|3.30| 3.3 5.63| 2.25| 1.46| 9.34| 8.0| 7.88| 7.0.| 7.74| 7.74| 7.0
1.56| --_|3.47/5.03 4.5‘ 5.18| 2.61| @.09| 8.88| 7.5/ 7.79| 5.5 | 1.38/12.25/12.0
2.66/0.18|2,21 5.05‘ 5.0i 0.69| 8.83| 3.21/12.73/10.0| 9.52| 7.0 | 0.93|11.49/10.0
1
!
§938) .. |1.31 8.69i 8.8/ 0.08| 4.79| 3.22| 8.09| 7.9| 4.87| 3.9 |10.20|10.20| 8.4
0.61| -..|1.98/2.59, 3.0| 4.64| 4.48| 4.75/13.87| 9.0/ 9.12| 8.0 | 5.80| 6.98| 5.0
1,80(0.05/3.11/4.96| 4.5/ 3.17| 3.07| 3.07| 9.31| 7.5/ 6.24| 5.5 | 1.49|12.33/12.0
1.92| -..(2.94/4.86| 4.5| 3.84| 2.58| 3.52| 9.94| 7.5/ 6.42| 5.5 | 1.53|12.25/12.0
1.71/0.16/3.45/5.32| 5.0| 1.89| 5.58| 2.10| 9.57| 8.0/ 7.47| 6.0 | 0.84|11.1511.0
0.64| _._{3.37(4.01| 3.7| 5.44| 3.02| 4.19/12.65| 9.0| 8.46| 7.0 | 1.32 8.70I 8.5
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SpECIAL MANURES, SAMPLED BY THE STATION."

=
§
S Name or Brand. Manufacturer, Dealer. .g’ i
o i ; et d
5 ’ '.62 <9
3 if |-
& " S
Sampled by Station .
Agent. Nl S
10182 [Darling’s Tobacco |American Agricultural J. S. Warner,
), Grower.._.._.._...| ‘Chemical:Co., N. Y. Glastonbury....__. $39.00 $30,4¢
? E. P. Latham, Granby| 38.00 =~ *
E. F. Miller,
- EIHDgton 5, 0 slie 36.00
10181 |Hubbard’s Grass andThe Rogers & Hub-|F.T. Blish Hdw. Co.,
Grain Fertilizer._..| bard Co., Middle- South Manchester . 39.00 30,75
town......_......_(H, W. Andrews, |
Wallingford - ... .. 38.00|
38.50
10198 |Wilcox’ Potato, Onion I. W. Dennison,
and Tobacco Ma-Wilcox Fertilizer Mystie S8 0 md L 35.00 27,68
MUFE L AT Works, Mystic_.-.. Olds & Whipple, i :
Hartfard .0 2200 37.00
10121 |Hubbard’s Soluble |The Rogers & Hub-/H. W. Andrews.
Potato Manure ....| bard Co., Middle-| Wallingford .___._. 38.00 30,
st IO ol 1] BRI TN S. E. Frisbie, Milford| 40.00
L4 39.00
9989 |High Grade Tobacco American Agricultural Spencer Bros.,
Manyrek 14t 1t ek Chemical Co., N. Y.| Suffield ... .. __. 44.00 34.57
E. N. Austin, Suffield] j42.00 :
10196 H. G. Soluble Tobacco|Rogers Mfg. Co., Arthur Sikes, ‘
and Potato Manure.| Rockfall ____.___.._. Suffield _._......__| 38.00 29.84
10172 Essex Special Tobacco|Russia Cement Co.,|J. & H. Woodford, ‘
G Manure® .aL0 8 is & Gloucester;;Mass, [ /Avion L. L0 L8 20k 42.00| 33.40
.00
10218 Mapes’ Seeding Down Mapes F. & P. G. Co., Mapes’ Branch, i |
Mantre d i ogl NGV et t o g el Hartford ool 1. 39.00 30.2
9998 |East India Potato Ma-|American Agricultural|S, J. Stevens, }
10 EL b IR (TRl Chemical Co., N.Y.| Glastonbury._...__. 36.00 27.49
Edward White,
Rackvyille ... 0 .. 35.00
|
10100 Mapes’ Economical [Mapes F. & P.G. Co.,|James H. Barker, 35.50,
PotatotManitre 128 0 1 o NV H T il 25 1 Braiferds. L 33.00| 25.5
E. F. Strong, ’
Colchester ....._. 34.00)|
33-501
10088 |[Mapes’ Tobacco Ma- Spencer Bros.,
nure (Wrapper Mapes F. & P./G, Co.,|i.« Sufield’) . /ouo. 0.2 46.00 34.83
Brand it s i NS b e F. S. Bidwell & Co., \
Windsor Locks-...| 46.00|
10189 |Chittenden’s Com- J. N. Lasbury, °
plete Tobacco Fer- National Fertilizer Broad Brook ..__.. 35.00 20.43
filizer U nel ITER e Co., Bridgeport.... John Kane,t Suffield.| 35.00
Geo. N. Thompson,}
Suhield o4 et 34.50
9991 |Stockbridge Potato & Bowker Fertilizer Co., Theo. Houser,} 6
Vegetable Manure .| N: V. ......... ... Suffield ol ii i 37.00| 27.1
E. B. Clark Co.,
Milford {00 2. 2il "33 09
Lightbourn & Pond
Co., New Haven. 37.00
36.00

* See note, pages 65 and 66.

t Purchaser, not a dealer.

SPECIAL MANURES. 71
ANALYSES AND VALuATiONS—Continued.
W .' NITROGEN. PHOSPHORIC ACID. PoTASH.
i e Total. | Available. Found.
itrogen. ;
8s |98 o $ o E
8188 82/ . |&. I e oy i3l 1 P
- -l - A Aol - O A T - -
8l 1.55/0.4612.66/4.67 4.5 3.42| 2.52| 0.55 6.49| 6.0/ 5.4/ 4.0 | 4.5810.53/10.0
-
0.05/0.04/2.75|2.84| 2.5/none| 8.96 8.23/17.19|15.0/ 8.96 6.6 |12.55|12.55/12.5
1
1.02/0.16(2.61(3.79| 3.3| 5.97 2.65| 1.74|10.36| 8.0/ 8.62| 7.0 | 1.24| 7.19| 6.0
‘ |
2.55]0.26/2,08/4.89| 5.0/ 0.64| 8.95| 3.71|13.30/10.0| 9.59| 7.0 | I.0I| 6.00| 5.0
j
----|1.97/3.44|5.41| 5.8| 3.63| 1.35| 2.68| 7.66| 6.0| 4.98| 5.0 | 1.73/10.81/10.0
0.70/0.09/3.07|3.86| 3.5/ 1.95| 6.22| 3.19|11.36| 9.0| 8.17| 7.0 | 1.01| 9.11| 8.8
1.75(0.04(2.57|4.30| 4.5 3.21\2.93 3.62| 9.76| 7.5| 6.14| 5.5 | 1.02|12.95/12.0
1.31,0.08|1.51!2.90 ....| 0.35| 8.52| 9.69|18.56/18.0; 8.87|.... | 8.72|11.24,10.0
0.49/0.80,2.18/3.47| 3.3| 5.02| 2.11| 0.94| 8.07 7.0 7.13| 6.0 |10.85/10.85/10.0
2'.320.08 1.25/3.65 3.3| 2.29| 2.96| 1.81| 7.06| 6.0| 5.25| 4.0 | 1.34| 9.12| 8.0
4.670.08 1.74/6.49| 6.2| 0.05| 2.36| 3.13| 5.54| 4.5| 2.41|.... | 1.18/11.6I|10.5
--..l0.52|3.11/3.63| 3.3| 7.38| 2.10| 1.14|10.62|10.0| 9.48| 8.0 ~0.72| 5.37| 5.4
1.250.31/2.10/3.66| 3.0| 3.42 2.97| 2.32| 8.71| 7.0| 6.39| 6.0 |10.34|10.34|10.0
1
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SPECIAL MANURES, SAMPLED BY THE STATION. ANALYSES AND V ALUATIONS—Continued.

> NITROGEN. PHOSPHORIC ACID, Porasu.
E Total Total. Available. Found.
= Nitrogen, -
2‘ Name or Brand. Manufacturef;.' Dealer. § y g,g s o 5 : g f::
0w 8 8= . . a g 3 - - &
Sampled by Station | « IS \ f |
ik Ma: Olds & Whipple, |
10202 |0. & W, Potato Ma- s ipple, 1
e g 20§ 5 NS DR B Hartford ..._.____|Manufacturer -------| $32%0 ---|2.59/3.25|.__.| 3.05 3.22| I.24| 7.51|----| 6.27| 5.0 0.84 7.67| 7.0
10291 | Wilcox’ Potato Ma- |Wilcox Fertilizer Spencer Bros., « H 6 6 5
i o S SR A S Works, Mystic_.... Suffekdic il sl 28.00 0.16(1.96|2.47| 2.0| 2.24| 4.35| 4.48/11.07| 7.0 6.59 ___. | 5.56| 5.56| 4.
W. A. Howard, Fiile
’ Woodstock ______. 28.00
Waldo -Tillinghast, .
Plainfisld/ii o % . 25.00)
Bowk FﬁldBkFlCBth il
10302 (Bowker’s Fairfie owker Fertilizer Co., Bowker’s Branch, ‘
I Pt e oy e oy Southport_ ... 35.00 00050, 3.3 498 4.77] 2881203 0.0 015 B.0 | 5.08) 5,08 G0
10185 |Armour’s H. G. Potato| Armour Fertilizer F. E. Tucker, Vernon| 34.00 ---|1.57/1.80| 1.7| 7.15| 1.91| 0.65| 9.7T|----| 9.06 8.0 | 7.I110.53 IO.
Fertilizer 245l (M4 Works, Baltimore,|E. A. Buck & Co., ‘ |
: MdCtnliach Gk R e Willimantic ... ____| 32.00 ‘
F. C. Benjamin & Co. |
Danbury i 0 250 30.00
Meriden Grain and f
Feed Co., Meriden . 34.00
10222 | Stockbridge Grass and|Bowker Fertilizer Co.,|Bowker’s Branch, ¥
Top Dressing..._.. N TR Hartford ... ._ ---| 37.00 0.96/1.994.95| 4.9| 6.14| I.T0| 0.56| 7.80 6.0/ 7.24 4.0 5.33 5.33 6.0
10108 ([Essex Complete Ma- W. J. Cox, 3 1| 9.5
nure for Corn, Grain|Russia Cement Co.,| East Hartford . ... 38.00 ---12.773.53| 3.3| 4.69 3.35| 2.69/10.73| 9.5/ 8.04 ... | 9.71| 9.71| 9.
; and Gragsidoonn | A Gloucester, Mass...|G. M. Cox, Vernon. . 38.00
10220 |Swift-Sure Superphos- M. L. Shoemaker &|J. G. Schwink,
phate for Potatoes .| Co., Phila., Pa..._. ! Meriden 250 15000 34.00 | ---|1.85/2.73| 2.8| 7.52 3.56| 2.8813.96|....|11.08|._.. | 6.20 6.20 7.0
Loomis Bros., Granby 34.00
10312 | Packers’ Union Po- American Agricultural T. A. Tillin hast,
3 tato Manure . ______ Chemical Co., N. Y. | Brooklyng_-_._---- 30.00 ---|1.84|2.51 2.1| 6.24 2.77| 1.74/10.75| 9.0/ 9.01| 8.0 7.30 7.30| 6.0
R. M. Fenn, | [
Middlebury ___.___ 33.00J i \ 4
5 31.50 )
10297 | Tobacco Starter and|/American Agricultural Broad Brook Lumber ; 3 8 4.0
Grower.........._. Chemical Co., N. Y.| Co., Broad Brook -| 33.00 ---[2.213.51| 3.3| 7.09| 2.19| 1.22/10.5010.0 9.28) 8.0 | 4.73 4.73 4.
Edward White, ;
Rockvillet o a0 0 0 33.00
10213 Swift's Lowell Potato Swift's Lowell Fertil-S. W. Bray, Milford.| 19.00 ---|2.502.69| 2.5/ 6.05 2.61 I.25 9.91 9.0 8.66| 8.0 | 0.76 6.13 6.0
Phosphate _....____ izer Co., Boston, [Spencer Bros., l
Magsi_ volni o liSnthebdl L sl TN 35.00
] Geo. S. Jennings, ] |
Southport _.:______ 30.00 |
10200 |Sanderson’s Tobacco|Sanderson  Fertilizer Herman Birke, j 6 i 6.0
Fertilizer. Formula| and Chemical Co.,| Hillstown . . . ... 33.00 ---|2.28/3.40/ 3.3| 4.22 3.09| T.45 8.76 9.0 7.31 6.0 0.96/ 5.93 ©.
Bra e doyia o New Haven ___.__.|]. O. Griswold,} ’
; : vC i ¥ Glastonbury._____. 33.00 [ ]
10210 |[H. G. Complete Corn ogers Mfg. Co., Robt. E. Davis,
and Onion Manure* Rockfall% .......... Guilford ... .._.__| '33.00 0.102.61/3.64| 3.0/ 2.27 3.29 3.63 9.19 8.0 5.56/ 6.0 | 7.45| 7.45| 7.0
Arthur Sikes, Suffield| 34.00 ‘
Rockville Milling Co.,
& i r ¥ Rockville ________. 36.00 ‘ )
10290 |Wilcox’ Grass Fertil-|Wilcox Fertilizer i \
? Haen s v il OF Works, Mystic..__. Manufacturer ______. 35.00 25.9¢ ---'2.19'4.07' 4.1l 3.14' 3.99 2.35' 9.48' 7.0l 7.13.... | 5.82' 5.82| 5.0

* See note, page 67. t Purchaser, not a dealer,
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SPECIAL MANURES, SAMPLED BY THE STATION.

=
- =
S Name or Brand. Manufacturér, Dealer. §
2 o
b )
S S A
n a
Sampled by Station 4
N Agent. .
10105 Mapes’ Potato Manure Mapes F. & P. G. Co.,|F. S. Bidwell & Co.,
N.Y.....o.cueaw-a-| Windsor Locks....| $38.00
E. F. Strong,
Colchester i-aLidaa. 37.00
: L i ) 37.50
10187 |Lister’s Special 10% Lister's Agricultural
Potaton ool i Chemical Works, |A. I. Martin,
Newark, N. J...... Wallingford - .. - 33.00
10164 |Great Eastern Vegeta- American Agricultural T. E. Greene, .
ble, Vine & Tobacco| Chemical Co., N.Y.| Plainfield -._...... 30.00|
S. A. Post, !
Westbrook ... .__. 32.00
. 3I1.00
10184 |Wheeler’s Havana To- American Agricultural Bruce B. Beach,
bacco Grower...._. Chemical Co., N. Y.| New Milford ..---- 35.00’
10027 Bowker’s Early Potato Bowker Fertilizer Co., Bowker’s Branch, |
: Manure) 38, a0 NG e i Setthpoet -1 SSER T 2iIE 196,00
C.W.&T.F.Atwood, \
Watertown ._...... 37.00)|
36.00|
10240 |Swift's Perfect Tobac- Swift's Lowell Fertil- Ed. Galvin,
co Grower.........| izer Co., Boston, New Milford ...-.. 38.00
Mass: ol ollc . W Keeler;
Danbupy 2o : 0iL 38.00
F. S. Bidwell & Co.,
Windsor Locks....| 39.00
10293 |Shay’s Corn Manure -|C. M. Shay, Groton_.|Manufacturer ....... 26.00
10054 |Hubbard’s 'oz Top The Rogers & Hub-H. W. Andrews,
Dress Phosphate...| bard Co., Middle-, Wallingford . _.__. 34.00
0%, + S e A S. E. Frisbie, Milford| 35.00
: ) 34.50
10099 Essex Tobacco Starter Russia Cement Co.,|J. & H. Woodford,
Gloucester, Mass...| Avon -.._......... 32.00
: W. J. Cox.
East Hartford _.... 33.00
F. J. Cooley,
Roekville il o0 iy 34.00
10032 |Bowker's Potato and/Bowker Fertilizer Co.,(Bowker’s Branch,
Vegetable Fertilizer] N. Y. _....__.__C il Sonthportin e J. .5 30.00
0. H. Meeker,
Panbury oo s 30.00
10053 Hubbard’s Potato The Rogers: & Hub-|H. W. Andrews,
Phosphate_. ... ... bard Co., Middle-| Wallingford....... 30.00
EONEL oo st L0 DUEE) S. E. Frisbie, Milford| 32.00
31.00
10310 Bradley’s Complete | - W. B. Martin,
Manure for Potatoes|American Agricultural| Rockville ..______. 36.00
and Vegetables .._.| Chemical Co., N. Y.|C. M. Beach,
New Milford.._._. 38.00
37.00! _

Valuation per ton.

24.76
25.35

ANALYSES AND VALUATIONS— Continued.

SPECIAL MANURES.

)

Nitrogen as
Nitrates.

0/-0.77
,.

: | 1.03

NITROGEN. PHOSPHORIC ACID. PoTAsH.
Ni’{x-%tgaé iy Total. Available. Found.
) s : 3
R b ] e S : . g 2
aeiEc | g ' as ] ol 2 o 38 5 58 g s o
Z Z = O 71 o = = (O =] 4] = = o
|
2.07/0.18/1.593.84| 3.7/ 3.84 4.15; 1.72| 9.7t| 8.0/ 7.99| 8.0 | 1.41| 7.23| 6.0
{

|
_...|lo.18|1.62|1.77| 16| 7.38| 1.16| 1.08| 9.62| 9.0| 8.54| 8.0 | 1.41 9.581.10.0
0.51/0.06/1.69(2.26| 2.1| 6.21| 2.92| 2.18|11.31/10.0| 9.13| 8.0 | 6.67| 6.67 6.0
_...l0.20(2.55|2.75| 2.5 5.09| 2.29| 0.60| 7.98/ 7.0/ 7.38| 6.0 10.28/10.28/10.0
0.78|1.85(3.40| 3.3| 5.17| 2.41| 2.31| 9.89| 8.0| 7.58| 7.0 7.67| 7.67| 7.0

|
1.33/0.12(2.82|4.27| 4.1| 2.58| 4.41| 1.17| 8.16| 8.0 6.99| 7.0 | 0.74 6.35; 6.0
o--.| ---|1.79|1.79] 1.6| 3.82| 4.25| 6.64{14.71| 9.0| 8.07| 8.0 | 2.92| 2.92| 2.5
3.82/0.00/0.78(4.60| 4.5! 3.42| 2.49| 0.42| 6.33| 6.0| 5.91| 4.5 5.27| 5.27| 4.5
1.53| -..|{I.13/2.66| 2.5| 6.27| 4.66| 3.59|I4.52/12.0/10.93| 9.0 | 0.56| 3.52| 2.5
0.69/0.14|1.63(2.46| 2.5/ 7.09| 2.42| 1.95/11.46| 9.0, 9.51| 8.0 | 4:01| 4.01I| 4.0
-.-|1.13|2:16| 2.0| 7.26| 3.98| 1.43(12.67|10.0|11.24| 9.0.| 4.77| 4.77| 5.0
1.050.16/2.19|3.40| 3.3| 4.99| 3.05| 2.54/10.58| 9.0| 8.04| 8.0 | 7.09| 7.09| 7.0
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SpPECIAL MANURES, SAMPLED BY THE STATION.

Zo‘ Name or Brand. Manufacturer. Dealer.
g
2 !
w - z
Sampled by Station
Agent. :
10288 |[American Farmers’ |American Farmers’ |H. T. Childs,*
Corn | King. 2ol 0 Fertilizer Co., N. Y. Woodstock ......._|
S. V. Osborn,
Branford! .0 2o o
F. H. Rolf, Guilford-
10242 |Potato and Tobacco |Ohio Farmers’ Fertil-
Speeial dede s S8 izer Co., Columbus,|J. H. Lynch,
(915 o Yol s Roe Rt b 0 Ellingten! ' ;00000
10109 Hubbard’s Soluble |The Rogers & Hub-H. W. Andrews,
Corn and General| bard Co., Middle-| Wallingford ....__.
Crops sadodau o 00 tow s me i G S. E. Frisbie, Milford
10163 Read’s Vegetable and|American Agricultural O. Russ, Mt. Hope.__
Vine Fertilizer..... Chemical Co., N, Y.|L. A. Fenton,
Norwich Town ____
10298 Williams & Clark’s W. H. Chappell,
Americus Potato |American Agricultural| Chesterfield _....__
Manafeil . e a2 Chemical Co., N. Y.|Carlos Bradley,
. Ellington..;l.. i
10207 American Farmers’ F. H. Rolf, Guilford.
‘ Complete Potato [American Farmers’ |S. V. Osborn,
Fertilizer Fertilizer Co. /N V.| Branford. o= .0,
10104 Mapes’ Corn Manure.Mapes F, & P. G. Co.,|James H. Barker,
. R fal ) Branford iii .- 0k
F. S. Bidwell & Co.,
Windsor Locks. ...
9995 |Bradley’'s Potato Ma- American Agricultural|Scofield & Miller,
IRLLEE N -l 2t Chemical Co., N, Y.| Stamford.._.......
Spencer Bros.,
Shiield) . oG doi o
F. S. Bidwell & Co.,
Windsor Locks.__.
10047 |Quinnipiac Potato American Agricultural Meeker Coal Co.,
Manure fis. o n s o Chemical Co., N.Y,| Norwalk ..... __...
Adams & Canfield,
R. D., Norwalk ...
C. Buckingham,
Sonthpoftut e Lol
10316 |Complete Potato and Rogers Mfg. Co., E. F. Strong,
Vegetable Fertilizer| Rockfall ___.______ Colchester ........
Robt. E. Davis,
~ Guilford,, oloocnul

|Rockville Milling

Co., Rockville ._..

Dealer’s cash price

per ton.

* Purchaser, not a dealer.

]‘ $20.6

_ Valuation per ton.

20.

\ ‘Nitrogen as
Nitrates.

SPECIAL MANURES. 7
ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
Total Total. Available, Found.
Nitrogen.
IR e %
L0 Rl el i IS T e B g £
0 @ — 3 0,8 -
P = | O a I~ 5 E | O | S = = <}
4
‘_l0.51(2.03/2.54| 2.4! 7.74| 1.44| 1.04/10.22| 9.5| 9.18| 8.0 | 2.49| 3.78| 4.0
__.|1.62(1.62| 1.6| 5.55| 3.49| 2.14|11.18|10.0| 9.04| 8.0 | 3.92| 3.92| 4.0
0.18/1.352.58| 2.5 2.56| 5.36| 1.97 9.89| 8.0/ 7.92| 6.0 | 9.10 g.10| 8.0
_.-|L.go0|2.24| 2.1| 6.22| 2.19| 1.40| ¢.81| 9.0| 8.41| 8.0 | 6.65| 6.65 6.0
_..11.88(2.28| 2.1| 5.60 3.29| 1.88 10.77/10.0| 8.89| 8.0 3.15| 3.15/ 3.0
-.-|1.80/1.80| 1.6| 7.04| 1.67| I.23| 9.94| 8.5| 8.71| 7.0 | 3.38| 5.55 6.0
i
!
0.10/1.53/2.51| 2.5| 3.22 4.95| 2.61 IO.'78 10.0| 8.17| 8.0 6.88| 6.88 6.0
10.46|2.19/2.65| 2.5| 4.64 2.42| 2.37 9.43 7.0| 7.06 6.0 5.85 5.85 5.0
i
|
-10.32(2.27/2.59| 2.5 4.58‘ 2.65| 2.33| 9.56| 7.0 7.23 6.0% 5.82| 5.82| 5.0
i
---|1.85(2.52| 2.3| 5.44 2.78| 2.1410.36|10.0| 8.22| 8.0 | 5.43| 5.43| 5.0°
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SpECIAL MANURES, SAMPLED BY THE STATION. ANALYSES AND VALUATIONS—Continued.

} 3 NITROGEN. PHOSPHORIC ACID, PoTASH.
s ‘ . ; L
8 | S
" s Total ilable. Found.
-:. §< Nitrogen. Total. Available, oun
2‘ Name or Brand. Manufacturer. j Dealer, . § :‘;‘. 24 ad s ]
- . ‘2 ] 2 o o
g -5 5 gf §5| 5% St T | g fon g c
5 e Bl PR ®0| 2|89 2 | B | 2| 8 [gd9| § |89 28| 4 |8
5 g8 g g7 |83 |85| 3 |38 3 5 = $.l8s 3 |48 G
& a K & |2 |7 | = |0 8 | Bk s ke = |6 =l & |d
Sampled by Station L 8
Agent. . o
10160 \Wheeler's Potato Ma-/American Agricultural W. H. Baldwin, :
tre Ll e Al Chemical Co., N. Y.| Cheshire.. ._._.__| $29.00 $19.9 0.26| ---|2.04|2.30| 2.1| 6.46| 2.75| 1.33|10.54| 9.0 9.21| 8.0 | 3.52| 3.52| 3.0
Stanton A. Winsor,* 4
Danielson.._._.__. Ex.
Henry S. Judd,
Middlebury ... __ 30.00
29.50 !

10157 (Williams & Clark’s |American Agricultural D. B. Wilson Co., ‘
Potato Phosphate..| Chemical Co.,N.Y.| Waterbury .______. 32.00| 20.8g

Phineas Platt, Milford| 33.00 '
Geo. Beaumont, 3

--|2.64(2.64| 2.5/ 4.38| 2.87|2.38| 9.63| 7.0| 7.25| 6.0 | 5.45| 5.45| 5.0

’ Wallingford . ... 32.00
10225 (Chittenden’s Potato Nzgionzg I(*;ertilizer A.MH. gashen, ‘ ?
Phosphate _--..--... 0., Bridgeport..__ Eriden ioin o .00 2I,02 0.35| ---|1.73|2.08| 2.1| 6.82| 2.29| 1.42/10.53/10.0| 9.11| 8.0 | 6. 6. 6.0
P gep G AR H B Wi 33 ‘ . 35 9| 1.4 53 9 53| 0.53
liams, E. Hartford.| 32.00
32.50
10318 |Hubbard’s Corn Phos-The Rogers & Hub-H. W. Andrews, [ |
phatef 0 cul 5L bard  Co, Middle-] Wallingford _.____. 25.00 17.0] 0.17| ---|1.08/1.25| 1.0| 6.58 3.82| 1.23|11.63(10.0/10.40| 8.0 | 4.02| 4.02| 3.5
town _........---...S. E. Frisbie, Milford! 28.00! ;
26.50| !
10232 E. Frank Coe’s Co-|E. Frank Coe Co., |A. L. Burdick, 1 |
llimbian Potato Far-' Ne X', ol s ddain Ty Westbrapk ! Ll 30.00 19.30 -2.|0.30|1.44|1.74| 1.2| 7.60| 2.1g| 1.37|11.16| 9.5 9.79| 8.5 | 2.17| 4.54| 2.5
Elgepily el i |
10279 [Armour’s Grain Armour Fertilizer J. M. Young & Co., i _
Gromer. o vitueud « Works, Baltimore,f Norwich _-....... 25.00‘ 15.76 ! 0.41| -.-|1.36/1.77 1.6| 6.37| 2.35| 1.08| 9.80[.._.| 8.72| 8.0 2.20| 2.20| 2.0
{1 o MO EIAREE BV EITEL R E. A. Buck & Co., !
. Willimantic -.._.__ 24.00
24.50)
10271 |Bradley’s Complete |
Top Dressing for/AmericanAgricultural W. B. Martin, i l P
Grass and Grain ...| Chemical Co., N.Y.| Rockville__...__.. 6.00 23.12 55:7| 4.60| -__lo.24/4.84| 4.3| 2.35| 3.28| 0.82| 6. 6.0| 5.6 L0l 0; ¥ 2
10028 |Bowker’'s Tobacco Bowker Fertilizer Co.,|Bowker’s Branch, 3 1 W i o Hi 3 e
Starter .. 208202l 1 R DSRS0 8% ¢ oy s LN i VR 34.00{ 21.3% 0.83/0.06(1.97/2.86| 2.5| 6.99| 2.13| 1.82/10.94/10.0| 9.12 8.0} 0.44| 3.31| 3.0
Seth Viets, Suffield..| 33.00
ol 3350 | |
10273 |Great Eastern North-/American Agricultural Elmer Keeler, i |
ern Corn Special.. .| Chemical Co., N.Y.| Danbury..... ... 32.00| 20.34 - [2 58 2.58) 2.5 7.82 2.28| 1.18|11.28 11.0[10.10| 9.0 | 2.63 2.63 2.0
; M. H. Tyler, ‘ | ‘ !
Plainville. ..l Joiic 32.00 f 1
10031 |Stockbridge Corn Ma- Bowker Fertilizer Co., W. B. Martin, | ‘
1) 0D o oA LS R, N e e Rockville . aliiiiiy 38.00 24.75 0.51/0.52|2.43|3.46. 3.3| 5.92| 2.00| 1.15 9.07| 8.0/ 7.92/ 7.0 | 6.76| 6.76| 7.0
: Norwalk Coal Co., | P
Norwalk .......... 40.00 ‘ ‘ ‘
39.00 \ ‘
10046 Essex Market Garden Russia Cement Co., E. F. Strong, 8 ‘
and Potato Manure.| Gloucester, Mass. _. WCo]chester ........ 34.00| 21.! 0.52| ___|1.72(2.24| 2.0| 5.09  4.05| 2.89/12.03/10.0| 9.14| 8.0.| 5.64| 5.64| 5.0
LG ox: ‘ ]
Ea{st Hartford ... .| 33.00 ! I
33.50 ! ’

* Sample was taken at Danielson R.R. station from bags marked with this name.
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SPECIAL MANURES, SAMPLED BY THE STATION.

Station No.

Name or Brand.

Manufacturer.

Dealer.

10307

10167

10299
10294
10165

10117

10270
10233

10188
10048

1 0049

Sampled by Station
o Agent.
Swift’s Lowell Potato

Manure iU 0o ioil.

Quinnipiac Potato
Phosphaterns . ..o3.0

‘Wheeler’s Bermuda
Onion Grower____.
Tobacco Starter* . 7.

Packer’s Union Ani-
mal Corn Fertilizer_

Darling’s Potato
Manure ool .. d

Quinnipiac Corn
Manuzre Coull L

American Farmers’
Grain Grower...__.

Mapes’ Fruit and Vine
Maniutes; J5dr sl
Crocker’s Ammoni-
ated Corn Phos-
phate LI UEEs Bl

Crocker’s Potato, Hop
and Tobacco Phos-
plate LR TR

-

Swift’s Lowell Fertil-
izer Co., Boston,
MEise) = e e L

American Agricultural
Chemical Co., N. Y.

American Agricultural
Chemical Co., N. Y.
Rogers Mfg. Co.,
Rioekfalloer. - 0
American Agricultural
Chemical Co., N. Y.

American Agricultural
Chemical Co., N. Y.

American Agricultural
Chemical Co., N. Y.

American Farmers’
Fertilizer Co., N. Y.

American Agricultural
Chemical Co., N. Y.

American Agricultural
Chemical Co., N. Y.

Spencer Bros.,

H. A. Bugbee,

New London._....
Young Bros. Co.,

Danielson...._....
J. P. Lathrop,
wilainfield: - f1 0 "0

Ellington: -.li 0o

T. A. Tillinghast,
Brooklyn

R. M. Fenn,
Middlebury -...__.

M. D. Stanley,

New Britain_.._.__.
J. S. Warner,
Glastonbury._.____
T. E. Greene,
Plainfield _.__:.__

G. M. Williams Co.,
New London ___._.

J. P. Lathrop, ‘
Plainfield,. 1iui .20

H. A. Bugbee,
Wiallimantic au i,
E. F. Strong,
Colchester ... .i..

Mapes’ Branch,
Hartford

W. L. Wellwood,

South Coventry ..

F. M. Loomis,

North Granby - ___.

W. L. Wellwood,
South Coventry.__.
F. M. Loomis,

North Granby._._.

Dealer’s cash price

Sutheld o ool

Willimantic -......
G. M. Williams Co.,

¥ See note, page 67.
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ANALVSES AND V ALUATIONS— Continued.
NITROGEN. PHOSPHORIC ACID. PoTAsH.
g 4 Total Total. Available. Found.
N 3 Nitrogen. -
5 3% g 5 $ J : %
g 4 : 54 2 ' f f g S
RTINS AR R
K E<|E6| 3 |88 | 2 3 a 38 |38 3 | 88 2 8| 3
N R A R 3 ] Gl g |6 s |3 = & |
.10| _._|1.94|2.04| 1.6 9.15| 8.0/ 7.50 0.27 4.87| 4.0
18.9¢ | 0.53 ...|1.662.19| 2.1 11.87/10.0| 9.26 3.15| 3.15| 3.0
\
|
|
|
|
¥ | 1
16.37 | ___|r.13l1.13| 0.8 9.72| 9.0 8.76. 1.101 4.66 4.0
28 9ol0.10|1.98\2 98| 2.5 11.37 8.0 3.88 1.80" 5.70| 5.0
19.50 6| - _.[2.04(2.40| 2.5 11.62(11.0 10.04‘ 2.48i 2.48| 2.0
; i
| ; ;
198 69 0.10/1.83/2.62| 2.5 8.21| 7.0 7.60‘ 5.22‘ 5.22| 5.0
; 1
1 :
73 0.20/0.11/2.01(2.32| 2.I 11.60/10.0 9.10| 8.0 | 1.55 I.55 I.5
|
15.09
--/0.18/0.82/1.00| 0.8 13.69| 9.5 1I.02 130 .3k 10
|
23.4 8 o/10.0
' 1.200.16/1.00|2.36| 1.6 7.33| 7.0 5.4 1.70 10.7 :
3 {
174 0.13| ___|2.17/2.30| 2.1 10.84| 9.0/ 9.02 1.90 1.90 L5
19.18 i
34| --.|1.88(2.22| 2.1 10.34| 9.0, 8.78 4.1T 4.11| 3.0
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SPECIAL MANURES, SAMPLED BY THE STATION. ANALYSES AND VALUATIONS—Continued.

NITROGEN. PHOSPHORIC ACID. PorasH.
o
} E. § ‘ Nl’{l%t;:n. Total. Available. Found.
é; Name or Brand. Manufacturet. Dealer. §:‘ & aB' g‘g Vi = ee y : e -g
: 28 | 8 §§§,§§,§,@sﬁ§§§véuaﬁvm§4§
i 35 | 3 52 (25| 3|3 2| 3| 3| B d8| % |s3(/<9E| %
% a 3 B 2 s o & | @ | S e & e 5 8|8
\ = “f L& 1 FAOARENY MR RS %‘ it B L L etaweptiofosis
Sampled by Station 8N |
N Agent. . }
10158 |Williams & Clark’s |American Agricultural W, H. Chappell, ! |
Americus Corn Chemical Co., N. Y.| Chesterfield .___... $28.00 $17.0 B levolz.10| 2.1) 4.42] 4.44] 3.27(12.13 9.0‘ 8.86/ 8.0| r.73| 1.99 15
Phosphate. .- ... Geo. Beaumont, ¥ :
Wallingford. . ... ... 36,00 !
29.00
9988 GrBss and Lawn Top Atégrican%%icuﬁur{;l S.ICIL E:iillings, s
! TeHsing: su o Sl emical Co., N. Y. eridens’. Lo L. - 6.00| 21,05 .35/0.72/0.13|4.20| 3.9/ 3.10, 2.52| 1.29 6.91| 6.0 5.62| 5.0 2. : :
g W. L Wellwood, 3 1.0 | 3.350.7 34 3.9 3 5 9 6.91| 6.0| 5 5.0 | 2.48 3.03| 2.0
South Coventry....| 34.00
35.00
10238 |[Essex Corn Fertilizer nglsia Cemerﬁ Co., WE_] CI_cl)x,f i :
oucester, Mass. __ ast Hartford _ .__. .00 10, | 0.39| ---|2.13(2.52| 2.0 3.I0| 5.05| 4.44/12.59|11.0| 8.15(.._. | 3. i :
10025 [Sanderson’s Potato |Sanderson Fertilizer & E. B. Clark Co., - 3 it : ? bl Lokl b » el 0
Manyre) oLl o Chemical Co., New| Milford ___.._..._. 28.00| 17,1¢ 06/ -.-|1.96/2.02| 1.8| 3.46 1.86| 1.29| 6.61 9.0| 5.32| 5.0 | 6.05 6.05 6.0
Haven: © o . __ . . 1Geo. W, Eaton,
Blaitiyile oy i vy 30.00] f
Manufacturer ...__.. 30.00 ‘
29.00
9994 |Bradley’s Corn Phos-|American Agricultural|F. S. Bidwell & Co.,
phated 2 i 2 Chemical Co., N. Y.| Windsor Locks....| 30.00/ 17.67 0.18/0.11{1.932.22| 2.1/ 6.19| 2.77| 2.07|11.03 9.0| 8.96| 8.0 | 1.83| 1.83 xE
W. B. Martin, :
; Rocleville i 00100 30.00
10287 E. Frank SCoe’s lCe]e-E g o k- A.VS%' Bburdi]ik, . ; ‘.
brated ecial Po-|E. Fran oe Co., estbrook i, .:. .. 2.00| 18.61 -10.43|1.50|I. 1.7| 6.98| 1.87| 1.26/10.11| 9.5 8.85 8.0 o. . ‘
Yo Borttien o - i AR R § J. R. Babeock, ? ' e ] Kk Sl B g alf g ke ot
L Ofdl- Mystieid 280 32.00
10301 |Berkshire Potato and J. W. Palmer, |
Vegetable Phos- |Berkshire Fertilizer Staraford..cod 2 32.00 17.4 18| ___|I.94(2.12| 1.7| 3.76| 2.42| 1.79| 7.97| 8.0| 6.18| 6.0 2.54| 4.63| 4.0
phiges] i e Co., Bridgeport... |Manufacturer ...._.. 30.00 0 1
Johnson Bros.,
Jewett @iyl is 30.00 ‘
10257 Lister's Corn and Po-|Lister’s Agricultural |
tato Fertilizer.._... Chemitlz(al Wc}rks, A. W. Hutchinson, )
Newark, N.“J.Li L Gilqad' iy o an e ane 2.00| 18.57 -10.24/1,60(1.84| 1.0| 7.79| 2.26 2.28|12. .0/10.05| 8.0
10266 |[E. Frank Coe’s Co-E Rl - J. R. Babcock, 7 i 4 v e ? e b
lumbian Corn Fer-E. Fran ged Co. il Old| Myatic. i 50 4 2,00 17.9% =l --.|1.49(1. h tatleal 1.55/11.63 10.5/10. X
¢ sl R P e e AT Buicaich. 4 49/1.49|. I.3| 7.71| 2.37| 1.55/11.63/10.5/10.08| 8.5 | 1.26| 3.60 2.5
) Westbrook ....____ 30.00
31.00 £ ‘ '
9996 Bradley’s Potato Fer- American Agricultural Wilson & Burr, { | |
tilizert s B Chemical Co., N. Y.| Middletown ...___._ 32.00| 17.9 .33(0.05(1.82|2.20| 2.1| 5.68| 2.65| 1.81 10,14/10.0| 8.33 8.0} 3.08| 3.08| 3.0
W. B. Martin, ’ 3
Rockville 2o3300d0 30.00
31.00 }
10274 |Packers’ Union ; ‘ |
Wheat, Oats and |American Agricultural | [
Clover Fertilizer...| Chemical Co., N. Y.|Otto Ljunblad, Berlin| 23.00 I?-7 o R e 7.82! 4.12! 0.87/12.81/12.0/11.94/11.0 | 2.47 2.47 2.0
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SpECIAL MANURES, SAMPLED BY THE STATION.

Station No.

10026

9992

10106

10529

10159

10161

10528

10178
10179
10542
10524
10546

Name or Brand. Manufacturer. Dealer.
Sampled by Station
Agent.
Sanderson’s Corn Su- Sanderson FertilizerlManufacturer .......
perphosphate ... and Chemical Co., Geo. W. Eaton.
New Haven ___.... Plainville's 2o o<

Bowker's Potato and
Vegetable Phos-
phate

Bowker’s Corn Phos-
phate

Wheeler's Grass and
Oats Fertilizer - .__.

Wheeler’'s Corn Fer-
tilizer

Read’s Practical Po-
fatoSpecial. oo oo

Great Eastern Grass &
Oats Fertilizer._._.

2. Sampled by Purchas-
ers and others.
H. G. Tobacco Manure

Chittenden’s Complete
Tobacco Formula..
H. G. Complete Corn
and Onion}. ...
Bowker’s Potato and
Vegetable Fertilizer
Tobacco Startertf....

Bowker Fertilizer Co.,

American Agricultural
Chemical Co., N. Y.

American Agricultural
Chemical Co.,N. Y.

American Agricultural
Chemical Co., N. Y.

American Agricultural
Chemical Co., N. Y.

Chemical Co., N. Y.
National Fertilizer

Co., Bridgeport.. _.
Rogers Mfg. Co.,

Rockfall

Rog'f:fs.l\;lfé: 'C.<-).-,- et
Rockfall

Bowker Fertilizer Co.,
N. Y

Lightbourn & Pond
Co., New Haven__
W. B. Martin, )
Rackville viiii C..

W. B. Martin,
Rockville
Seth Viets, Suffield _.

Henry S. Judd,
Middlebury - ......
A. H. Post, Gilead--

Stanton A. Winsor,*
Danielson: Ll .
Henry S. Judds
Middlebury
O. Russ, Mt. Hope..
J. A. Nichols & Co.,
Danielsontic ool
L. A. Fenton,
Norwich Town..__.

Elmer Keeler,
Danburytals ool

Thos. J. Richmond,|
New Milford._-.-.

Sent by

American Agricultural E. N. Austin,

Suffield
E. N. Austin,
Suffield

Manufacturer

M. K. Northam,
Stony Creek.......

Manufacturer

Dealer’s cash price
per ton.

* Sample was taken at Danielson R.R. station from bags marked with this name.

t Partial analysis.

} See note, page 67.
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ANALYSES AND VALUATIONS—Continued. i
NITROGEN. PHOSPHORIC ACID. " POTASH.
. Nifg,?e'n. Total. Available. Found. :
sg ¢ & S 3
g 2 : 1 = . . 3 2
BNBE| ¢8| 2| | 2|2 Ee|d |y gl g |0
BE|E5| 5|98 =z | B! B | 8 | 38| 8 |2|<5| 3 | ¢
i & | & A # = 5 | O & | O 2| R &
__.|1.83/1.97 1.8 6.06| T.94| 0.70| 8.70/10.0| 8.00| 7.0| 2.29| 2.29| 2.0
0.11150’2.06 1.5 3.73 4.35| 2.87/10.95/10.0| 8.08| 9.0| 2.32| 2.32| 2.0
0.26/1.40(1.76| 1.7 | 5.14| 3.32| 1.84(10.30| 9.0| 8.46| 8.0| 2.24| 2.24} 2.0
B o 17,68 3.76] 0:79]|12.23112.0 11‘44 11.0| 2. 14| 2.14 | 2,0
---|1.64/1.64| 1.7 | 5.68| 2.43| 2.14{10.25| 9.0| 8.11| 8.0| 2.62| 2.62| 2.0
.--lo.97/1.00| 0.8 | 2.42| 2.14| 2.23| 6.79| 5.0| 4.56| 4.0| 8.24| 8.24 [ 8.0
aeo| ciof o-2|a---| 8.26| 3.05| 1.46(12.77|I1.0|11.31| 9.0| 2.24| 2.24| 2.0
2.01|3.53(5.54| 5.5 | 3.90| 2.47| 1.57( 7.94| 6.0| 6.37| 5.0| 1.46/10.06 10.0
o.6o3.14'3.74 3.3 | 7.52| 1.89| 1.03/10.44(10.0| 9.41| ---| 0.76| 5.54 6.0
0.08|2.15/3.74| 3.6 | 3.86| 3.04| 2.03| 8.93| 8.0| 6.90| 6.0| 8.44| 8.44| 7.0
0.I5/I.41 2.30 é.5 6.74| 2.33| 1.87/10.94| 9.0| 9.07| 8.0| 4.08| 4.08 | 4.0
R _--i3'16\ 2.5 [none| 4.80| 6.24(71.05| 8.0| 4.80 6.0| ... | 6.66| 5.0
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An inspection of the tables of analyses shows that the number
of pounds of nitrogen, phosphoric acid and potash purchasable
for $30 in those special manures were as follows:

N Available
Tom price. Nitrogen. phosphoric acid. Potash,
In the first 11 samples in the table $38.73 80 106 141
% ext g o 5 6 39.90 64 112 156
‘e e 10 ‘e ‘e X 37‘95 58 110 128
. 6 II ‘e e e 33.55 54 148 126
e ‘o 10 ‘ot ‘e “u 32.20 54 151 92
e (33 9 ‘e L 3 .‘( . ‘e 31'33 48 I56 IIS
[0 % iy y e (3 ‘e 31.80 47 s X63 85
i e LTo iy i i 30.55 42 162 8o
o ‘e II 3 “h X3 25'73 48 195 77
‘e “ 7 ‘e ‘e ‘6 25.00 29 205 76

This statement, which is wholly independent of any Station
“valuation,” shows clearly that dollar for dollar the buyer gets
more than twice as much plant food in special manures which
cost from $38.00 to $40.00 per ton than in those which he can
buy for $25.00.

It also shows that the goods which are “cheap” are made

-cheap by taking out nitrogen and potash and loading up with
phosphate.

A half ton of fertilizer may be bought for $20.00, which will
contain two and one-half times as much nitrogen, nearly twice
as much potash and half as much phosphoric acid as a ton of
other brands of specials costing $25.00.

These figures, along with those given on page 48, should be
borne in mind by those who are considering the purchase of
mixed fertilizers, and are tempted by low selling prices.

Tobacco Manures Claimed to contain Potash in Form of Car-
bonate or Nitrate.

In the following table are ten analyses of five brands of
tobacco manures which are claimed to contain potash, chiefly or
wholly in form of nitrate or carbonate.

Bowker’s Tobacco Ash Elements, and the Tobacco Starter
Improved and Tobacco Ash Constituents made by the Mapes F.
& P. G. Co., contain much more sulphuric acid than would have
been introduced by the use, in their manufacture, of sulphate of
potash, rather than the more expensive carbonate. Qlds &
Whipple’s Complete Tobacco Fertilizer contains enough chlorine
and sulphuric acid to combine with about two-thirds of the
potash present, and Bowker’s Complete Alkaline Tobacco
Grower contains only enough sulphuric acid and chlorine to

SPECIAL TOBACCO MANURES. 87

ine with one-third of the potash. The presence of sul-
Luric acid and chlorine, even in considerable amount, does not,
ever, in any way disprove the statement of the manufac-
s that the potash in the mixture was introduced as carbonate,
r both sulphuric acid and chlorine may have come from other
ticles used in the mixture, such as acid phosphate, acid fish or
tever else may have been employed along with carbonate of
tash. All these mixtures have a strong alkaline reaction.

‘he valuation of these fertilizers given in the table is calcu-
d like that of other mixed fertilizers. Sufficient potash to
bine with all the chlorine and sulphuric acid present is
coned as muriate and sulphate at 414 and 5 cents per pound
e tively, and any potash in excess is reckoned at & cents
pound, as carbonate. If, instead, all the water-soluble
were reckoned as carbonate at 8 cents per pound, the
ion per ton of Bowker’s Tobacco Ash Elements would be
22, of Bowker’s Alkaline Tobacco Grower, $28.04, of Mapes’
co Ash Elements, $33.10 and of Olds & Whipple’s Com-
Tobacco Fertilizer an average of $31.32. For remarks on
1se of carbonate of potash in tobacco fertilizers, see page 3I.
0085. Bowker’s Tobacco Ash Elements, made by Bowker
ilizer Co., New York. Stock of Theo. H. Hauser, Suffield.
0086. Bowker’s Complete Alkaline Tobacco Grower, made
Bowker Fertilizer Co., New York. Stock of Bowker’s

0 Mapes’ Tobacco Starter, Improved, made by Mapes
: P. G. Co., New York. Stock of Spencer Bros., Suffield,
of F. S. Bidwell & Co., Windsor Locks.
89. Mapes’ Tobacco Ash Constituents, made by Mapes
P. G. Co.,, New York. Stock of Spencer Bros. Suffield,
of F. S. Bidwell & Co., Windsor Locks.
samples of Olds & Whipple’s Complete Tobacco Ferti-
r, made by Olds & Whipple, Hartford, drawn by the Station
t from the following persons:
79. Stock of Charles A. Jackson, Suffield.
Stock of Joseph Adams, Suffield.

. Stock of J. W. Wallace & Sons, Suffield.
. Stock of W. S. Pinney, Suffield.

383. Stock of Charles Pomeroy, Suffield.
9084, Stock of E. A. Hathaway, R. D., Suffield.
°17. An Experimental Mixture for Tobacco.
- Cox, East Hartford.

Stock of
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g.

o~ o) 9 ~ O (e 8] A '
SR i ig e R R s § ?E LS The analyses of some of these articles, which are unlike any of
1191 . ' ¢ -
i A Gt & usual brands of commercial fertilizers, have presented diffi
- - - e e B R R ies owing to the presence of large amounts of easily soluble
£ RGOV D S S R R o anic matter together with alkaline carbonates and phosphates.
3 % 7 9a0 wang &Y. F00 8o o such mixtures it is scarcely possible to obtain the true per-
-~ 0 P 1w s 0 s PoRan, | e 8m 1
s R s a SICIGLGAR . Lo R (RN stage of water-soluble potash by following the conventiona
£ : S L G T T ods of the Association of Official Chemists.
= -3 P f= M OO AN NOW Y O & y
P @ Tiiwhd CARD ‘®S | WSw OW "hus in analysis No. 9935 of Olds & Whipple’s Complete
& = : . bacco Fertilizer sampled from stock of C. A. Jackson,
; § ® +:88% {888 R : 8&¥& =§ 8u 1d, by F. A. Chapin, Suffield, which is given below, the
. = vt Svme GO 1 woWw o o 1 , Dy . A pin, ) ; ’
% 3 b ount of water-soluble potash, determined by the conwventional
' v i ~ | . o
2 g 1.3 J888 [F: BeRH LS 3o hod, and reported to the parties interested, was 4.91 per cent.
= =] } G Cvd® aO Bo v H A 5 s
3 ‘ N0 I3 . b . d
o 2 U sequent work, however, has proved that this figure, obtaine
2 o e 1 . . . 1
a SRS S e ia SENARAN I SRgig g strictly following the standard methods of analysis, was too
2 I e o T >
i sl L Y R > and the amount actually present was 5.68 per cent.
el e SERE& IRR: &8R 558 RT 8% he corrected analysis is given below, with the potash calcu-
o ol - Rlrdalin bl dell it iodiaib - AL RS as in all the other analyses and potash as carbonate valued
& ith present ruling rates
it e T S aoar EnRE RN EERER RN o 8 cents per pound, to correspond with p g )
1911BI5 000840, SodeIy 8 EHCRT E ST ST OGO ChIG AR S TR e 0 ad of 7%_ cents.
-
*I19MOI) § 02 : 9‘:?8 8 t"\‘n‘é’g 8 8: 8 S ;8 go% 8 -}*1 ANALYSIS.
i o s g - L Seidd Fosw Fww 60 F9 : 9932
WY, e i TR e S 865G @roanic nitrogen. . gl L0 0TI ] 5.1
“syusworg s et b B PRty e By Egarasren . (sl © Nitrogen guaranteed —--o......o-o.. 4.50
Ysy 000eqO[, S 1o3mog 8 e SR TR © o0 0 O ] 8 ' 33\3 =] 8 (O“ g Bh h d Ttk
i S osphoric ac1 SOlUbRG i o le ol dileaiis none
w iy Loy WA s L y gy f ol o o regarted T rE R 5.07
R S R R T R “ “ insoluble__......-.. 1.77
S A e 4 o L 4% 0 ro ¢ available found._.---. 5.07
' 1 1] 1 L} ' L) . 1 L} 1 1 ' 1 1 1 1 1 '
il . 1 1 1 1 1 . 1 1 1 1 . ] 1 ' 1 1 1 13 ‘e ‘e
ol e e i ridehfoaps R P T ey 5 guaranteed - 3.00
S it G AR ST Bl OSSRl Ik S Rk Y 4 Potash soluble in water_ .. .._.___---_. 5.68
E':Ellg.:'. GO 515 B S I AN B e 3 L A L 6.84
iy e el el BN D R e e el BT MRS B 4 by guaranteed ............... 5.50
AR AT e S AR A
i B ot A Ml e § L s B 0y 1 e hIOTIne S ne e R Tl I Y 0.98
DR e v i e b i
oy e e ] ' E Lihd g g Sulphuric acld /o Uieo oS0kl S b 2.38
“Q\ s SUER | w= B0 q)g o v Th o ' $ 00
o N el e R N A C st e ton b L e L 35.
§ S e 285 s ey | Wdluationtper ol JLULCL 0 Jios 28.75
S TE A R i e e
SUa, IR R g6 Al s R L
b = o s fids Wit il ol HOME MIXTURES.
g‘o & SLE)'S 80 g £ b 4 a2 o)
b i R A S e Pt I SRR 4
R AGERE BEASGNTE o pte el s n the following table, pages 9o and 91, are analyses of ten
wn=5 0 v e . o A okl Aae
§ et B - BEEC 8 les of fertilizers prepared by farmers from fertilizer chem-
e e 3 . . .
S 2 - 85 B2 purchased in New York or in Connecticut. The samples
(h e éz WAL T §; ¥ éf‘} 32 in most cases taken by the makers of the mixtures and
£ A & Ca ox ‘to the Station for analysis.
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As regards mechanical condition and chemical composition
these fertilizers are in no respect inferior to factory mixed goods.

The mixtures show a considerable range of composition. The
average composition of the ten is:

W G T R it e St R A et 3.86
Available phosphoric acid._. ____._.. 7.74
Potash s ol ol RDIRBNTY 7.56

The average cost reported was $21.60. In some cases this
probably only covers cost of the raw materials, which in most
cases were bought for cash in mixed car lots, that is, at approxi-
mately wholesale prices.

But even assuming that the average cost of these mixtures
to one who bought his unmixed chemicals at reasonable retail
rates was the same as that of the average factory mixed nitro-
genous superphosphate, $30.39, the home mixtures would supply
a good deal more plant food per dollar than the factory mixed
goods as appears in the following statement :

Available
Nitrogen, phosphoric acid, Potash,
pounds. pounds. pounds.
$30 in a home mixture buys ... 76 152 149
$30 in the average factory mixed
nitrogenous superphosphate {
DRYS st ok sl Sel s 54 160 89

Q0 CONNECTICUT EXPERIMENT STATION REPORT, 1903. VEGETABLE ASH COMPOUNDS. ot
Home MixTUurEs. ForMULAS, 1 ANALYSES AND VALUATIONS.

FormuLAS. POUNDS ppg Ton- ANAL¥SES, E;)ET Erﬁy“:lrxxﬁz) 65‘

g7 < ~. 8 o 9 §§

o e 28 g ! 2 E g , B

U ha 2 | . i R A G § 5

Made b A | B | 3 £ | 2 |3, | ¢8 2 i TR e (R S e R ; 5 S

; 3 N e a8 £ 8§ |9 | 5§ ik skl e O 5 L i

2 o O s | 8|3 i = g 5 | 2 By | e 29 | g% 5 g ge
* 3 2 ° & o ° T o = g : b -2 e

8 R - 2 § g § ' 2% 23 g g s | B2 B2 | 22 | g2 | § iy 8 §;
s - & = 5 b 2 3 £ & Bt 3 z 8 S % @ 2 g2

L9 - R e s SRR i G e S N & K 3

\ae. b i I,

10168 |P. K. Hoadley, Gnilford ... .._._._ a0 et rsgiiagoniteeEil v | 0.14 | 4.07 | 5.14 | 0.29 | 6.54 | 2.79 | 9.62(10.79 | $27.20 | $32.90 | 17.3*
10022 |Conn. School for Boys, Mer.iden___ ool sl K geodivaealt vl L | T -2-- | I.5I | 5.41 | 2,59 z'gS ;2‘3 ?-77 8~§I 27-82 29-36 5.4"
008 [Tho B. B, Ciack ol Bhlicede [ ot e s 1ty o | - | 112138 | 570 | 730 | 3.23 | 1.34 |10,96) 7.33| 2500 | 29.08| o4

10052 . B. L MHford sl gz b LR I8 R OB A LT LIS N A : : ; ; j 4 | :
mdgo Thz E. B. Cl;;k Cg., Mlilfg:‘d ______ 3 R SRR Y S 0.20 | 1.9 | 3.22 | 5.10 | 3.12 | 2,45 |10.67| 6.22| 25.00 | 23.88 4.7
906615, D Wiopdrufl& Sons; Orange - 4. b ool o oEre b W sy o 0.12 | .40 | 2.42 | 5.36 | 2.89 | 0.68 | 8.93| 7.75| 20.50 | 21.87| 21.2
997015, D. Woedmid Sons! Oranige 11 L S SRR AN ) L] T 0.16 | 1.24 | 2.38 | 5.65 | 2.62°| 0.51 | 8.78| 7.57| 26.50 | 2I.54| 23.0
10227 (Willis M.Nettleton, WashingtonDep.| 200 | -.._| 300 | 400 | 500 | 200 | 400 . ;’gg ggi’ 2;?‘;;;’ ;gg Ig-gg ggg 31.00 Zgég 33.7

10199 |Andrew Ure, Highwood _________. s el (e S () e S ---- 13 . . . . . . a--- . --
9818 |S. D. Woodruff & Sons, Orange _..| 150 | 100 | ... | 500 | 700 | 200 | ..__ | ... 1.40 | 2.13 | 4.66 | 5.23 | 4.68 | 1.39 [I1.30| 8.29| ._... | 31.59| ....

* Valuation exceeds cost.

TOBACCO STEMS.

“stems” of tobacco leaves from tobacco fac-
s are much used as a fertilizer for tobacco and sometimes
top dressing for lawns.

155. Sent by C. S. Phelps, Chapinville.

T R N S S S T R S S 23.40
L R AL B I O S 1.92
B Bosphoriciacid oL L oeal a0ty ool Ll 0.55
S R TR DR TR ORISR T I S 5.66

VEGETABLE ASH AND ASH COMPOUNDS.

1ed to be made chiefly or exclusively of the ashes of various
able matters and to contain potash chiefly in the form of
‘ Six analyses have been made with the following

40251 and 10074. Bowker’s Twenty-five per cent. Ash Com-
Ound, made by Bowker Fertilizer Co., New York; 10231 from
of Bowker’s Branch, Hartford; 10074 from stock bought
L. Kenney, Windsor, of Seth Viets, West Suffield.

der these names a number of mixtures are in market
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10228 and 10250. Vegetable Potash, sold by Olds & Whipple,
Hartford; 10228, sampled and sent by R. W. Griffin, Granby ;
10250, from stock of Olds & Whlpple, Hartford, and of D. I,
Brockett, Suffield.

10215 and 10543. Twenty-five per cent. Potash from Vege-
table Sources. Sold by the Rogets Manufacturing Co., Rockfall ;
No. 10215, bought by C. F. Tilden, Suffield, from Arthur Slkes
Suffield ; No. 10543, sént. by Rogers Manufacturing Co.

The Rogers Manufacturing Co. was disappointed in the
anal};sis of sample 10215, because the percentage of potash
found, 23.92, fell below the guaranteed amount, 25.0.

At the request of the manufacturer a second sample was
examined, 10543, which was drawn by the manufacturer from
stock mixed some weeks before. The percentage of potash was
less than in the first sample.

ANALVSES.

Rogers Manu-

Bowker Fertilizer Co. Olds & Whipple. facturing Co.

10251 10074 10228 I0250 10215 10543
Percentage amounts of
Phosphoric acid..... il B eyl v o EAY 1.38 2.25
Total potash ....____ 23.93 23.78 25.87 28124 23.92 <008
Water-soluble potash 22.94 23.60 25.49 24.96 23.69 21.74
Chlorine . Jrl 12 U 0,097 itz e 2.42 3.82 4.01
Sulphuric acid -...__ - 15.87 17.48 3.95 3.74 5.47 6.21
Cost per ton ...._... $40.00  42.00  40.00  40.00  40.00  40.00
Water-soluble potash

costscents perpound 8.7 8.9 78 8.0 8.4 9.2

The two samples of Olds & Whipple’s manufacture contain
the guaranteed percentage of potash ; the others do not.
in these articles costs as much as or more than in form of pure
carbonate of potash, from 7.8 to 9.2 cents per pound. The goods
find their chief use as tobacco fertilizers by growers who wish
to avoid muriates and sulphates. The 25 Per cent. Ash Com-
pound of the Bowker Co. contains enough sulphuric acid to
combine with the larger part of the potash present in it. There
would seem to be no possible advantage in using carbonate of
potash on tobacco if with it there is mixed an equivalent quan-
tity of sulphates of soda, lime, or other base. It would be more
economical and probably no more harmful to the quality of the

Potash-

COTTON HULL ASHES. 93

5 to use sulphate of potash. See remarks on this subject on
31.

i

ASHES OF TOBACCO STALKS.

' 0077 Sent by W. L. Stevens & Sons, Hockanum. Left
burning in the field the stalks of Connecticut Havana
co.

e ashes contain 3.33 per cent. of phosphoric acid and 17.29
ent. of water-soluble potash and are well worth saving and
as tobacco fertilizer.

he stalks from an acre of tobacco contain, on the average,
pounds of nitrogen, 49 of potash and 13 of lime. Nearly
ird of the nitrogen and potash in a tobacco crop is con-
ed in the stalks.

COTTON HULLASHES.

is material, once so much used as a tobacco fertilizer, has
out of market and cannot now be bought in large amounts,
formerly.
ts place has been taken by the ashes of beet molasses and the
carbonate of potash described on page 30 of this report.
samples of cotton hull ashes have been examined this
‘as follows:

Made by Cotton Oil and Fiber Co., Norfolk, Va.
f Olds & Whipple, Hartford.
551. Made by American Cotton Oil Co., New York. Sent
Spencer Bros., Suffield. o
925. Made by Cotton Oil and Fiber Co.,
of Olds & Whipple, Hartford.
45, Stock of W. F. Fletcher, Southwick, Mass. Sampled
twenty-five sacks and sent by J. B. Cannon, Granby.
"0556 Stock of W. F. Fletcher, Southwick, Mass. Sampled
d sent by Alfred H. Griffin, Granby.
9971, Made by American Cotton Oil Co., New York. Stock
Spencer Brothers, Suffield. Sent by Geo. A. Peckham, Suf-

Norfolk, Va.
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ANALYSES OF CorToN HuLL ASHES.

9924 10551 9925 10545 10556

Percentage amounts of

Phosphoric acid, water-soluble_.__._ 3.07 1.17 1.20 0.14 1.42
L ‘“  citrate-soluble ... 5,65 10.00 .~ 4.96 6.01 7.09
L ¢ insoluble ...l .. 1.19 0.31 0.33 1513 I.10
Fotash total Lot ituidero i undl Lol 28.20 26,28 24.92 21.90 21.9o
Of which, soluble in water__...___ 26.15 22.92 22.54 19.38 17.18
G hlotinelsal taptai s e S R Ut Cogh e 0.41 0.32 0.10
TR G S LR 1 G PO U A 2.61
Cost per tOR . --- oo o e RS $40.00 40.00 40.00 40.00 41.00

Potash costs cents per pound..... 6.2 6.7 by 8.9 9.8

Valuing water-soluble, citrate-soluble and insoluble phosphoric acid
at 4, 4 and 2 cents a pound, respectively, the potash in these samples,
which is chiefly in form of carbonate, costs from 6.2 to 9.8 cents per
pound.

WOOD ASHES.

In a following table, pages 96 and 97, are given thirty-three
analyses of materials called “wood ashes.” It is quite clear,
however, that samples 10058, 10076, 10177, and 10154, are not
unleached hardwood ashes, while the other samples may be.
Ashes are generally represented and sold in the state as
“Canada, hardwood, unleached ashes.”

The analyses given show the very wide range of composition
common in different consignments of Canada ashes. Thus,
excluding the samples named, the percentage of total potash
ranges from 9.19 to 3.83 and that of lime from 48.33 to 20.93.

Excluding the four samples above named, the other twenty-nine have
the following average composition:

Potash soluble inacid....._.._._.... 5.86
Potash soluble in water_.__.________ 5.17
Phospharic acid: danis Lt g 1.33
Limer o0 Ll et e o Ll A 29.23

The percentages of potash are considerably higher than last year;
the percentage of lime is about two per cent. lower.

The average price, $11.84 per ton, is $1.84 higher than last year. It
the water-soluble potash is valued at 8 cents, as in carbonate, and the
phosphoric acid at 4 cents, lime in ashes of average composition has
cost 43 cents per 100 pounds.

SHEEP MANURE. 95

LIME KILN ASHES.

single sample, 9808, made by the New England Lime Co.,
New Milford, sent for analysis by E. O. Marsh, of New Mil-

0.9 had the following composition :
9.2,
1.3s Percentage amounts of
24.5, Water-soluble potash____________.___. 2.87
19.9 A cid-soluble potash_ ... coolldlll Juil 3.40
0.0 §RE e st R SRR SR 41.68
Lo D BRSS! 8.12
- s Bhasphorieacid. Looi L oioo Lo s s 1.42
.._A : Biphuricacid &l .3 CUn e ba bl ol el 0.18
S lloTine " 1 S R DL SN none
ST e R Y e 1.58
A e AR R R AN O e 0.14

OYSTER SHELL LIME.

o sample§ of this material, Nos. 9752 and 9794, made by
A. Stevens Coal Co., New Haven, and sent by them for
ysis, contained :

9752 9794
S AL SN ik 3.07
Lo T RO S M M 59.33 65.39
M aonesia .t Le gl oy e 0.55
Siphuric'aeid (ol L SR 0.62

SHEEP MANURE.

s material, gathered in corrals in the grazing regions and
voidably more or less leached by exposure to rain, may be
considerable value to mix with earth for potting plants in
greenhouse, but at the prices quoted cannot be economically

d as a fertilizer on the farm. '
Sampled from stock of S. D. Woodruff & Sons,

nge.
241, Sold by Stockdale Fertilizer Co., Stockdale, TIL

about $13.80 in Connecticut. Sent by J. C. Mitchelson,
ville, - !
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WOOD ASHES. 97

Woonp ASHES.
PERCENTAGE COMPOSITION.

|
|
i
|
1
;
|
i

s

z 2 g ‘ o | =
g Dealer or Purchaser. i ; Sampled or sent by E o g el 3 ‘ a g
= 4 G =) BRI A | L 3
b 28 | B< o3 A R e RS N 2
5 Sel 8% | EE o ol T A 4 = %
Loe 2 & = - SR &5 o & =
; | |
9774 [H. Cl:: Aborn & Son, Ellington...|H. C. Aborn & Son, Ellington___ B i i o s SR
882 |Bowker's— . 24 | 1.66 | 27.30 | 2. GUETCL 2D, 130 o. $
i i F. S. Bidwell & Co.f W. Locks . S, Bidwell & Co., W, Locks e i et 1 i N BRI
1 PRl . M. Thompson, Watehouse Pr. 5.6- . 1.45 | 34.24 | 2.68 |'0.14 | 8.08 | I.25 | 083 | 13.50
e L D Seth Viets, W. Suffield.... ..___. 6.80 | 1.34 | 26.97 | 4.03 | o.21 QuaZ; (R AT i ;25
10042 | Bowker Fertilizer Co., Boston_|W. M. Cooper, Suffield _...____. 3,11 | 1.04/| 27.52 | 2.24 | 0.08 | 11.6g 1.84 1.42 10.50
10058 F.R.Lalor,Dunnville,Ont.,Can.|G. E. Norton, Bristol _....._____ #4.97 { 1.83| 25.18 | 2.36 | 0,22 ) & 1.05 0.59 ol
10075 | Seth Viets, W. Suffield .. -- ... Thos. L Kenney, R. D. 2, Suffield 1.68 | 0.99 | 24.33 | 7.88 | 0.08 4.49 | 1.26 0.28 0.25
Ro0A6i LR S e n L olRE L 2an i S e Seth Viets, W. Suffield ......___. 4.68 | 1.39 | 27.20 | 7.81 | 0.15 | 6.66/| o0.77 | 0.85 ! 16.z0
PG v IR B B B BT YA e Bowker Fertilizer Co., Hartford. Gbrc il T e [l o321 | 2.63 [ 0.12. 16.30 [ 2.15 | 40,52
10252 | Lightbourn&PondCo.,N.Haven|Station Agent.......---.._...__. 1.84 | 0.93 | 27.03 | 6.2I | 0.06 8104 | 1.45 | "0.34 9.25
Seth Viets, W, Suffield ... .o |oaamnommcomcamecmmmacac e .87 | 1.56 | 30.80| 2.81 | 016 [ 7.60.| T1.63 |- 0:98 | 10.00
A. 1. Martin, Wallingford ... | coeoooaammice e BRI SR LG L DS O SR l Lol Bo
Newell St. John, SImSbBULY -« ofocc oo cmeiie e R SN b R RO b G S o
F 86w [N B T MM T Ol DNy Clarke, Bethany w200 0. . _ A e M RSN T ESLEN RN A R G i
9826 [J. W. Gardner, Cromwell ____.__. A. N. Pierson; Cromwell .___.___ 3.49 | 1.14 | 33.38 | 3.43 | 0.20 9.81 | 1.49 | 0.97 9?2;
9820 |Joynt's— John Joynt, Lucknow, Ont., Can. 4.80 | 1.52 | 34.35 | 3.50 | 0.14 | 11.89 | 1.90 | 0.64 | 10.00
9847 | F.S. Bidwell & Co., W. Locks Wm.W.ThomRson,Warehouse Pt. 8.52 | 1.82 | 38.30 | 3.54 | 0.23 5.31 .24 ‘ 0.89 2N
0862 5 i Clayton Holdridge, Suffield ... 4i18 | 1.11| 22.18 | 2.20 | 012 | 18.60 | 3.08 | 2.89 | 12.00
9863 ) o D. I. King, Suffield ___. __ .. "6.00 | 1.24 | 26.89 | 2.74 | 0.25 | 6.00 | 0.92 | 0.94 | 12.00
BRAN N R T S e Chas. V. Chandler, So. Windsor- 7.60 | 129 | 27.95 | 3.37| 0.48 | 4.23 | 0.83 e o
0865 | .ccmommmem e 3 g 4.78 | 1.33 | 22.80/| 3.43 | 0.20 | 12.09 268 1.84 | 11,00
A R L R AN R E. P. Brewer, Silver Lane...._.. 4.61 | 1.16 | 24.39 | 254 |'0.20.| 17.93 | '2.95 | 2.75 | 11.00
\

0880| F.S. Bidwsll &Co.,W.“Locks E.S.Bid‘viiell&Co.,Wind‘s‘orLocks 561 | 1.36 | 24.60 | 3.84 | 0.09 | 11.85 | I.34 | r.21 s

9881 f g i X 6.22‘1 I.09, | -22.81 | 2.33 o.Iof 15.64 ‘ AL R e 12.00
59a6| Olds & Whipple, Hatiord -...[Sttion Agent-——---_----c...-— e on it Hie i
9943 - -soecceso<s-oooL L [Conn. Valley Orchard Co., Berlin e sl b o bl
K ke sty A O My Sl e B B el MO I
9751 |Wm. P. Perkins, Brooklyn, N.Y.|Stonecrest Farm, W. W. Robison, B89 | 1.22 | 27.10 | 2.27 | .17 | 1%.0% i pt ik i

Mer:, Ridgefield o _~d o - j ‘
16 | 37.48 | 3.74 | trace | 4.41 | 060 | 0.50 |  g.00%

9942 |Stroup, Son & Co., Boston, Mass. Conn. Valley Orchard Co., Berlin 345 1
onsg )3 b 3 it 6.22 I.Zg 22,52 | 7.67 | 0.16'| 7.13| T.50'| -0.88 | 10.00
1015 L BTg 1 '1.18 | 26.27 | 9.26 | 0.07 5.76 | 1.60 o. i .50
N o R R A i TheWarner-MillerCo.,NewHaven 4.80 | 1.23 | 35.36 | 4.20 | 0.16  6.32 | 1.36 o.gg 9:_’_
34 S D Geo. 1. Babcock, Bethany ... 4.57 | 1.90 | 48.33'| 8.66 | none | 1.68 ‘ 0.29 0.30 (|- IL.00
\ ' 400 | 1.24 | 31.26 | 5.05 | 0.22/ | Q.09 1.80 .02 | 9.2
LA | RN | AT S A B S Y Ut
ANALYSES, * In car lots.
9967 10241 4

Percentage amounts of Containing nitrogen . ....__...._..__ 2.74 2.34

i i e g T GRS S 11.32 Gk tContaining phosphoric acid ... __ 1.46 1.38

*Organic matters. ooz -oioaiiaaneas 75.61 Ghis : R S N R I.53 T.41

A sh or mineplilo Ul 0L e l0 e SEL 13.07 FLi R and soil "2l TN e T 6.35

100.00 T oth 1 by the E i '

er samples sent by the Elm City Nursery Co. con-

1.04, 2.75, 2.64 and 2.52 per cent. of nitrogen respectively.
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GARBAGE TANKAGE.

The samples referred to below represent material made of city
garbage collected in Bridgeport and cooked and dried by a
patented process, operated by Plumb& Winton, Bridgeport.

9832. Sent by Frank S. Staples. 9953. Sent by T. A.
Kirkham, sampled by A. H. Chamberlain, all of Bridgeport.

.

* 4 .

L
ANALYSES OF GARBAGE TANKAGE.

Y 9832 9953
Percentage amounts of

Witpagenas (oL bR Ue e fl st A 2.07

Phosphoric acid ..o oo oo 4.08 S

Moisture (- uh o L aniete o bl g et iis o 6.40 L

The composition of such material will vary greatly according
to the extent to which the drying is carried, and dried garbage
also varies considerably in composition with the season of the

year.

COCOANUT PITH.

10015. This material, used by florists for packing bulbs, was
sent by E. E. Burwell, New Haven, who stated that it is made
by the West India Fiber Co., Salem, Mass., and inquired
whether it had value as a fertilizer.

ANALYSIS.

Percentage amounts of

MOIStULE - dfoanida s Csom B aani e 10.03
#Qrganic and volatile matter. _.__.... 84.92
$Mineral matter.. .. ... —o-o---- 5.05

100.00

It is probable that the nitrogen of cocoanut pith is not readily
soluble and available and the material is not of any value as a
commercial fertilizer. :

*Containing nitrogen 0.42.
{Containing phosphoric acid 0.15, and potash 1.53.
»

REVIEW OF THE FERTILIZER MARKET. 99

.1? REVIEW OF THE FERTILIZER MARKET,
For THE YEAR ENDING OCTOBER 31, 1903.
By E. H. JENKINS.

NITROGEN.

Nitric Nitrogen.

1e wholesale New York quotation of nitrogen in form of
, which was 12.5 cents per pound in November, 1902,
isen on the whole, the average quotation for the six months
with August, 1903, being 13.3 and the quotation in
being 13.8.

average of the monthly quotations for a number of years
November 1st to November 1st—has been as follows :

1903 1902 L9OI 1900 1899 1898 1897 1896
J€ quotation, cents per :
‘dfornitrogen, wholesale 13.2 13.4 I11.9 I1.8 10.5 II.O IL.4 LI.I
ate nitrogen has been sold to farmers in this state during
St season for from 14.2 to 15.9 cents per pound, or from
to $50.00 per ton for nitrate of soda.

Ammonic Nitrogen.

holesale New York quotation of nitrogen in this form
2 cents per pound in November, 1902. It rose steadily
in April and then declined, being quoted at 14.6 cents in
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Yedri ool s an n i e 1903 1902 IQOI 1900 1899 1898 1897 1896

Average quotation, cents per

pound for nitrogen, wholesale 14.9 14.2 13.3 13.9 14.0 IL.Q I0.5 II.p

Scarcely any sulphate of ammonia is atsed by farmers for home
mixing, as the present price is prohibitive for use as a fertilizer,
It has been quoted at retail in Connécticut at $70 per ton, making
the cost 16.8 cents per pound. .

Y Organic Nitrogen.

The wholesale New York quotation of nitrogen in form of
red blood, which was 14.8 cents per pound in November, 1902,
rose steadily to 16.3 in April, 1903, and then declined again, being
15.6 cents per pound in October. It has ruled about a cent per
pound higher than in the previous year.

Concentrated tankage has been quoted through the year at
$15.50 per ton.

Dry Fish, quoted at $27.50 per ton in November, 1902, was
quoted at $25.12 in November, 1903.

Nitrogen in form of cotton seed meal has cost the same as last
year, 16 cents per pound at retail.

Phosphatic Materials.

The wholesale New York quotations of Charleston rock, f.o.b.
Charleston, have fallen very much during the year.

The wholesale New York quotations of both ground bone and
bone meal have risen, the former being $1.25, the latter $3.50
per ton higher than a year ago.

The wholesale quotations of acid phosphate have also risen
from 3.12 cents per pound for available phosphoric acid to 3.19
cents.

We again call attention to the fact that farmers who buy acid
phosphate are in many cases paying high prices for it and that
prospective purchasers of considerable amounts would do well
to get quotations from a number of brokers before purchasing.

Potash.

The wholesale quotations of potash salts, which are regulated
within narrow limits by the German Kali works, show but little
fluctuation. In March the syndicate fixed the prices for the
coming vear, which are somewhat higher than before.

REVIEW OF THE FERTILIZER MARKET. 101

Muriate of Potash.

e wholesale New York price, as fixed by the syndicate,
74 cents per pound for potash, about a tenth of a cent higher
in the previous year.

t retail in this state, potash as muriate has cost from 4.0 to
nts per pound.

Double Sulphate of Potash and Magnesia.

wholesale New York price since March last has been
cents per pound for potash, about a tenth of a cent higher
 in the previous year. At retail it has cost about 5.1 cents
und in Connecticut.

High Grade Sulphate of Potash.

wholesale New York price of potash in this form since
has been 4.36 cents and it has been bought at retail in this
t prices ranging from 4.8 to 5.6 cents per pound.

(PLANATIONS OF MARKET QUOTATIONS.

following explanations will help in the examination of
arket quotations, and will also show the basis on which
ave been interpreted in this review :

sphate rock, kainit, bone, fish-scrap, tankage and some
artlcles are commonly quoted and sold by the ton. The
usually has an analysis of his stock, and purchasers often
I this by analysis at the time of the purchase

cid phosphate is usually quoted at so much “per unit” of
ilable”—that is, soluble and reverted—phosphoric acid.
1meaning of the term “unit” is explained below. Tankage
\ etimes sold with a quotation “per unit of bone phosphate.”
amount of bone phosphate may be calculated by multiplying
ount of phosphoric acid by 2.18. On the other hand, the
unt of phosphoric acid is calculated from bone phosphate
nultiplying the latter by the decimal 0.459.

ulphate of ammonia, nitrate of soda and the potash salts are
ed and sold by the pound, and generally their wholesale
tetail rates do not differ very widely.
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Blood, azotin and concentrated tankage are quoted at so much
“per unit of ammonia.” To reduce ammonia to nitrogen, mul-
tiply the per cent. of ammonia by the decimal 0.824 (or multiply
the per cent. of ammonia by 14 and ,divide that product by
17). A ‘“unit of ammonia” is one per cent., or 20 pounds per
ton. To illustrate: if a lot of tankage has 7.0 per cent. of nitro-
gen, equivalent to 8.5 per cent. of ammonia, it is said to contain
814 units of ammonia, and if quoted at $2.25 per unit, a ton
of it will cost 875X 2.25=$10.13. .

Tankage and fish scrap are sometimes sold at a price, based on
analysis, which regards both the nitrogen and phosphoric acid
which the product in question contains.

For example: “Tankage, 9 & 20, quoted at 2.49 and 10 per
unit,” means that a given lot of tankage contains somewhere in
the neighborhood of 9 units of ammonia and 20 units of bone
phosphate and is offered at $2.49 per unit of ammonia and 1o
cents per unit of bone phosphate.

A unit of ammonia, twenty pounds, is equivalent to (20X
0.824=) 16.5 pounds of nitrogen, and is quoted at $2.49. One
pound of nitrogen therefore costs (};%=) 15.1 cents.

A unit of bone phosphate, twenty pounds, is equivalent to
(20X0.459=) 9.16 pounds of phosphoric acid and is quoted at
10 cents. One pound of phosphoric acid therefore costs

s%=) 1.I cents. ]

Hence it appears that in a tankage containing 9 per cent. of
ammonia and 20 of bone phosphate and quoted at “2.49 and
10 per unit” the nitrogen costs 15.I cents per pound and the
phosphoric acid 1.1° cents per pound.

The cost of such a tankage will be that of g units of ammonia
at $2.49 per unit, $22.41, plus that of 20 units of bone phosphate
at 10 cents per unit, $2.00, or $24.41 per ton.

The term “ammonia” is properly used only in those cases
where the nitrogen actually exists in the form of ammonia, but
it is a usage of the trade to reckon all nitrogen, in whatever
form it occurs, as ammonia.

To facilitate finding the actual cost of nitrogen per pound
from the cost per unit of ammonia in the market reports, the
following table is given:

onia),

Mo

REVIEW OF THE FERTILIZER MARKET.
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2,70
2.60
2.50
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amonia at $3.00 per unit is equivalent to nitrogen at 18.2 cts. per lb.

17.6
17.0
16.4
15.8
15.2
14.6
14.0
13.4
12.8

12.2
11.6

11.0
10.3

15.4
14.9
14.4
13.9
13.4
12.9
12.5

12.0

15.3
14.7
14.0
13.3
12,7
12.1
11.5
10.8
10.2

9.6
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per cent. of nitrogen (equivalent to 25.25 per cent. of

juoted at 3.3 cents per pound, Nitrogen costs 15.9 cents per lb.

ommercial Nitrate of Soda averages 3.7 per cent. of pure
ium nitrate, or 15.7 per cent. of nitrogen.

uoted at 2.5 cents per pound, Nitrogen costs 15.9 cents per lb.

I

‘e

‘e

3 &



104 CONNECTICUT EXPERIMENT STATION REPORT] 1QO03.

Commercial Muriate of Potash usually contains 5014 per cent,
of “actual potash,” or potassium oxide.

If quoted at 2.20 cents per pound, Potassium Oxide costs 4.35 cents per lb.

“ 2.15 [ oy “ 4.25 - ; c
e 2.10 G | . ‘e 4.15 u
‘
[ 2.05 I e o 406 03
i Beo “ iy “ @ 396 “
e 1.95 e by » i o ‘e 386 ‘"
‘\)4‘ _1.90 s 5 “ “ 376 0
‘@ ) ISS “ ‘e “ 366 <
G 1.80 o [0 e 356 “
@ 1.75 o “ s 346 1
@ I1.70 e “ o 336 .t

High Grade Sulphate of Potash, as it is found in the Con-
necticut market, contains about 49.2 per cent. of actual potash.

If quoted at 2.50 cents per pound, Potassium Oxide costs 5.1 cents per lb.

£ 2.45 i % YA In ey 2
i 2.40 % i L T #e
N 21385 i 5 RIS S
> '2.30 b ¥ R B i
iy 2.28 it ¥ Ve ! By
o 2.20 iy # bR Wl &
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4t 2.05 £y o e % B
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The Double Sulphate of Potash and Magnesia has about 2674
per cent. of potassium oxide.

If quoted at 1.00 cent per pound, Potassium Oxide costs 3.7% cents per lb.

i JLOsHEents - i 113196 o
i 1.1I00 7 ' bis AL ¢ o
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The following table shows the fluctuations in the wholesale
es of a number of fertilizing materials in the New York
ket, since November, 1897. The price given for each month
e average of the four weekly quotations for that month.
dphate of ammonia is assumed to contain 20.8 per cent. and
te of soda 15.7 per cent. of nitrogen; muriate of potash
per cent., high grade sulphate 49.2 per cent., and double
re salt 26.5 per cent. of actual potash:
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WHOLESALE Prices or FERrRTILIZING MATERiALS.

phoric Acid in
ina Rock.

h Caroli

Available Phos
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Cents per pound.
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Foog fanuatyr el i o | I5.7 | 12.5 | 15.0 | 3.63 | 4.16 | 4.29
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Average of 6 months ... | 15.2 | 12. 14.6 | 3.63 | 4.16 4..29 {
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55 Superphosphate,

£ Potato Manure,

4t ¢ Fertilizer, )

¢ Corn Phosphate, ! !

v Farmers’ New Method Fertilizer,
i Eclipse Phosphate, . p

Grain,
¥ % Niagara Phosphate, £
Church’s Fish and Potash, ] J §
Crocker’s Potato, Hop and Tobacco Phosphate,

£ Ammoniated Corn Phosphate,

£8 New Rival Fertilizer,
Darling’s Farm Favorite, =

B Potato Manure,

5 Dissolved Bone and Potash,
i Tobacco Grower,
X Blood, Bone and Potash,

i General Fertilizer,
East India Complete Potato Manure, 1
¢ A. A. Ammoniated Superphosphate,
eat Eastern Northern Corn Special, . .
€ Vegetable, Vine and Tobacco, .
S General Fertilizer,
e s Grass and Oats Fertilizer,
o Garden Special,

‘Packer’s Union Gardeners’ Complete Manure,
b Animal Corn Fertilizer,
2 Potato Manure,
; b Universal Fertilizer, . 1
e Wheat, Oats and Clover Fertilizer,
i Quinnipiac Market Garden Manure,
¥ Phosphate,

o4 Potato Manure,

i ‘¢ Phosphate,
it Corn Manure,

i Climax,

i ’.“;_Read's Practical Potato Special,
~ ‘“  Standard Superphosphate,

Al Complete Manure for Top Dressing Grass and

2,74, 75
2, 58, 59
2, 76, 77
2, 82, 83
2, 82, 83
2, 58, 59
2, 62,63

2, 78, 79
2, 62, 63
2, 45, 60, 61
2, 80, 81
" 2, 80, 81
2, 58, 59
3, 58,:59
3, 80, 81
3, 44

3, 70, 71
3, 50, 51
3, 60, 61
3! 7o| 7~I
3, 58, 59
3,78, 79
3, 74, 75
3, 58, 59
3, 84, 85
3, 52, 53
3, 46, 50, 51
3, 80, 81
3: 120,73
3, 45, 62, 63
3, 82, 83
3,,54. 55
3, 58, 59

s rdl (R
3, 80, 81
3, 80, 81

3, 6o, 61
3, 84, 85
3, 62,64
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American Agricultural Chemical Co., continued :—
Read’s Vegetable and Vine Fertilizer,

3, 76, 77
Wheeler’'s Corn Fertilizer, 3, 84, 85
b Potato Manure, Al ! 3, 78, 79
G’ Havana Tobacco Grower,s 3, 74, 75
& Superior Truck Fertilizer, 3, 50, 51
4 Bermuda Onion Grower, 3, 80, 81
i Grass and Oats Fertilizer, 3, 84, 85
Williams & Clark s Hlﬁh Grade Special, 3, 52, 53
& Americus Ammoniated Bone Super-
o 1) phosphate, 3, 58, 59
30 Lhid i Potato Phosphate, 3, 78, 79
o £ Americus Potato Manure, 3, 76, 77
o i 1 Corn Phosphate, 3, 82, €3
The A. A. C. Co.’s H. G. Tobacco Manure, 3, 64, 65, 68,
69, 70, 71, 84, 85
$ i Complete Tobacco Manure, 3 3, 68, 69
& 3 Southport XX Special, 3, 50, 51
Complete Manure, with 10% Potash, 3,52, 53
Grass and Lawn Top Dressing, . 3, 82, 83
Castor Pomace, 3, 27
" Tobacco Starter and Grower 3, 72, 73
Dry Ground Fish, 3, 37, 39
Fine Ground Bone, 3, 38, 39
Nitrate of Soda, 3, Ig
Muriate of Potash, 3, 34, 35
Tankage, 40, 41
American Farmers’ Fertlllzer Co —
American Farmers’ Market Garden Special, 4, 45, 54, 55
G & Complete Potato, 4, 65, 76, 77
& 2 Corn King, 4, 6s, 76, 77
48 ot Ammoniated Bone, 4, 52, 53
b 1 Grain Grower, 4, 80, 81
Armour Fertilizer Works, The :—
Grain Grower, 4, 78, 79
Bone, Blood and Potash 4, 43, 50, 51
High Grade Potato, 4,72, 73
All Soluble, 4, 56, 57
Ammoniated Bone with Potash 4, 44
Bone Meal, 4, 38, 39

Berkshire Fertilizer Co.:—

Berkshire Complete Fertilizer, 4, 45, 46, 50, 51, 52, 53

V Potato and Vegetable Phosphate, 4, 82, 83
4 Ammoniated Bone Phosphate, 4, 45, 62, 63
ke Fine Ground Bone, 4, 38, 39
Boardman, F. E..—
Boardman’s Complete Fertilizer for Potatoes and General
Crops, 4, 64, 68, 69

109

INDEX.
Valentine :—
Self-Recommending Fertilizer, 4, 38, 39
ker Fertilizer Co.:—
' Stockbridge Special Corn Manure, 4, 65, 78, 79
£ Potato and Vegetable Manure, 4, 65, 70, 71
& Grass Top Dressing, 4, b4, 72, 73
Potato and Vegetable Fertilizer, 4, 714, 75, 84, 85
o A Phosphate, 4, 84, 85
H111 and Drill Phosphate, 4, 58, 59
~ Farm and Garden Phosphate, or Ammomated Bone 4, 60, 61
~ Fisherman’s Brand Fish and Potash, 4, 84, 55
" Tobacco Starter, . ; 4, 78, 79
se Ash Elements, 4, 86, 87, 88
~ Complete Alkaline Tobacco Grower 4, 86, 87, 88
Sure Crop Phosphate, 4, 62, 63
~ Market Garden Fertilizer, 450 2
" Corn Phosphate, 4, 84, 85
Early Potato Manure, 4, G408
Fine Ground Dry Fish,. . 4, 40
Fairfield Onion Fertilizer, 4,725 93
25% Ash Compound, ; ; 4,91, 92
Nitrate of Soda, f ! ; : § 4, 19
~ Muriate of Potash, 4794536
. Fresh Ground Bone, 4, 38, 39
Canada Hard Wood Ashes, 4, 96, 97
Acid Phosphate, 4, 28,29
. Square Brand Bone and Pota<h X
. Castor Pomace, . ¢ : ¢ : g
Gloucester Fish and Potash 4, 60, 61
. Middlesex Special, 4, 45, 56, 57
Special Formula, ~ 50, 51
- Peruvian Guano, . 62, 63
, E. Frank, Co.:—
E. Frank Coe’s Ground Bone, 4, 38, 39
= he H. G. Ammoniated Bone Superphosphate 4, 60, 61
i Fish and Potash (FP), . 4, 50, 51
& Gold Brand Excelsior Guano, 4, 50, 51
gs Red Brand Excelsior Guano, i 18548 50,/ 5T
L Long Islander Market Garden Specjal, s, 45, 56, 57
L 18 Columbian Corn, 5, 82, 83
7 8 Potato, 5, 78, 79
W Special Potato Manure, 5, 65, 82, 83
: &1 Tankage, 40, 41
ecticut Fat Rendering and Fertilizer Corporatlon —
Tankage, 40, 41
inecticut Valley Orchard Co The —
C. V. 0. Co.’s Complete ngh Grade Fertilizer, 5, 43,50, 51
er's Glue Factory, Peter :—
Pure Bone-Dust, . 5, 38, 39
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Improved Top Dresser; Full Strength
Nassau Fertilizer Co., Gladiator Truck and Potato,
A% Nassau Practical,

Dennis, E, C.:—
Ground Bone, 5, 38, 39
Downs & Griffin :—
Ground Bone, ¢ . i 5, 38, 39
Ellsworth, F.:— r”
.Shoemaker’s Swift-Sure Superphosphate for General Use,
(3 5, 52, 53, 62, 63
i ok Bone Meal, . 5, 38, 39
b ! . Superphosphate for Potatoes, 5, 64, 72, 73
Frisbie, L. T. Co., The :—
o Bone Meal, 5, 38, 39
Hemingway, L. H.:—
Tankage, 40, 41
James, Ernest L. ]ames Bone Phosphate 5, 62, 63
£ ‘“  Ground Bone, 5, 38, 39
" Joynt, John, Canada Hard Wood Ashes, 5,96, 97
Kelsey, E. R., Bone, Fish and Potash, 5, 50, 51
Lister's Agricultural Chemical Works :—
Lister’s Potato Manure, g 5
M Pure Raw Bone Meal, 5, 38, 39
5 Special 10% Potato, 5, 65, 74, 75
& Success Fertilizer, 2 < 5, 56, 57
‘" Standard Superphosphate of Lime, 5, 52, 53
s Special Corn and Potato, 5, 65, 82, 83
¢ Animal Bone and Potash, 5, 44
Lowell Fertilizer Co., See Swift's Lowell Fertilizer Co
Ludlam, Frederick, ‘‘ Cecrops” or Dragon's Tooth, 5, 45, 52, 53
i Cereal Brand of Cecrops Fertilizer, £8, 59
MacCormack, Wm., Mad River Strictly Pure Ground Bone, 5, 38, 39 °
Manchester, E. & Sons, Manchester’s Formula, 5, 50, 51
Mapes F. & P. G. Co., The :—
Potato Manure,. 5,74,y5
Tobacco Starter, Improved 5, 86, 87, 88
Tobacco Manure, Wrapper Brand, s, 66, 70, 71
Fruit and Vine Manure, . 5, 8o, 81
Economical Potato Manure, 5, 70, 7I
Vegetable Manure, or Complete Manure for L1ght Soﬂs 5, 52, 53
Average Soil Complete Manure, 6, 45, 54+ 55
Corn Manure, 6, 76, 77
Top Dresser, Improved, Half Strength 6, 45, 60, 61
Complete Manure (*‘ A” Brand), 6, 45, 58, 59
Dissolved Bone, 5. ea ixs
Cereal Brand, 6, 6o, 61
Seeding Down Manure, 6, 70, 71
Tobacco Ash Consutuents, 6, 86, 87, 88

6. 45, 46, 54, 55

6, 68, 69
6, 50, 51
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nal Fertilizer Co.:—
Chmenden s Market Garden Manure,

Complete,

Potato Phosphate
Ammoniated Bone,
Fine Ground Bone,
Universal Phosphate,
Fish and Potash,

H. G. Special Tobacco Manure, A

Complete Tobacco Fertilizer,
Fertilizer Co., The :—

General Crop Fish Guano

mmoniated Bone and Potash,

Potato and Tobacco Special, . .

ds & Whipple, Complete Tobacco Fertlhzer

Vegetable Potash,
~ Special Phosphate,
Potato Fertilizer,

& Winton, Ground Bone,
& Hubbard Co., The :—
‘Hubbard’s I'ertilizer for Oats and Top Dressm

‘02 Top-Dress Phosphate,
Grass and Grain Fertilizer,
Soluble Corn Manure,
Soluble Potato Manure,
Soluble Tobacco Manure,

All Soils and All Crops Phosphate,

Corn Phosphate,

Potato Phosphate,

Raw Knuckle Bone Flour
Strictly Pure Fine Bone,

rs Manufacturing Co., The :—

- All Round Fertilizer,

‘Complete Potato and Vegetable
mplete Corn and Onion,

sh and Potash, d

luble Tobacco and Potato, .

Grass and Grain for Seeding Down
Soluble Tobacco Fertilizer,

Pure Ground Bone,

Tobacco Starter,

tash from Vegetable Sources
nt Co. :—

Essex XXX Fish and Potash, . ;

Corn Fertilizer,
Market Garden and Potato Manure,
A1 Superphosphate,

6, 56, 57

6, 45, 54, 55

6, 78, 79

6, 60, 61

6,.38, 39

6, 62, 63

6, 54, 55

6, 64, 68, 69
6470, 71, 84, 85

6, 62, 63

6, 44

4 6, 76, 77
6, 86, 87, 88, 89
6, 92

6, 56, 57

6, 72, 73

38, 39

6, 64, 68, 69
6, 74378
6, 70, 71
6, 76, 77
6, 64, 70, 71
6, 68, 69
6, 56, 57
6, 78, 79
6, 65, 74, 75
6, 38, 39
6, 38, 39

6, 60, 61
03 20,577

6 65,67,72 73, 84, 85

6, 56, 57
0,1705:91
6, 64, 68, 69
6, 68, 69
6, 68, 69
6, 38, 39

6s, 67, 80, 81, 84, 85

92

6, 45, 56, 57
6, 82, 83
7985479

7, 45, 60, 61
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Russia Cement Co., continued .—
Essex Complete Manure for Corn, Grain and Grass, .

e

7, 72,
Complete Manure for Potatoes, Roots and Vegetables 7, 68,
‘“  Tobacco Starter,

7,74, 7

13
69

‘“  Special Tobacco Manure, s 7, 64, 65, 68, 69, 70, ;;
‘*  Odorless Lawn Dressing, A 7> 45, 54, 55
‘“  Dry Ground Fish, 7y 37, 42
‘“  Fine Bone Meal, 7,38, 39
Sanderson Fertilizer and Chemical Co, :—
Sanderson’s Formula A} . & ; 7, 54, 55, 62, 63
N e Formula B for Tobacco, |, ) Se0764, 72; 73
o e Corn Superphosphé.te, 7, 65, 84, o‘
0 Potato Manure, i 7, 65, 82, 83
s Blood, Bone and Meat, A 74 40, 41
i Fine Ground Bone, 4 \ 1 7, 38, 39
i Special with 10% Potash, 7, 45, 58, 59
h Plain Superphosphate, : ’ 5 7528, 29
Luce Bros.” Bone, Fish and Potash, . ; s 7, 58, 59
Nitrate of Soda, . ¢ g . ; | Ralll7. 19
Muriate of Potash, i d . 4 : 7, 34, 35
Double Sulphate of Potash, B ; 4 7. 34, 35
Shay, €. M., Mystic Gilt Edge Potato Manme 7, 64, 68, 69
£ Pure Ground Bone, ¢ ! A 5 7, 38, 39
§ Corn Manure : ¥ ¥ f 714, 75
Shoemaker, M. L. & Co., See Ellswor t/z
Swift’'s Lowell Fertilizer Co. :—
Swift’s Lowell Potato Phosphate, § 7, 72, 73
iy Potato Manure, . : Y / 7, 80, 81
4 Bone Fertilizer, . i A ) 7, 60, 61
i Animal Brand, . ) . 5 7, 56, 57
4 Dissolved Bone and Potash, . - SR 7, 44
§s Ground Bone, . . : 7, 38, 39
i Market Garden Manure 17 ! 7, 56, 57
ke Perfect Tobacco Grower, s J 75 74, 75
5 Tankage, ey ; : d I3 40, 41
Wilcox Fertilizer Works :(—
Wilcox’s Potato, Onion, and Tobacco Manure, - 7, 70, 71
b Potato Manure, ; A Tii72, 73
b Complete Bone Superphosphate : : 7, 54, 55
i Special Superphosphate, ; : : 7, 56, 57
‘“  High Grade Fish and Potash, g ; 782,53
5 Fish and Potash, ! 5 p 0 7, 52, 53
£k Grass Fertilizer, ) 4 ; i 25 12573
SR Dry Ground Fish, . ; ’ A N AENTE 40
e Pure Ground Bone, . § i : 7, 38. 39
£ Nitrate of Soda, y L ) 5 AL U3 o)
5 Acid Phosphate, 2 ) { i 7, 28, 29
g Muriate of Potash, 7, 34, 35
Woodruff, S. D. & Sons, Home Mxxed Femllzer 7, 90, I

EIGHTH

'REPORT ON FOOD PRODUCTS.

His Excellency, Abiram Chamberlain, Governor of Con-
- mecticut:

\s required by law, I herewith submit to you the Eighth
port of the Connecticut Agricultural Experiment Station on
‘ood Products, for the year ending July 31, 1903.
" This report gives the results of a large number of analyses
food products bought by the Station in different parts of the
te, or sent to us for test by the Dairy Commissioner and other
ividuals. The report also contains a number of microscopic
dies made by Mr. A. L. Winton which are not immediately
ected, in all cases, with any particular sample now under
ymination.
‘he work described in these studies was necessary in order
put us in position to certainly detect some materials found
npurities or adulterations in food products and commercial
ding stuffs; materials whose chemical and microscopic char-
s have not hitherto been adequately described.
VIr. Winton, having gone through this work with great care
ur own interest, has recorded and explained the results as a
ibution to our knowledge and a help to all others who have
ilar work to do.
believe that this is the first agricultural station in this coun-
to which has been committed by state law the work of exam-
g food products. Each year there has been made in its
some contribution of permanent scientific value to our
ledge of the methods of examination of these products.
nterest in the subject of pure food is rapidly increasing and
 state after another is enacting laws modeled after those
assachusetts and Connecticut. It has been our lot, besides
g the tests of food products required by the letter of the
tg do some work of a pioneer nature, for the general good.

Very respectfully,
E. H. JENKINS, Director.
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LAW REGULATING THE MANUFACTURE AND SALE
OF FOOD PRODUCTS.

There are on the Statute book nine distinct laws regarding
the manufacture and sale of adulterated food products. Only
one, however, imposes duties on this Station. This is found i;l
Sections 2573 to 2578, inclusive, of the General Statutes of Con-
necticut, revision of 19o2.

Copies of the law will be _seAnt"' on application to this Station,

“Fhe law defines the word food so as to include everything
used as food or drink by men, horses or cattle. It also strictly
defines the terms misbranded and adulterated, and imposes a
penalty of not more than five hundred dollars, or imprisonment
for not more 'than one year, for adulterating food products, or
for knowingly selling adulterated food products as unadulter-
ated, or without informing the purchaser that they are adul-
terated.

The Dairy Commissioner is charged with the enforcement of
the law.

This Station is required to make analyses of food products
on sale in this state, or kept in this state for export, to report
to the Dairy Commissioner whenever it finds adulterated goods
sold within the state, that prosecution may be brought, and to
make an annual report to the Governor upon adulterated food
products.

FOOD DEFINITIONS AND STANDARDS.

The Secretary of Agriculture of the United States, acting
under authority conferred by act of Congress, approved June 3,
1902, has recently proclaimed and established certain standards
of purity for food products with their definitions, as the official
standards of these food products for the United States of
* America.

They will therefore be authoritative in all the federal courts.
These standards and definitions were prepared by a committee
of the Association of Official Agricultural Chemists with the
assistance of other members of the Association and of chemists
and others outside of the Association.

The chemical data for these standards were obtained‘partly
from a review of all published literature on the subject and
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tly from investigatisns made by the persons named below
ho assisted in the work. All the food standards adopted by
opean countries were consulted and every provisional sched-
. was submitted to the manufacturing firms and to the trade
ested, for criticisms, and when requested by them confer-
for discussion were arranged. It would seem that all
lable skill and care had been used to make these definitions
standards as nearly perfect as possible.
‘Two members of the staff of this Station have been actively .
raged in work connected with the establishment of these
ral standards: Mr. Winton has contributed elaborate chemi-
and microscopic investigations of the different kinds of spices
of different grades of the same kind, and also a valuable
v of the various grades of the cocoa bean and its commer-
products ; investigations which have been printed in previ-
reports of the Station and have been copied in scientific
als in this country and abroad. -
. Jenkins has served as one of the Committee appointed
e Association of Official Agricultural Chemists, and charged
e Secretary of Agriculture with the preparation of these
nitions and standards.
tion 2575 of the General Statutes of Connecticut provides
at this Experiment Station “may fix standards of purity,
ity or strength, when such standards are not specified by
» ¢ L
s extremely desirable for all concerned that the food laws
e several states should be substantially alike and especially
‘all should have the same standards of purity, quality and
gth. The Station has, therefore, up to the present, fixed
standards of any kind, awaiting the action of the Secretary
iculture, whose decisions rest on a wider foundation of
erience and study than this Station alone could have pro-
.
Station now adopts and fixes, so far as its authority
nds, those standards of purity, quality and strength, with
related definitions, which have been already adopted by
Secretary of Agriculture of the United States and which
ven here together with the report of the consulting Com-
: to the Secretary.
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. s
UNITED STATES DEPARTMENT OF AGRICULTURE,

Bureau or CHEMISTRY,
WASHINGTON, D. C.
To the Honorable The Secretary of Agricylture of the United States.

Sir: The undersigned, representing The Association of Official Agri-
cultural Chemists of the United Statessand commissioned by you, under
authority given by the Act of Congress, approved March 3, 1903, to
collaborate with you “to establish,standards of purity for food prod-
ucts and to determine what are.regarded as adulterations therein, for
the guidance of the officials of the various States and of the Courts of
Justice,” respectfully submit herewith, for your consideration, standards
for certain articles belonging to the schedules of meat and the principal
meat products, milk and its products, sugars and related substances,
and condiments and cocoa and cocoa products, with the recommenda-
tion that they be approved and proclaimed the established standards.

In connection therewith are presented a classified list of the various
schedules of food products for which standards are being prepared and
a statement of some of the more important general principles upon
which the standards are based.

Before the adoption of any schedule it was submitted to the manu-
facturing firms and the trade immediately interested for criticisms, and,
when requested by them, conferences for discussion have been arranged.
Certain questions have arisen in the discussion of these standards rela-
tive to several substances sometimes used as preservatives or coloring
matters. In the judgment of the committee these questions can most
satisfactorily be treated in connection with Schedule III, Preservatives
and Coloring Matters, and recommendations have therefore been deferred
pending the consideration of that schedule. 3

For the primary definitions and standards and for the compilations
of data for standards and constant assistance in the revision of the
schedules the committee is greatly indebted to the following persons :
Charles D. Woods, Ph.D., director of the Maine Agricultural Experi-
ment Station, Orono, Me., referee on meat and its products; L. L. Van
Slyke, Ph.D.,, chemist of the New York Agricultural Experiment Sta-
tion, Geneva, N. Y., referee on milk and its products; Charles A.
Crampton, M.D., chemist of the Bureau of Internal Revenue, referee
on beverages, including cocoa and cocoa products; A. L. Winton, Ph.B.,
chemist of the Connecticut Agricultural Experiment Station, New Haven,
Conn., referee on condiments.

The committee is also indebted to others for information and helpful
suggestions, which will be more specifically acknowledged in a report
of its work to be later submitted.

Very respectfully,
WiLLiAM FREAR,
Epwarp H. JENKINS,
MEeLviLL A. ScoVELL,
HENRY A. WEBER,
Harvey W. WiLEy.

FOOD DEFINITIONS AND STANDARDS. i@

ARDS ARE BASED.

: eneral considerations which have guided the committee in .pre-
ﬂ:h; tghe definitions and standards for food products are the follow.mg:
 The main classes of food articles are defined before the subordinate

es are considered. 4

The names of the various substances for which standards are pro-
sed are defined.

JedT;;edeﬁnitions are so framed as to exclude from the articles defined
ances not included in the definitions.

" The definitions include, where possible, those qualities which make
rticles described wholesome for human food. '
A term defined in any of the several schedules has the same meaning
ver else it is used in this report.

. The names of food products herein defined usually agree with exist-
. American trade or manufacturing usage, but where such usage is
clearly established or where trade names confuse two or more articles
which specific designations are desirable, preference is given to one
the several trade names applied.

Standards are based upon data representing materials produced
sr American conditions and manufactured by American processes
epresenting such varieties of foreign articles as are chiefly imported
American use.

The standards fixed are such that a departure of the articles to
they apply, above the maximum or below the minimum limit pre-
ed, is evidence that such articles are of inferior or abnormal quality.
The limits fixed as standard are not necessarily the extremes
entically recorded for the article in question, because such extremes
commonly due to abnormal conditions of production and are usually
panied by marks of inferiority or abnormality readily perceived by
yroducer or manufacturer.

FOOD DEFINITIONS AND STANDARDS.

I. ANIMAL PRODUCTS.

A. MeATS AND THE PrincipAL MEeAT PropuUCTS.

a. MEATS.

Definitions.
Meat is any sound, dressed, and properly prepared edible part of
’ Y ¢ . ”
s in good health at the time of slaughter. The term “animals,
erein used, includes not only mammals, but fish, fowl, crustaceans,
usks, and all other animals used as food.
Fresh meat is meat from animals recently slaughtered or preserved
y refrigeration. ; -
alted, pickled, and smoked meats are unmixed meats preserved by
Sugar, vinegar, spices, or smoke, singly or in combination, whether
1k or in packages. -
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Standard.

Standard meat, fresh meat, and salted, pickled, and smoked meats are
such as conform respectively to the foregoing definitions.

b. MANUFACTURED MEATS.
Definition.
1. Manufactured meats are meats not included in definitions 2 and 3,
whether simple or mixed, whole or gomminuted, in bulk or packages,
with or without the addition of salt, ‘sugar, vinegar, spices, smoke, oils,

or rendered fat. J
B

Standard.

Standard manufactured meats conform to the foregoing definition. If
they bear names descriptive of composition they correspond thereto, and
when bearing such descriptive names, if force or flavoring meats are used,
the kind and quantity thereof are made known.

C. MEAT EXTRACTS, MEAT PEPTONES, ETC.
(Schedule in preparation.)
d. LARD.
; Definitions.

1. Lard is the rendered fresh fat from slaughtered, healthy hogs.

2. Leaf lard is the lard rendered at moderately high temperatures from
the internal fat of the abdomen of the hog, excluding that adherent
to the intestines.

Standard.

Standard lard and standard leaf lard are lard and leaf lard, respectively,
free from rancidity, containing not more than one (1) per cent. of sub-
stances other than fatty acids, not fat, necessarily incorporated therewith
in the process of rendering, and standard leaf lard has an iodine number
not greater than sixty (60). i

Definition.
3. Neutral lard is lard rendered at low temperatures.

B. MLk AND 118 PrODUCTS.
a. MILKS.
Definition.
1. Milk (whole milk) is the lacteal secretion obtained by the com-

plete milking of one or more healthy cows, properly fed and kept, exclud-
ing that obtained within fifteen days before and five days after calving.

Standard.
Standard milk is milk containing not less than twelve (12) per cent.
of total solids and not less than eight and one-half (8.5) per cent. of

solids not fat, nor less than three and one-quarter (3.25) per cent. of milk
fat.
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: Definitions.
ﬁ:Blended milk is milk modified in its compqsition so as to have a
e and stated percentage of one or more of its const:tuentsil ildh
Skim milk is milk from which a part or all of the cream has bee

.

ve_d. Standard.

ard skim milk is skim milk containing not less than nine and

i lids.
uarter (9.25) per cent. of milk so ) S
;:tterm(ilk is the product that remains when butter is removed from

or cream in the process of churn?ng.

}gasteun'zed milk is standard milk that has been heated below
o but sufficiently to kill most of the active organisms present and
iately cooled to fifty degrees (50°) Fahr. or lower to retard the

elopment of their spores.
Serilized milk is standard milk that has been heated at the tempera-
of boiling water or higher for a length of time sufficient to kill all

nisms present. . : ‘
Condensed milk is milk from which a considerable portion of water

en evaporated. / ) :
Sweetened condensed milk is milk from which a considerable portion

ater has been evaporated and to which sugar (sucrose) has been

Standard.

S dard condensed milk and standard sweetened confiensed milk. are
lensed milk and sweetened condensed milk, respectively, con‘talmng
Jess than twenty-eight (28) per cent. of milk solids, of which not

than one-fourth is milk fat. I 4 § ;
Condensed skim milk is skim milk from which a considerable portion

aater has been evaporated.

b. MILK FAT OR BUTTER FAT.
Definition.

Milk fat or butter fat is the fat of milk.

: A Standard.

Standard milk fat or butter fat has a Reichert-Meissl number not less
. twenty-four (24) and a specific gravity not less than 0.905
$/40° C.).

C. CREAM.

Definition.

Cream is that portion of milk, rich in butter fat, which-rises to the

ace of milk on standing, or is separated from it by centrifugal force.
' Standard.

tandard cream is cream containing not less than eighteen (18) per

. of milk fat. L : 3 :
2. Evapotated cream is cream from which a considerable portion o
er has been evaporated.
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d. BUTTER.

Definition.
1. Butter is the product obtained by gathering in any manner the fat
of fresh or ripened milk or cream into a mass, which also contains a smal]
portion of the other milk constituents, with 6r without salt. By acts

of Congress approved August 2d, 1886, and May oth, 1902, butter may
also contain additional coloring matter.

Standard.

Standard butter is butter conta‘in'mg not less than eighty-two and five-
tenths (82.5) per cent. of butter fat.

Definition.
2. Renovated or process butter is the product obtained by melting butter

and reworking, without the addition or use of chemicals or any sub-
stances except milk, cream, or salt.

Standard.

Standard renovated or process butter is renovated or process butter
containing not more than sixteen (16) per cent. of water and at least
eighty-two and five-tenths (82.5) per cent. of butter fat.

€. CHEESE,
Definitions.

1. Cheese is the solid and ripened product obtained by coagulating
the casein of milk by means of rennet or acids, with or without the addi-
tion of ripening ferments and seasoning. By act of Congress, approved
June 6, 1806, cheese may also contain additional coloring matter.

2. Whole milk or full cream cheese is cheese made from milk from
which no portion of the fat has been removed.

3. Skim-milk cheese is cheese made from milk from which any portion
of the fat has been removed.

4. Cream cheese is cheese made from milk and cream, or milk contain-
ing not less than six (6) per cent. of fat.

Standard.

Standard whole-milk cheese or full-cream cheese is whole-milk or full-
cream cheese containing in the water-free substance not less than fifty
(50) per cent. of butter fat.

f. MISCELLANEOUS MILK PRODUCTS.

Definition.
1. Ice cream (In preparation).
Standard.
Standard ice cream (In preparation).
Definitions.
Whey is the product remaining after the removal of fat and casein
from milk in the process of cheese making. .

3. Kumiss is mare’s or cow’s milk, with or without the addition of
sugar (sucrose), which has undergone alcoholic fermentation.

FOOD DEFINITIONS AND STANDARDS. - I1§

II. VEGETABLE PRODUCTS.

A. GraiN Propucts.

(Schedule in preparation.)

B. FruITS AND VEGETABLES.

(Schedule in preparation.)
C. SUGARS AND RELATED SUBSTANCES.

a. SUGAR AND SUGAR PRODUCTS.
Definition.

Sugar is the product chemically known as sucrose (saccharose),
Ay obtained from sugar cane, sugar beets, sorghum, maple, or palm.

Standard.

andard sugar is white sugar containing at least ninety-nine and five-
hs (99.5) per cent. of sucrose.

i

¥ Definitions.

K /

2. Granulated, loaf, cut, milled, and powdered sugars are different
of standard sugars. ‘ ‘
Maple sugar is the solid product resulting from the evaporation of
e sap. |

. Massecuite, melada, mush sugar, and concrete are products obtau}ed
‘evaporating the purified juice of a sugar-producing plant, or a solu'txon
ar, to a solid or semi-solid consistence in which the sugar chiefly
s in a crystalline state. DR

Molasses is the product left after separating the sugar from masse-
melada, mush sugar, or concrete.

Standard.

; Definitions.
Sirup is the product obtained by purifying and evaporating the juice
ugar-producing plant without removing any of the sugar. W
Sugar-cane sirup is a sirup obtained by the evaporation of the juice
he sugar cane or by the solution of sugar-cane concx:ete.
. Sorghum sirup is a sirup obtained by the evaporation of sorghum
e or bir the solution of sorghum concrete.
Maple sirup is a sirup obtained by the evaporation of maple sap or
e solution of maple concrete.
. Sugar sirup is a product obtained by dissolving sugar to the con-
nce of a sirup.

Standard.

dard sirup is a sirup containing not more than thirty (30) per
. of water nor more than two and five-tenths (2.5) per cent. of ash.
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b. GLUCOSE PRODUCTS.
Definition.

1. Starch sugar or grape sugar is the solid product obtained by hydroly-
zing starch or a starch-containing substance until the greater part of
the starch is converted into dextrose. Starch sugar or grape sugar
appears in commerce in two forms, anhydrous and hydrous. In the
former, the sugar is crystallized without water of crystallization; in the
latter, it is crystallized with .water of ecrystallization. The hydrous
varieties are commonly‘kgowx{ as 70 and 8o sugars; 70 sugar is also
known as brewers’ sugar, and 8o sugar as climax or acme sugar.

Standards.

(a) Standard 70 sugar or brewers’ sugar is hydrous starch sugar
containing not less than seventy (70) per cent. of dextrose and not more
than eight-tenths (0.8) per cent. of ash.

(b) Standard 8o sugar, climax or acme sugar, is hydrous starch sugar
containing not less than eighty (80) per cent. of dextrose and not more
than one and one-half (1.5) per cent. of ash.

(¢) Standard amhydrous grape sugar is anhydrous grape sugar con-
taining not less than ninety-five (95) per cent. of dextrose without water
of crystallization and not more than eight-tenths (0.8) per cent. of ash.

The ash of these standard products consists almost entirely of chlorides
and sulphates of lime and soda.

Definition.

2. Glucose, mixing glucose, or confectioners’ glucose, is a thick sirupy
substance obtained by incompletely hydrolyzing starch or a starch-con-
taining substance, decolorizing and evaporating the product. It is found
in various degrees of concentration, ranging from forty-one (41) to forty-
five (45) degrees Baumé.

Standard.

Standard glucose, mixing glucose, or confectioners’ glucose, is colorless
glucose, varying in density between forty-one (41) and forty-five (45)
degrees Baumé, at a temperature of one hundred (100) degrees F.
(37.7° C.). It conforms in density, within these limits, to the degree
Baumé it is claimed to show, and for a density of forty-one (41) degrees
Baumé contains not more than twenty-one (21) per cent. of water and for
a density of forty-five (45) degrees not more than fourteen (14) per cent.
It contains on a basis of forty-one (41) degrees Baumé not more than
one (1) per cent. of ash, consisting chiefly of chlorids and sulphates of
lime and soda. i

Definition.
3. Glucose sirup or corn sirup is glucose unmixed or mixed with
sirup or molasses.
Standard.

Standard glucose sirup or corn sirup is ‘glucose sirup or corn sirup
containing not more than twenty-five (25) per cent. of water nor more
than three (3) per cent. of ash.

FOOD DEFINITIONS AND STANDARDS. 6§ 4

C. CANDY.
Definition.

. Candy is a product prepared from a saccharine substance.or sub-
nces, with or without the addition of harmless coloring,, flavoring, or
ing materials.

Standard.

~ Standard candy is candy containing no terra alba, barytes, talc,
ome vellow, or other mineral substances or poisonous colors or flavors
sther ingredients injurious to health.

d. HoNEY.

(Schedule in préparation.)

D. CoNDIMENTS (EXCEPT VINEGAR).
a. SPICES.
General Definition.
Spices are aromatic vegetable substances used for the seasoning of

General Standard.

‘tandard spices are sound spices, true to name, from which no portion

volatile oil or other flavoring principle has been removed.
Definition.

Allspice or pimento is the dried fruit of Pimenta officinalis Lindl.

Standard.

dard allspice is allspice containing not less than eight (8) per cent.
gercitannic acid ;* not more than six (6) per cent. of total ash; not
than five-tenths (0.5) per cent. of ash insoluble in hydrochloric
and not more than twenty-five (25) per cent. of crude fiber.

Definitions.
Anise is the fruit of Pimpinella anisum L.
ay leaf is the dried leaves of Laurus nobilis L.

5. Capers are the flower buds of Capparis spinosa L.
Caraway is the fruit of Carum carvi L.

CAYENNE AND RED PEPPERS.

Red pepper is the red, dried, ripe fruit of any species of Capsicum.
ayenne pepper or cayenne is the dried, ripe fruit of Capsicum
igiatum DC., Capsicum frutescens L., Capsicum baccatum L., or some
small-fruited species of Capsicum.

Standard.

andard cayenne pepper is cayenne pepper containing not less than
(15) per cent. of non-volatile ether extract; not more than six

lculated from the total oxygen absorbed by the aqueous extract.

\
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and five-tenths (6.5) per cent. of total ash; not more than five-tenthg
(0.5) per cent. of ash insoluble in hydrochloric acid; not more than
one and five-tenths (1.5) per cent. of starch by the diastase methods
and not more than twenty-eight (28) per cent. of crude fiber. g

Definitions.

9. Celery seed is the dried seed of Apium graveolens L.

10. Cinnamon is the dried bark of amy species of the genus Cinnamo-
mum from which the outer layef's may or may not have been removed.

11, True cinnamon is the dried inner bark of Cinnamomum zeylanicun,
Breyne.,

12. Cassia is the dried bark of various species of Cinnamomum, other
than Cinnamomum zeylawicum, from which the outer layers may or may
not have been removed. g

13. Cassia buds are the dried immature fruit of species of Cinnamo-
mum.

14. Ground cinnamon or ground cassia is a powder consisting of
cinnamon, cassia or cassia buds, or a mixture of these spices.

Standard.

Standard cinmamon or cassia is cinnamon or cassia containing not
more than eight (8) per cent. of total ash and not more than two (2)
per cent. of sand.

Definition.

.Is. Cloves are the dried flower buds of Eugenia caryophyllata, Thunb.
(Caryophyllus aromaticus L.) which contain not more than five (5) per
cent. of clove stems.

Standard.

Standard clovzs are cloves containing not less than ten (10) per cent.
of volatile ether extract; not less than twelve (12) per cent. of quer-
citannic acid ;* not more than eight (8) per cent. of total ash; not more
than five-tenths (0.5) per cent. of ash insoluble in hydrochloric acid,
and not more than ten (10) per cent. of crude fiber.

Definitions.

16. Coriander is the dried fruit of Coriandrum sativum L.

17. Cumin seed is the fruit of Cuminum cyminum L.

18. Dill seed is the fruit of Peucedanum graveoleus Benth. and Hook.

19. Fennel is the fruit of Foeniculum wvulgare Gaertn.

20. Ginger is the washed and dried, or decorticated and dried, rhizome
of Zingiber officinale Roscoe.

* Calculated from the total oxygen absorbed by the aqueous extract.
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5 Standard *
dard ginger is ground or whole ginger containing not less than
two (42) per cent. of starch by the diastase method nor less than
ty-six (46) per cent. of starch by direct inversion,"i‘ not more than
‘ (8) per cent. of crude fiber, not more than eight per cent. of
ash, not more than one (1) per cent. of lir.ne, a.nd not more than
(3) per cent. of ash insoluble in hydrochloric acid.

k. Definition.
+ Limed or bleached ginger is whole ginger coated with carbonate of

Standard.

ard limed or bleached ginger is limed or bleached ginger contain-
more than ten (10) per cent. of ash, not more than four (4)
cent. of carbonate of lime, and conforming in other respects to
ard ginger.

Definition.

Standard.
dard grated or ground. horse-radish may be mixed with vinegar.

Definition.
ace is the dried arillus of Myristica fragrans Houttuyn.

Standard.

ard mace is mace containing not less than twenty (20) nor more
v (30) per cent. of non-volatile ether extract, not more than
'3) per cent. of total ash, not more than five-tenths (0.5) per cent.
sh insoluble in hydrochloric acid, and not more than ten (10) per
_ ~crude fiber.

Definitions.

Lacassar or Papua mace is the dried arillus of Myristica argentea

ombay mace is the dried arillus of Myristica malabarica Lamarck.
is the leaves, flowers, and branches of Origanum

Mustard seed is the seed of Simapis alba L. (white mustard),
nigra Koch (black mustard), or Brassica juncea Coss. (black
vn mustard).

. Ground mustard is a powder made from mustard seed, with or
the removal of the hulls and a portion of the fixed oil.

standard here given differs from that of Circular No. 10 of
. Department of Agriculture. The latter, we believe, contains
phical or other errors, and does not represent the standard
d by the Committee, while the standard here given is what was

per-reducing matters by direct inversion calculated as starch.
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Standard.

Standard ground wmustard is mustard containing not more than two
and five-tenths (2.5) per cent. of starch by the diastase method and not
more than eight (8) per cent. of total ash. :

Definition.

29. Nutmeg is the dried seed of Myristica fragrans Houttuyn, depriveq

of its testa and with or without a thin coating of lime.

* Standard.

‘Standard nutmegs, ground or uhground, are nutmegs containing not
less than twenty-five (25) per cent. of non-volatile ether extract; not more
than five (5) per cent. of total ash; not more than five-tenths (0.5) per
cent. of ash insoluble in hydrochloric acid, and not more than ten (10)
per cent. of crude fiber.

Definitions.

30. Macassar, Papua, male, or long nutmeg is the dried seed of Myris-
tica argentea Warb. deprived of its testa.

31. Paprica is the dried ripe fruit of Capsicum annuum L., Capsicum
longum DC., or some other large-fruited species of Capsicum.

PEPPER.
32. Black pepper is the dried imma‘ture berries of Piper nigrum L.

Standard.

Standard black pepper is black pepper free from added pepper shells,
pepper dust, and other pepper by-products and containing not less than
six (6) per cent. of non-volatile ether extract; not less than twenty-two
(22) per cent. of starch by the diastase method; not less than twenty-
eight (28) per cent. of starch by direct inversion,* not more than seven
(7) per cent. of total ash; not more than two (2) per cent. of ash
insoluble in hydrochloric acid, and not more than fifteen (15) per cent.
of crude fiber. One hundred parts of the non-volatile ether extract
contain not less than three and one quarter (3.25) parts of nitrogen.

33. Long pepper is the dried fruit of Piper longum L.

34. White pepper is the dried mature berries of Piper nigrum L., from
which the outer coating, or the outer and inner coatings, have been
removed.

Standard.

Standard white pepper is white pepper containing not less than six
(6) per cent. of non-volatile ether extract; not less than fifty-three (53)
per.cent. of starch by the diastase method; mnot less than forty (40)
per cent. of starch by direct inversion ;* not more than four (4) per cent.
of total ash; not more than five-tenths (0.5) per cent. of ash insoluble

* Copper reducing matters by direct inversion calculated as starch.
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ydrochloric acid, and not more than five (5) per cent. of crude fiber.
. hundred parts of the non-volatile ether extract contain not less than

r (4) parts of nitrogen.

Saffron is the dried stigmas of Crocus sativus L.

Sage is the leaves of Salvia officinalis L.

Savory, or swmmer savory is the leaves, blossoms, and branches of

cia hortensis L.
Thyme is the leaves and ends of blooming branches of Thymus

b. FRUIT EXTRACTS.
(Schedule in preparation.)
" . SALAD OILS.
(Schedule in preparation.)
d. sAvLT.

(Schedule in preparation.)

E. BEVERAGES (AND VINEGAR).
S TREA.
(Schedule in preparation.)
b. COFFEE.
(Schedule in preparation.)
C. COCOA AND COCOA PRODUCTS.
Definitions.

Cocoa beans are the seeds of the cacao tree, Theobroma cacao L.
coa nibs, or cracked cocoa, is the roasted, broken cocoa bean freed
s shell or husk.

colate, plain or bitter, chocolate liqguor, is the solid or plastic mass
d by grinding cocoa nibs without the removal of fat or other
lents except the germ.
. Standard.

dard chocolate is chocolate containing not more than three (3)
ent. of ash insoluble in water, three and fifty hundredths (3.50) per
[ crude fiber and nine (9) per cent. of starch nor less than forty-
5) per cent. of cocoa fat.

Definition.

SwWeet chocolate and chocolate coatings are plain chocolate mixed
sugar (sucrose), with or without the addition of cocoa butter,
S, or other flavoring materials.

Standard.

rd sweet chocolate and standard chocolate coatings are sweet
e and chocolate coatings containing in the sugar- and fat-free
1€ no higher percentage of either ash, fiber, or starch than is found
€ sugar- and fat-free residue of plain chocolate.
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Definition.
5. Cocoa or powdered cocoa is cocoa nibs, with or without the gerp,
deprived of a portion of its fat and finely pulverized. j
Standard.

Standard cocoa is cocoa containing percenfages of ash, crude fiber, and
starch corresponding to those in chogolate after correction for fat
removed.

. Definifion.
‘64 Sweet or sweetened cocoa is cocoa mixed with sugar (sucrose).
2 §
Standard.

Standard sweet cocoa is sweet cocoa containing not more than sixty
(60) per cent. of sugar (sucrose) and in the sugar- and fat-free residue
no higher percentage of either ash, crude fiber or starch than is found
in the sugar- and fat-free residue of plain chocolate.

d. FRUIT JUICES—FRESH, SWEET, AND FERMENTED.
(In preparation.)
€. VINEGAR.

(In preparation.)

f. MEAD, ROOT BEER, ETC.
g. MALT LIQUORS.
(In preparation.)

h. SPIRITUOUS LIQUORS.
(In preparation.)

i. CARBONATED WATERS, ETC.

III. PRESERVATIVES AND COLORING MATTERS.

(In preparation.)

The formal adoption of the above standards is as follows:

UNITED STATES DEPARTMENT OF AGRICULTURE,

OFFICE OF THE SECRETARY.—CIRCULAR No. 10.

STANDARDS OF PURITY FOR FOOD PRODUCTS.

Waereas, The Congress of the United States by an act approved June 3,
1902, authorized the Secretary of Agriculture to establish standards
of purity for food products; and

Waereas, He was empowered by this act to consult with the Committee
on Food Standards of the Association of Official Agricultural Chemists
and other experts in determining these standards; and
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zAs, He has in accordance with the provisions of the act availed
<elf of the counsel and advice of these experts and of the trade
ests touching the products for which standards have been deter-
and has reached certain conclusions based on the general
ples of examination and conduct hereinafter mentioned;
efore, 1, James Wilson, Secretary of Agriculture, do hereby pro-
and establish the following standards for purity of food products
er with their precedent definitions as the official standards of
food préducts for the United States of America.

JamMEs WiLsonN.
ington, D. C., November 20, 1903.

SAMPLES EXAMINED BY THE STATION.

ng the year covered by this report, the sampling agent
chased in fifteen towns and villages, 227 samples of food
s, the examinations of which are described on following
private individuals have sent for analysis 30 samples,
om the Dairy Commissioner have been received and
ed 882 samples.

om 1886, when the office of Dairy Commissioner was estab-
, to the present, this Station has done, at its own cost,
chemical work desired by the Commissioner and has
needed expert work in court. :

he following pages the results of the work of this year
resented by members of the Station staff.

OCOLATE AND OTHER PRODUCTS OF THE
.COCOA BEAN.

L. Winton, E. MoONROE BAILEY AND M. SILVERMAN.

ocolate and cocoa are made from the “beans” or seeds
ral small trees, natives of tropical America, of which
ma cacao L. is by far the most important. Cocoa beans
ghly esteemed by the aborigines, especially the Aztecs
ico and Peru, who prepared from them beverages and
They were brought to the notice of Europeans by Cortez
er explorers, but were not extensively imported into
until the seventeenth century, about the time tea and
were introduced from the East. At present the world’s
' comes chiefly from Venezuela, Guiana, Ecuador, Brazil,
d, Cuba, Mexico, and other regions bordering on the
Mexico, being gathered in these regions from trees
d and cultivated, and also to some extent from Java,
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Ceylon, Africa and other parts of the Old World, where the
tree has been successfully cultivated.

The yellow or brown cocoa fruit is from 4 to 6 inches long,
from 2 to 3 inches wide, and has 10 ridges passing from the
base to the apex giving the surface a melon-like appearance. Tt
contains from 35 to 75 seeds in five rows, embedded in a muci-
laginous substance. . :

The seeds after being removed from the fruit and freeq
«from the adhering pulp are dried at once in some localities, but
the better grades are first subjected to a fermentation process,
which destroys certain bitter and acrid constituents.

Cocoa beans as they come into the market are reddish brown
in color, and somewhat resemble Lima beans in shape and size,
but are not so strongly flattened nor are they kidney shaped.
Like Lima beans they consist of two thickened cotyledons or
seed leaves, connected with a small rootlet and enclosed within
a hull or shell. The dark brown cotyledons are irregularly
folded and readily break into angular pieces.

Process of Manufacture. The first stages in the manufac-
ture of both chocolate and cocoa are the same.

After removing stones, chips and other impurities, the beans
are roasted, thus developing a desirable flavor and facilitating
the processes of separation from the shell and grinding. The
beans are then crushed by machinery and separated from the
shells. -In some factories the “germs” (rootlets) are also
removed. &

The broken cotyledons, free of shells, known as “cocoa 1ibs,”
are next ground in the chocolate mill. The heat of grinding
melts the fat which makes up about half the weight of the nibs,
and the ground product runs out of the mill as a thin paste.
This paste, after cooling in moulds, is chocolate, also known
as plain or bitter chocolate to distinguish it from the sweetened
product. In the factory it is often known as chocolate liquor.
Sweet chocolate is prepared by mixing pulverized sugar, vanilla,
or other flavor, and usually cocoa butter with the warm chocolate
paste before moulding.

Cocoa is prepared by removing a portion of the fat from the
warm mass by pressure and reducing the residue to a powder,
with or without addition of vanilla flavor.

“Dutch Process” Cocoa is cocoa treated with an alkali, usually
soda or ammonia, to hinder the fat from collecting on the sur-
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ble cocoa. . .
coa butter is the expressed fat obtained as a by-product in
anufacture of cocoa. ;

scoa shells are used to some extent for the preparation of
erage, but are usually regarded as a waste product and are
on ground with cocoa products, spices, etc., as an adulterant.
ustituents of Cocoa Beans and Cocoa Products. The fol-
table shows the average composition of pure commercial
e, plain and sweet, pure commercial cocoa, and cocoa
, as determined by the writers:

Pure plain  Pure sweet Pure Cocoa shells
chocolate.  chocolate, cocoa. (hand shelled).
Average of  Average of = Average of  Average of
b 6 analyses.* 12 analyses.t 26analyses.} 17 analyses.§
N R SR 3.78 2,57 6.23 4.87
..................... 3.15 1.40 5.49 10.43
................... 0.78 0.35 1.15 0.49
..................... 0.13 0.08 0.16 0.16
nitrogenous substances
I o iaoallea 12.36 4.58 18.34 14.46
L R 2.86 0.95 4.48 16.55
_____________________ 0.00 56.44 0.00 0.00
B L 8.11 2.88 11.14 4.13
' nitrogen-free substances . 16.64 7.64 26.32 46.15
....................... B2 1 23.51 26.69 2.76
100.00 100.00 100.00 100.00

quantity of sugar in sweet chocolate ranges from 50 to
cent. and the quantities of other ingredients are conse-
.‘_Y'.somewhat less than half as muych as in unsweetened
ite,

om the analyses it is clear that beverages made from choco-
d cocoa are valuable not merely for their stimulating
ties, but also for their food ingredients, thus differing
ly from tea and coffee, which are of little value as foods.
N€ solid matter of both products consists largely of fat,
aand protein, which if not the most digestible forms of
- elements, as some manufacturers would have the public
V€, are at least equal to the forms present in many other
of diet. ?

€0a products owe their stimulating properties to two closely
alkaloids, theobromin and caffein, the former being the

* This report, p. 130.

t This report, p. 130.
: Report for 1902, p. 258. i i

§ Report for 1902, p. 284.
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more abundant. Caffein is the chief. alkaloid of both tea and
coffee. It is a remarkable fact that the three most important
non-alcoholic beverages, tea, coffee and cocoa, all contain stimy-
lating principles, although their popularity is usually attributeq
largely to their agreeable flavors. The flavor of each is distinct
and characteristic, but caffein is.present in all of them, an(g
theobromin, although present in considerable amount only in

cocoa, is similar to caffein both in chemical composition and

physiological action.

Standards. The following standards have been adopted by
the Secretary of Agriculture of the United States, as authorized
by Congress, by the Association of Official Agricultural Chemists
~ of the United States and by this Station.

“Standard chocolate is chocolate containing not more than
three (3) per cent. of ash insoluble in water, three and fifty
hundredths (3.50) per cent. of crude fiber and nine (9) per
cent. of starch; nor less than forty-five (45) per cent. of cocoa
fat.

Standard sweet chocolate and standard chocolate coating are
sweet chocolate and chocolate coating containing in the sugar-
and fat-free residue no higher percentages of either ash, fiber
or starch than is found in the sugar- and fat-free residue of
plain chocolate. :

Standard cocoa is cocoa containing percentages of -ash, crude
fiber and starch corresponding to those in chocolate, after cor-
rection for fat removed.” :

Adulteration of Chovolate and Cocoa. From the definitions
and standards it is evident that chocolate must contain the full
amount of cocoa butter present in the cocoa nibs, otherwise it is
adulterated ; while cocoa is understood to mean chocolate from
which a portion of this cocoa butter has been extracted. This
distinction is based on long established trade usage.

The addition of cocoa shells to either product, like the addition
of pepper shells to pepper, is clearly an adulteration. Starch,
flour and other diluents, or artificial colors, are also adulterants
except in products so labeled as plainly to show that they contain
foreign materials.

Chocolate or cocoa containing sugar should be labelled
“sweet” or “sweetened,” otherwise it is adulterated. Sugar,
it should be remembered, costs but from one-eighth to one-tenth
as much per pound as either chocolate or cocoa, so that the

\
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ce of any considerable amount of this material, unless
putter is added at the same time, reduces materially the
of the product.

ther form of adulteration consists in removing a portion
- cocoa butter and adding in its stead some cheaper fat,
as cocoanut oil or tallow.

EXAMINATION OF SAMPLES.

ring the year 1892, 45 brands of cocoa were examined, of
' 56 were not found adulterated, 12 were variously adul-
and 7 were mixtures marked “compound.” The results
ese analyses appeared in the annual report for that year.
samples examined during the present year with a single
ion (Plasmon Cocoa) were labeled chocolate or prepara-
f chocolate. They are classified as follows:

Plain. Sweet. Total

6 12 18

8 3 II
I lichocolate .. .. .oaiieoieooaoioa. 5 2 o
late and cocoa containing milk or casein - 1 3 4

e R T SRR PR B 20 20 40

colate not found adulterated. (Tables I and V.)* The
jles classed under this head were free from foreign starchy
er, cocoa shells and other adulterants, as shown by micro-
examination, and also conformed in chemical com-
to the standards. The minimum amount of fat in the
“chocolate was 50.36 per cent., the maximum amount of
insoluble in water was 1.g0 per cent., of crude fiber 3.17
nt., and of starch 8.88 per cent.
percentage of sugar in the sweet chocolates ranged from
to 63.88. Calculated to the water- and sugar-free
rial, the fat ranged from 52.12 to 67.37, showing that in
e had any fat been removed but that in a number of cases
had been added in order to make it possible to incorporate
sugar with the chocolate. This fat in all cases had the
nical and physical properties of pure cocoa butter.
lterated Chocolate.  (Tables II and VI.)  All the
les of plain adulterated chocolate contained foreign starchy
, which in 7 cases was wheat flour, in 1 case corn (maize)
or flour. Because of this adulteration the percentages
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of pure starch (10.02-17.62) in all the samples were in excess
of the standard amount (9 per cent.). In one instance (No,
7712), an excessive percentage of crude fiber (4.93) was alsg
present. Five of the 8 samples were below-standard in fat.

Of the samples of sweet chocolate, W. H. Baker’s contained
wheat flour, J. H. Barker & Co.’s Hasty Lunch Chocolate was
a cocoa mixed with corn starch, and Rockwood & Co.’s Ground
Chocolate was a cocoa sold, however, under the name chocolate.

Sample No. 7713, J. H. Barker’s & Co.’s Hasty Lunch Choco-
late, contained a small amount of corn starch. ;

A sample of the same brand, bought at about the same time
of J. P. Hugo, 92 Nicoll street, New Haven, bore a label like
the first sample but printed in a slightly different color, and
was somewhat shopworn. This was not found adulterated.
Immediately a second lot was bought of A. H. Waterbury, from
whom No. 7713 was purchased, and was found adulterated

" with corn starch as before.

When Messrs. J. H. Barker & Co. were notified that Hasty
Lunch Chocolate was found adulterated, their President, in a
personal interview, stated that the firm had never made any but
strictly -pure preparations, that on December 27, 1902, their
factory was burned, and that since then, while building a new
factory, they had been obliged to buy all their chocolate and
cocoa from other manufacturers and to pack and sell it under
their own brands.

A statement from the manufacturers of whom they bought
was shown, affirming that they were furnishing Messrs. J.- H.
Barker & Co. pure goods.

Within a few weeks, however, Barker & Co. had discovered
that one of these firms had sold them cocoa powder containing
starch, and in consequence suit had been brought against this
firm.

Barker & Co. filed with the Station an affidavit of their
Superintendent affirming that no adulteration whatever had been
practiced or substitutes used within their factory.

We are also advised that Messrs. J. H. Barker ‘& Co. ordered
the withdrawal from the state of the goods in Waterbury’s
possession, which had been found adulterated.

All of the chocolates classed as adulterated are what is known
in the trade as “premium chocolates.” “Premium chocolate”

CHOCOLATE. | 129

sent means nothing more than a mass of plain chocolz.lte
a2 blue wrapper and yellow label. It has been a practice
- y reputable manufacturers, but not of all, as our tables
palyses show, to remove a portion of the cocoa fat from
remium chocolate or to add some starch, so that the goods
be more easily handled in hot weather. This practice has
well understood in the trade and not generally regarded
n attempt to defraud. Under the government standards,
ever, the word chocolate on a package, at least if not
d by a plain explanation regarding the contents of the
ge, means plain chocolate (“bitter chocolate,” “chocolate
), free from admixture of any kind and from which
the cocoa butter or other ingredient originally present
een removed. If, therefore, premium chocolate contains
eign starch or has had any of its cocoa fat removed, it
to be classed as adulterated. The Croft & Allen Co. of Phila-
ia write regarding sample 7787, see table on page 136, that
their practice to remove a portion of the fat in making
m Chocolate, but that it contains no foreign substance
er. This firm has changed the label of this brand to
the requirements of the state law.
pound Chocolate. (Tables IIT and VIIL.) The samples
chocolate were distinctly labelled as “compounds,”
statement in 2 instances as to composition. Our exam-
n showed that 3 contained wheat flour and 2 a corn
e) product. The New England Chocolate Co.’s Harvard
late in addition to wheat flour contained a foreign fat,
bly cocoanut oil.
‘the sweetened samples “Alkethrepta” was a mixture of
‘with sugar and corn starch and Walker’'s Powdered
tened Family Chocolate was sweetened cocoa.
ocolate and Cocoa containing Milk or Casein. (Tables
VIII.) Peter’s Milk Chocolate is one of several brands
on the market, containing chocolate, milk powder and
Robert's Cream Chocolate is stated on the label to
of cocoa, cream and sugar. Plasmon Chocolate contains
late, sugar, and casein, with a little corn starch. Plasmon
is a mixture of cocoa and casein. The casein or ‘“plas-
used in these and other products made by the same com-
18 obtained from skim milk.
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METHODS OF ANALYSIS.
Water. Dry 2 grams of the material to constant weight at 100° in a

current of dry hydrogen. 3

Total Ash. Burn 2 grams in a muffle furnace at a heat below red.
ness.

Ash Soluble in Water. Boil the ash prepared as above with 50 ce. of
water. Collect the insoluble portion in a Gooch crucible, wash with
hot water, dry, ignite and weigh. Subtract the percentage of insoluble

- ash thus determined from thé percentage of total ash thus obtaining
the percentage of water-soluble ash. ’

Ash insoluble in Acid (Sand) * Incinerate 2 grams of the material ag
above directed, boil with 25 cc. of 10 per cent. hydrochloric acid (sp. gr.
1,050) for five minutes, collect the insoluble matter in a Gooch crucible,
wash with hot water, ignite and weigh.

Alkalinity of the Ash (Ewell’'s Method).f Reduce 2 grams to an ash,
as described above. Add 100 cc. of water, an excess of standard deci-
normal sulphuric acid and boil until the carbonic acid is removed.
Titrate the excess of acid with standard decinormal potassium hydrate
solution. Calculate the number of cc. of decinormal acid required to
neutralize the ash from one gram of the original material.

Theobromin and Caffein (Decker-Kunze Method).¥ Boil 10 grams
of the powdered material and 5 grams of calcined magnesia for 30 min-
utes with 300 cc. of water. Filter by the aid of suction on a Buchner
funnel, using a round disk of filter paper. Transfer the material and
paper to the same flask used for the first boiling, add 150 cc. of water
and boil 15 minutes. Filter as before and repeat the operation of boil-
ing with 150 cc. of water and filtering. Wash once or twice with hot

water. Evaporate the united filtrates (with quartz sand if sugar be
present), to complete dryness in a thin glass dish of about 300 cc.
capacity.§

Grind to a coarse powder in a mortar provided with a suitable cover
to prevent loss by flying. Transfer to the inner tube of a Tollens,
Johnson, or Wiley fat extractor, and dry thoroughly in a water oven.
Extract with chloroform for eight hours, or until the theobromin and caf-
fein are completely removed, into a weighed flask. It is important that
the material be thoroughly dry, that an extractor be used that permits
of a hot extraction, and that a considerable volume of chloroform passes
through the material. Distil off the chloroform, and dry at 100° C. to
constant weight. (Continued on page 141.)

B*lRé:port of this Station for 1898, 186. U S. Dept. Agr., Bur. Chem,,
ul. 65, 55.

1 U. S. Dept. Agr., Div. Chem., Bul. 13, Part 7, 056.

I Schweiz. Wehshr. Phar., 1902 40, 527-530, 54I-545, 553-557; Ab-
stract Chem. Centr., 1903, 74, 62.

§A “Hoffmeister Schalchen” may be used, or dishes may be made
from broken flasks by making a scratch with a diamond and leading a
cra?k from this scratch about the flask by means of a glowing spring-
coal.

%
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Brand.

Plain Chocolate.

\Walter Baker & Co., Dorchester,
| Mass. Baker’s Chocolate. . ...
Huvler's Premium Chocolate,
New York -
hocolat-Menier, Premium No. 1

uritan Pure Food Co., New
~ York. Chocolate
kel Bros., New York. Pre-
mium Baking Chocolate
O. Wilbur & Sons, Phila.

Wilbur's Baking Chocolate ...

Sweet Chocolate.
ter Baker & Co., Dorchester,
Mass. German Sweet Chocolate
nsdorp & Co., Amsterdam,
- Sweet Vanilla Chocolate
roote’s Sweet Vanilla Chocolate
oton Cocoa & Chocolate Co.,

ewark. Uncle Sam Sweet
T G A
yler's Vanilla Chocolate, New
ek .- AHER S, |
wney’s Vanilla Sweet Choco-
B il ccasomms

hattan Cocoa & Chocolate
Mills, New York. Imperial
French Sweet Chocolate.
uritan Pure Food Co.,
York. Sweet Chocolate
nkel Bros., New York. Vienna

‘New

late, Cinquidme ... ... -.
hen F. Whitman & Son, Phila.
hitman’s Instantaneous Choc-
iH. O. Wilbur & Sons, Phila.,
- Chicago and N. Y. Wilbur’s
Vanilla Sweet Clover Chocolate

Dealer.

Stamford : R. T. Woodbury, 107

Paciic sty S Gy el i S

W W Waterbury, 501 Main

Danbury' Ehle’s Cash Store, 7
West st.. L ...

Meriden: M. W. Booth 41 E.

~Mgin st .Li. e

Norwalk : Grand Central Cash
Grocery, 19 Main st. ..-<-.--

Bridgeport : E. E. Wheeler, 1135
31 G o EELSIE LR SR e

Norwalk : Conrad Becker, 141
Washington st. -..
Norwick : H. D. Rallion, 45
Broadway
Meriden : C. N. Dutton & Co.,
17 Colony st. -
Meriden Tea & Coffee Co., 77
EoMainist. - J-.c.o
Willimantic ;: Samuel Chesebro,
Jr o T SR IR i e
New Britain : Wm, Foulds, 236

Stamford : Empire State Tea
Co., 303 Main st.
Norwalk.: New York Cash Gro-
cery, 35—37 Main st._ .___.._.
Bridgeport : Atlantic & Pacific
dea Co., Main' st c.o0.2-.- 8

Southport : Meeker’s Cash Gro-
Ry SRE I L A

Hartford - Hills & Co., Asy-
73593 O PR TR Y ORISR & i

Meriden : H. E. Bushnell, 75-79
'W. Main st.

Price per half
| pound, cents.

|

18
18
25
20
18
16

16

20

30

20

25

20

20

12

20

20

20

# ¢« Made from 40% cocoa nibs, 60% sugar.”
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TaBLE VIII.—ANALYSES OF CHOCOLATE ‘AND CocoAa PREPARATIONS CONTAINING MILK OR CASEIN.

B 2t
‘uorsIsAul ~ S o ® »
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£ o © o -
il “yoonq Sl S the material be shelled cocoa beans, pure chocolate or cocoa, the
Bk T i iract thus obtained is practically pure theobromin and caffein, but if
w o ® w1 ¢ material is cocoa shells or a cocoa product mixed with a large
Bt inlher Bl i unt of shells, the extract may be brown in color, due to the presence
PN e considerable amounts of impurities.
sag s B either case, separate the caffein by treating the extract in the flask
el = =R the room temperature for some hours with 50 cc. of pure benzol.
e R Sr-® ter through a srr_la}lllt pa::per ionté at}tlared bdtxs.h,. evijl;orate to (tiry?essﬂa{ld
293 7 ' 2 ' ' <O oo to constant weight at 100 ., thus obtaining the amount of caffein.
-usdodiu 110 ' < ' ' A
A ;mmm termine theobromin by Kunze’s* method, as follows:
N ' ' B A . %
hang o e -g CEianil dd to the residue and paper 150 cc. of water, enough ammonia water
Sm S e e 1ake the liquid slightly alkaline and an excess of decinormal silver
3 w oo w3 5 e solution. Boil to half the original volume, add 75 cc. of water
- (3p) g . .
i bty S e, e 5. i repeat the boiling. The solution should be perfectly neutral. If it
w AL . . . ..
g o w O ® 2 ains the slightest amount of free ammonia, add water and boil until
= “qoaess opnip o e Z_ il i - completely removed.
ol . . . .
= Al PR B ‘.%!25'.2 ter from the insoluble silver theobromin compound and wash with
iﬁ geqgepniy | ® 9 & O PG ¥ ter. In the filtrate determine the excess of silver nitrate by Vol-
e} (o} Lol e 2, .
i % st method as follows:
Z ‘sooueISqns FSlESy SO el el dd 5 cc. of cold saturated solution of ferric ammonium sulphate
4 = 5 P
snousa. . . . . A i . o8 .
< o 19410 o (1 R Bt G riccammonium alum) and enough boiled nitric acid to bleach the
+ © ® O 2 d. Titrate with decinormal ammonium sulphocyanide solution until
‘upge) 8. ‘o’. g g §: P manent red color appears.
% el o) . of decinormal AgNO: solution is equivalent to 0.01802 grams of
) = - . . .
“urwo1qosy I, o G O P bromin. If the mixed alkaloids were colorless, the theobromin
o o o o 5 . . & f
w o ed by subtracting the weight of caffein from the weight of the
N N
iy g ® & 8 O bm b alkaloids will usually agree closely with that obtained by silver
2 - - - —
el on.
Lectal e A S ‘% er Nitrogenous Substances. Add the percentages of nitrogen pres-
aiqniosuy giiliaislion do SRl as theobromin and caffein,§ subtract the sum from the total nitro-
2; RSN A S 2 und and multiply the remainder by 6.25.
s1qnos L I s o rude Fiber. The method is that adopted by the Association of
I R T o ficial Agricultural Chemists for the analysis of cattle foods, except
T b S e L e fiber is filtered and weighed on a paper rather than on a Gooch
N ) g ShTerad) ble, since the latter is liable to clog, rendering filtration impossible.
“101E M : z o A -g: g e the residue from the determination of ether extract in a goo-cc.
— g: eyer flask, and add 200 cc. of boiling 1.25 per cent. sulphuric
i A s el ) Loosely cover the flask, heat at once to gentle boiling, and con-
B VT AR AT Bl e the boiling thirty minutes. Filter on a paper, wash with hot
1 . . o % ’
e e A f+++ €r, and rinse back into the same flask with 200 cc. of boiling 1.25 per
AN 3 e sodium hydroxide solution, nearly free from carbonate. After
bl S as before, for thirty minutes, collect the fiber on a weighed
§ g : 5 thoroughly wash with hot water, and finally with a little alcohol
& = g' = er. Dry to constant weight at 100° C., and weigh. Deduct the
(8]
<
VR - o
R E S hr. f. anal. Chem., 1804, 33, I.
b 8 8 chr. f. anal. Chem., 1874, 13, 171.
Sl - E 5 TCentage of theobromin multiplied by 0.311, and percentage of
218 &2 | multiplied by 0.289, give percentage of nitrogen.
Y
< - st O
‘ON uopel§ feb gl S
~ ~ ~ ~
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amount of ash in the fiber, as determined by incineration, from the totg]
weight.

Determine the loss in weight sustained by the paper on treatment
with sodium-hydroxide solution, alcohol and ether, and introduce the
necessary correction, if any.

Crude Starch (Copper-Reducing Matters by Direct Inversion Calcy-
lated as Starch.) Weigh 4 grams ‘of the product if unsweetened
or 10 grams if sweetened, into a small Wedgewood mortar, ad(i
25cc. of ether and grind with a’pestle. After the coarser material
has settled out decant off the éther with the fine suspended matter on a
It cm. filter paper. Repeat this treatment several times until no more
coarse material remains. After the ether has evaporated from the filter,
transfer the fat-free residue to the mortar by means of a jet of cold
water and rub to an even paste. Filter the.liquid on the paper pre-
viously employed. Repeat the process of transferring from the filter to
the mortar, grinding and filtering, until all sugar is removed. Proceed-
ing in this manner, all fat and sugar are removed and any error due
to caking of the material is obviated. In the case of sweetened products,
the filtrate should measure at least 500 cc.

Transfer the residue to a flask of 500 cc. capacity with 200 cc. of
water, convert the starch into dextrose by the Sachsse method,* as fol-
lows:

Add 20. cc. of 25 per cent. hydrochloric acid (sp. gr. 1.125) and heat
for three hours in a boiling water-bath. Care should be taken that the
flask is surrounded by boiling water to the height of the liquid within
or otherwise treated so that the solution is heated within a degree or
two of 100° C. Cool the solution, nearly neutralize with sodium hydrox-
ide solution, add 5 cc. of basic acetate solution,f make up to 250 cc.
in a graduated flask, and filter through a dry paper. To 100 cc. of the
filtrate, add 1 cc. of 60 per cent. sulphuric acid measured from a
pipette.

Shake thoroughly and, as soon as the lead sulphate has settled, filter
through a dry paper. Determine reducing matters by the Allihn
method,# as follows: Mix 30 cc. of a solution containing 173 grams of
Rochelle salts and 125 grams of caustic potash in 500 cc. of water, 30 cc.
of solution of 34.69 grams of pure crystallized copper sulphate in
'500 cc. of water, and 60 cc. of water, in a beaker of 300 cc. capacity,
and heat to boiling. To the boiling liquid, without delay, add 25 cc. of
the solution to be examined, heat to boiling, and boil two minutes. After
the reduced copper suboxide has settled, collect on a Gooch crucible.

To prepare asbestos pulp for use in the Gooch crucible, cut woolly
ashestos (best quality) into small pieces, boil with hydrochloric acid, and
wash free from acid and fine particles on a sieve with I mm. meshes.

* Chem. Centralbl., 1877, 8, 732.

+ Prepared by boiling for 30 minutes, 430 grams of normal lead ace-
tate and 130 grams of litharge with 1,000 cc. of water and diluting the
filtrate to 1.25 sp. gr.

% Jour. prakt. Chem. 1830, N. F., 22, 52.
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g

‘,, y asbestos of suitable quality, when packed in the crucibles with
e aid of a blunt glass rod, retains completely the finely divided cop-
suboxide, which is not true of the variety usually employed in filter-
arser precipitates.
“he copper may be weighed either as Cu.O, after washing succes-
ely with alcohol and ether, and drying at 100° C, or as CuO, after
ting from two to five minutes at dull redness in the oxidizing flame*
wing_to the high percentage of fat, the caking during washing with
er, and the presence of cocoa red and other constituents, the deter-
jon of starch in cocoa products, whether by direct inversion or the
ch more exact diastase method, presents greater difficulties than are
. ntered in the analysis of most starchy materials.
. above described process, if strictly followed, gives results which,
ough not representing accurately the percentage of starch, are con-
+dant and of considerable value in detecting starchy adulterants.
wre Starch (Diastase Method). Treat 4 grams of the product if
sweetened or 10 grams if sweetened with ether and water, as described
ﬂ e preceding section. Especial care should be exercised that the
rial is ground to a fine powder with ether.
refully wash the wet residue from the paper into a beaker with
c. of water, heat on an asbestos plate to boiling with constant stir-
and contintde the boiling and stirring thirty minutes. Replace the
lost by evaporation, and immerse the beaker in a water-bath kept
om 55° to 60°. When the liquid has cooled to the temperature of
%th, add 10 cc. of fresh extract of malt (prepared by digesting for -
or three hours 100 grams of powdered fresh malt with 1,000 cc. of
r and filtering), and digest the mixture for two hours with occa-
stirring.t Boil a second time for thirty minutes, cool, and digest
ore with another 10 cc. portion of malt extract. Heat to boiling
rd time, cool, and transfer to a 250 cc. graduated flask. Add 3cc.
alumina cream to insure a clear filtrate, make up to the mark, filter
gh a dry paper, and remove 200 cc. of the filtrate to a 500-cc. flask.
uct the inversion, and determine the reducing power of the solu-
as already described under “Copper-reducing matters by direct
sion,” except that the treatment with basic acetate of lead and its
val with sulphuric acid is omitted. Make a correction for the
xtrose due to the added malt extract, as determined by blank analyses.
e residue after the malt digestion, when examined microscopically,
be entirely free from starch.
ing to the high percentage of fat, it is impracticable to reduce
nibs or chocolate to a powder finer than 1 mm., which is altogether
oarse for extracting the starch by the diastase method as well as for
determination of crude fiber. It is therefore necessary either to
ict the fat from a weighed portion of the sample, dry the residue,

maine Agr. Exp. Sta., 1888, 207. \
andbuch der Spiritusfabrikation, 7th ed., 1898, 109; see also Wiley,
iples and Practice of Agricultural Analysis, 1897, vol. iii, 198
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weigh, grind to a fine powder and make the analysis on weighed por-
tions of this fine fat-free material, or else grind weighed portions of the
coarse material during the process of analysis as above described. The
latter course is the more convenient of the two.

As .cocoa starch is said to be more resistant to boiling water thap
other starches, thorough boiling with water and a prolonged digestion
with malt extract is advisable. Treatment with basic acetate of lead is
not necessary.

Other Nitrogen-free Substances. These figures are obtained by sub-
tracting from 100 the sum of the*percentages of water, total ash, theo-
bromin, caffein, other nitrogenous substances, crude fiber, pure starch
and fat.

Fat. Weigh 2 grams of material into the inner tube of a Tollens,
Johnson, or Wiley fat extractor. Keep in a sulphuric acid desiccator
three days, or until the water is practically removed. Extract with
anhydrous ether until no more fat is removed. Grind and repeat the
extraction. Dry the extract at 100° C.

It is essential that the material be dried before extraction, but this
drying cannot be performed to advantage by heat owing to the melt-
ing of the fat and consequent caking of the residue. A slight error
is introduced if the air-dry material is extracted.

Total Nitrogen is determined by the Kjeldahl method.

Polarization (Sugar). Extract 13.024 grams of the material (half
the normal quantity) on a filter paper with absolute ether, keeping the
. funnel covered with a watch glass to avoid absorption of water. Allow
the residue to dry at the room temperature, and transfer, together with
the paper, to a graduated 200-cc. flask. Add 6o cc. of water, shake and
allow to stand with occasional shaking for three hours. Clarify with
10 cc. basic lead acetate, 2 cc. of a saturated solution of alum and 2 cc.
of alumina cream. Make up to the mark, shake and filter through a dry
paper. Polarize the solution in a 200 mm. tube before inversion and in a
220 mm. tube after inversion. Multiply the readirigs by four.

In the case of sweetened cocoa or chocolate, calculate the percentage
of cane sugar by Clerget’s formula, introducing a correction for the vol-
ume occupied by the insoluble matter determined as follows: After suf-
ficient solution has been obtained for polarization, collect on the filter all
the insoluble matter (undissolved substance, filter paper, lead and alumina
precipitates, etc.) and wash several times with cold water. Wash into
a dish with a jet of water, evaporate on a water bath to dryness and dry
thoroughly at 120° C. Transfer the dry residue to a graduated 50 cc.
flask, add water from a burette and heat rapidly to boiling in order to
liberate air bubbles. If care is taken to stop the heating as soon as
the boiling point is reached, no appreciable amount of water escapes as
steam. .

Finally, fill to the mark with water. The total number of cc. of water
added is the corrected volume of the solution polarized.
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nstants of the Fat. The melting point is determiped on the ether

by Wiley’s method,* refractive index by the Zeiss butyr(?-refrac-
ter,T or the Abbé refractometer with arrangement for heating, and
e number by the Hiibl process.i

COFFEE.
By A. L. WINTON.

venteen samples of whole coffee and 29 samples of ground
= have been examined during the year. All the samples of
hole coffee were found to be pure; g of the ground samples
e variously adulterated. :
cory was present in all the adulterated samples, and in
cases this was the only adulterant. In addition to chicory
the samples contained imitation coffee consisting of broken
s of a brown color made of wheat flour or middlings, and
ser contained pellets made of pea hulls and other ingre-
S.

e percentage of adulteration was greater than in preceding
because especial care was taken to purchase samples
ed of adulteration. »

escriptions of the samples examined are given in Tables
nd X.

Messrs. Walker & Boell, proprietors of the Anchor Brand,
. 7902, state that they add chicory to this brand to secure
e desired flavor and will change their labels to comply with
tate law, with which they were previously unacquainted.
- deny that any other things than coffee and chicory enter
the composition of this brand.

A

. S. Dept. Agr., Bur. Chem., Bul. 65, 23. i



7919

7906

10388

7899
7894

7898
7897

7892

o331
10380

7901

10375

10376

10386

7907
7909
7908

7914

Buyy e e S S AN BN e

N ol i telG s B e FCo M

Wonder Mocha and Java,
L. Brayton & Co., Boston. ...

& Co.tAlbany,  NuY WL iul il

Soldein bulk .o onieis s o0
Mocha and Java,

J. O. Clogston & Sons.......
Sold inbulki D0, LA TieREg e
Merry War,

J. H. Pierce & Co., Boston._.
Oriental Java and Mocha,

Seyms & Co., Hartford -.....

Soldiin buller fsfa o Sens S ol
Salel 4 btk L2008 e S

Country Club, Holmes, Keeler &
Selleck Co., Norwalk, Conn..

Soldiin halle'@ aln Beagil ol N
Loyal Blend, Mocha and Java,

Haven o e e gl

Sobdcin bralle . 0 2 o b eding

Ground Coffee.
Golden Brand Blended, David
Trubce & Co., Bridgeport.__ ..
Commonwealth, J. F. Nickerson
GO BOStOn. . oo S eiig i ¢
Our Gold Coin, Javaand Mocha
Flavor, Rose & Wills _._____.

Victor, Shapleigh Coffee Co.,

Bostonl/{ods. v i ceionlel Sl

The Elbridge Gerry Co., Dan- 3

Gold Star Blend, Mocha and
Java, Berry-Hall Co., New

Mocha and Java, Bacon Stickney

Miner, Read & Garrette, New
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TABLE IX.—CorrEe NOT FOUND ADULTERATED.

"

z

'5 Brand. 1 Dealer.

2 :

w

| Unground Coffee. , Bridgeport .

2qralSold it bullk Lot 2 Ligol P T E e Columbia Tea Co., 1214 Main st
7or3|Sold in bulk ol Qis. S 10 * .- |Logan Bros., 1705 Main st. ____
7915/Putnam Park Java and Mocha,

Danbury : |
R. E. Church, 147 Main st.

G. H. Vermilyea, 62 Elm st.

Hartford :
Joe Malby, 137 Front st. ..__._.

Middletown :
‘W. K. Spencer, g6 Main st. ____

New Haven :
S. S. Adams, 745 Grand ave..__

S P e e NI T
W.C. Dingwall, 66 Congress ave,

G. F. Gerner, 858 State st. -....
John P. Hugo, 92 Nicoll st.....
New London :

Grand Union Tea Co., State st.
A. M. Stacy, 123 State st. ..___.

Norwalk :
Raymond, Grocer, Main st, ...

Waterbury :
T. J. Doran, 455 E. Main st. _..
W. H. Fudge, 446 So. Main st..

Willimantic :
Public Market, gor Main st..__.

Bridgeport :

New York Grocery, 857 Kossuth
Public Market, 114 State st...._
Rose & Wills, 1894 Main st. _..
Danbury

M. McPhelemy, 44 White st. - .

J. O. Clogston & Sons, 27 Dix-

/ Price per l
pound, cents,

15

23
23

25
25

25
25

25

25

25

25

25

25
25

25

COFFEE.

pLE IX.—CorrFee NoT FounD ADULTERATED.—Continued.

.

Autocrat Java, Brownell & Field
Co., Providence, R. L.
Colonial Blend, Seyms
Victoria Java and Mocha,
Browning & Baines, New
York, Phila, and Wash. _....

Monarch Java, Fraser Bros. Co.,

Blue Label Java and Mocha,
& Co., Hartford
Boardman’s Gold Star Mochaand
~ Java, The Wm. Boardman &
Sons Co., Hartford
apitol Mills Java and Mocha,
incoln & Co., Hart-

Helmet Brand Java and Mocha,
| E. S. Kibbe Co., Hartford __.

i

32 Mocha and Java, H. D. Avery -
5|Silver Edge Java, The L. A.
| Gallup Co., Norwich
Regal Java and Mochd, The E.
S. Kibbe Co., Hartford --.

ilt Edge Mocha and Java, The
L. A. Gallup Co., Norwich.
he Golden Star, The F. C.
Bushnell Co.,
and Waterbury
Hermitage, Stoddard, Gilbert &
Co., New Haven

New Haven

Star Java, Brownell & Field Co.,

Dealer.

Hartford :

_|Allen Bros., 466 Main st. -._._._.

C. N. Dodge, 338 Main st. .....

SN ogel 30 Main st - dimeed

New Britain :
City Market, 319 Main st. ...

New Haven :
The Three G’s, 23-27 Edwards st.
E. Schonberger & Son, George st.
J. J. Sullivan, Nash and Eagle

New London :
J. M. Chapin, Jr., Huntington
and Washington sts,_._.._.__
Thos. R. Kehr, 265 Bank st. ___

Norwick :
H. D. Avery, 202 Franklin st.__
A. Francis & Son, Thames and
WS Maini st oo lasid el
Gus. Thumm, 71 Franklin st. __
E. Pracy, 127 W. Mainisti -0

Waterbury :
Fruin’s Grocery, 465 W. Main st.

Willis C. Hall, 11 Cherry st. ---

Willimantic :

Milton Hall, 17 Union st. __._..

147

Price per
pound, cents,

[~
w
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TABLE X.—ADULTERATED COFFEE.
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LARD.
By A. L. Wintoxn anDp A. W. OGDEN.

Compound lard is a mixture of cotton seed oil with enough
in to give it the requisite degree of solidity and a small
unt of real lard. Lard stearin, the residue left after express-
lard oil, cotton seed stearin, obtained by a similar process
 the manufacture of “Winter” cotton seed oil, or, rarely,
ne, may be used in place of beef stearin.

though compound lard is made according to different for-
‘to meet the requirements of different markets, the product
sst invariably contains more cotton seed oil than all the
_ingredients taken together. Real lard is a minor con-
tent.

e sale of compound lard for lard is a fraud akin to the
of oleomargarine for butter. Even if the product is
ed merely as a substitute for lard and is sold at whole-
o under its true name, when retailed as lard it is, under the
,an adulterated food product.

EXAMINATION OF SAMPLES.

134 samples from the Connecticut market examined dur-
e past year, 4 were sold as compound lard, the remaining
) as lard. Sixty-three of the samples sold as lard, or 48.8
ent.,, were mixtures containing large amounts of cotton
oil and consequently were grossly adulterated.

scriptions of the samples are given in Tables XI, XII and
oth the number of adulterated samples and the percentage
E adulteration were greater during the past year than during
ny of the four years when examinations of this product have
1 made at this Station. This is due partly to the present
price of lard, and partly to the experience of our agent
ch enables him often to detect the adulterated product by its
arance alone.

\ summary of the results obtained in the examination of
ples sold as lard during the years 1896, 1900, 1902, and 1903,
er with the average prices per pound, follows:



1896. 1900. 1902,
Number of samples not found adulterated ._..__. 75 . T50. ' IIX 57'

Number of samples adulterated
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TapLE XI.—LARD NoT FoUND ADULTERATED.

Dealer.

Price per
pound, cents.

----------------- 43 10 55 63
i o ) P LSRG 4 ARt S P 7= 128 11160 | 166, - 130 Brand.
Per cent; of samples adulterated: ..o yoioisczala 36.5 62.2 33.1 4838
Average price per pound of samples not‘found i
adulteratadilcenta)il - Soo o wn T Bl e SCons s s 1.2 10.0 14.2 138
Average price per pound of samples found adul- i
*terated (e300 1) Bt ORI SO GRS €S RICEIARNTEY 9.4 8.4 115 ‘1173 nbulk ... .--------
. = “ o
oY _ e
. Methods of Examination* Refractive index was determined at 40° C, ' “:I Vi b Rt
in the Zeiss butyro-refractometer and specific gravity at 98° C. by a - :. S ST T
Westphal balance. Cotton seed oil was detected by the Halphen test,} A T
and the Bechi test as modified by Dudley.i Tests for beef stearin were SRR AR
made by the Gladding-Belfield tests,§ and for paraffine by the usual ;
saponification method.
Range in Composition. In the samples examined the physical con- inbulk ....-.---0----
stants varied as follows: :b :: """"""""
R S
Refractometer Refractive atp:é:g (g (\;Va:tlg L S
¥ reading at 40°. index at 40°. at15.5° =1). Y ol
Lard not found adulterated.- 50-51. 1.4593-1.4600
Adulterated LEard Soi so. .l 54-56.5 1.4619-1.4636 0.8635-0.8656 .
Compound Lard.___-..c... 55-57. 1.4626-1.4639 0.8648-0.8655 Wy b‘fl.k """""""
T
‘e “
* For a detailed description of these methods see Report for 1 138 - o AL
also U. S. Dept. Agr., Bur. Chem. 65, 20. i R
% Jour. Pharm. Chim,, 1807, 6, 390. .. . . - . "SSEEEEE  C TT
i Jour. Am. Chem. Soc., 1805, 17, 724.
§ Ibid., 1896, 18, 180. : >
A S A
Ik o sanath
b - sl ool i ivisld
TR R
3 X3
3 o T DL RO
e AR g R

"

rell’s Pure, John Mor-
11 & Co., Ottumwa, [owa

Middletown »

New Britain :

Bridgeport :
C. K. Bishop, 633 E. Washington ave. -......| 14
The Coe & White Co., 1252 Main st. . ... ....| I4
Ford & Jones, 1362 Main st...o ..o oooonnn 14
N. Y. Grocery, 857 Kossuth st. ..._.._.......- 14
Roger Farm Dairy, 266 State st...e.__.ccnoo-- T4
G. C. Stewart, 198 Fairfield ave, - ... 14
Village Store Co., 1624 Main st. _____-cco.-. 12
W. L. Wolfram, E. Main and Maple sts. -...-| I5

Danbury :
Atlantic and Pacific Tea Co., 163 Main st..... 14
C. Beers, 101 White st. .. ccomoimooooos 14
Danbury Grocery Co., Main st. - occoooonaonn 12
Ehle's Cash Grocery, 5 West st. —-oooooooocen 14
Village Store Co., 236 Main St.- .. .occceeeoan 12

Hartford :
City Hall Grocery, 42 State st. - .o -ccemonn-- 13
C. N. Dodge, 338 Main st. —occoooocmeeannans 14
Geo. F. Kellogg, 125 Ann St.... -co-cooccasn 14
Geo. C. McLean, 16 Maple st, ---.o-coonno--- 14
A. H. Tillinghast, 341 Main st, ...l -..--- 14
‘W. J. Tolhurst & Son, 53 Maple ave. -....... 15

Briggs & Walker, 136 Main St.o ... oceooene-s 15
W. K. Spencer, 96 Main st..coooovamonann-- A

City Market, 319 Main st..-ocoocooeocmanoanns 12
H. A. Hall, 212 Main sti -.--acccdcee-nnmanas 14
Thos. McCabe, 591 Main sSt. - cccccoceoaacnnan 15
Sidney Oldershaw, 262 Park st. ... .-oo-o- 14
C. M. Oquist, 239 Elm st. <o oo ooomaoennn- 14
W. H. Pierce & Son, 72 W. Main st. ...__.._. 15
New Haven :
Booth Meat Co., 80 Congress ave, -...------- 14
C. F. Curtiss, State and Bishop sts........---| I4
The Three G’s, 23 Edwards st.cc-oo oo - 14
F. J. Markle, 105 Broadway - ... oo .ooo-.--| 12
Mohican Co., 22 Church st. .- - cccoccaaanan 13
Pohlman & Scanlon, 140 Dixwell ave.......-- 14
E. Schonberger & Sons, George st....-------- 12

M. H. Sheridan, 67 Nicoll st. . ... .cc-c-caa--- 14
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TasLe XI.—LaArRD NoT Founp ADULTERATED.—Continueg
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\-\ ~

; |
z
.S Brand. Dealer,
%
w
|New London :
10441 So‘{d 1‘1‘1 bu‘l‘k .............. J. R. Avery & Son, 19 Broad st. ‘
v U e s e G e e G. M. Chapin, Jr., Huntington and Washing,
a tonasth e s T e P T i
10443 ‘: 1: ‘: .............. M. Wilson Dart, 486 Bank st.
o7 o s Thos. J. Kehr, 265 Bank st.
10445/ T aeoeeooe. Thos. R. Murray, 4 Truman st.
10444| 0 eeeeeeoiooos W. A. Murray, 729 Bank st
10440/ 1 1 T oeooiaooioo Frank H. Smith, 100 State st
10448 gl g e DL Geo. H. Thomas, 437 Bank st
Norwalk -
7850 Sol‘d 1‘r‘1 11178 ARl MPRLE IR M B Thos. H. Burns, Wall st
7853/ * M s SR O L Raymond, Grocer, Main st
Norwick :
10453 ScHd ir} balle TR TS ST dea T Appley & Jordon, 88 W. Main st
Iogsr| :‘ L: .............. Joseph Connors & Sons, 68 Water st.
Iogsq) T el A. Francis & Son, Thames and W. Main st. ._
10452 ‘ :‘ .............. John §. Spicer, 116 Water st, _._......_.____..
10450 ‘: .............. Eokracy uzp Wi Maindsts Lodlo o0l o
p (S B S T e g iy Thos. Wilson, 78 Franklin st

78e81Sold in Bafllel alade 1L sty

e R S R A A F. D. Lawton, 22 So. Main st. ...............
7857 X :‘ R B S e g Edwin Wilcox, 70 Washington st....___.___..
7861 oo el ISR R St S Tl W Monroest e Vsl L 3
Stamford :
284418old i buller L0 N0 Lo e s G A Herrisindo Main'sto s voel ity oo oo s
ABae (O BN Lol Sl PlHantdban, 29 Pacific/st. oa’ S0 o0 .-
oo S AU TS e PSR Kirk & Dixon, 129 Atlantic st,_____ ... _.---
7849/Shield Brand Leaf, Armour
& C_o .................... N. Y. Provision Co., 240 Atlantic st._____.---
T8 7(S0kdyin balie g il e CHEM . Slater 283 Main st dee 00 0.
Waterbury . iy
10348|Sold in bulle: (Ll L0 Blanchett’s Grocery, 258 So. Main st -..._---
10353 i‘ ‘ .............. Willis, C Hall, 11 Cherry sti.Jo i, .-
82T 5T i i A SR Pt R B Kilmartin, 495 'W. Main'st, - -0 00 -
Willimantic :
10463(50ld in bullke el Bl ol v D. F. Blish & Son, 66 Church st. .._.._.....--
FOAGEN) Y TR KR o e COINE X0 O Mhktow Hall, 17 Waion) sty dui o olgell ..
oot R T AR < DO ARSI o CHARSHibbard, 22 North sty .o diadir . ...
10459 Morrell’s Pure, John Mor- ‘
| rell& Co., Ottumwa, lowa Public Market, gor Main st. . ........_......-| ~=

So. Norwalk :

The Central Food Co., W. Washington and
Railroad ave

¥ Per 3 1b, pail.
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TaBLE XII.—ADULTERATED LARD.

Brand. Dealer,
Bridgeport :
RN Atlantic & Pacific Tea Co., 707 E. Main st._..

o b‘l{ ______________ L. Brown, 723 Pembroke s’t __________________
L Centennial Tea Co., 1688 Main st. . ......_._
i H. Isenberg & Co.. 109 State St. - _cccmaaa-
) e SR I Biogan Brosi 1705 Main'st, |\ 2. Sooovoe e g
BRI Palace Market, 558 E. Main st. ... coc.cuman-
BRI R T Public Mazket, 114 State st, .io. ilioa  Uiuld
S SN SN N. Shapiro, 260 No. Washington ave. --.....

Danbury :

oy AR T Ry By Chureh; 147 Mamist) o0 Lol g oDl sl
R e i Doran’s Cash Grocery, 148 Main st..._.......
BRI s D Ll M. McPhelemy, 44 White st.' ..o oo o cass
D Lt Nz:Yu Cash Groeery, 307 Main st. - -o._ . 1.
RS L L People’s Cash Market, 8g White st. ..__.._-_.
TR R G, H: Vermilyea, 62 Elm' \stilo JI0HUC 3 LU28ti L

Hartford :

R AllenyBros: 466 Mat st 1 L Jiaia i ioodL
R Citizen Grocery & Provision Co., 267 Main st.
e R Y Diow & Batch .2/ harch: st fo Uiyl (LT
B C T JohniHludike, 84 Temple st.iocoll il 20 LL00
B e e s e P8 Kennedy, 1040tMain stodl S SUS0 Lt e
R S @O Serong L rsraMaii Stos o CUL LR L I0 LSl
RIS YN Union Grocery, 1026 Main st. ..o -t ozl on0l
O R G SiVopel BRI VA sELI WAL, J oL i iG S

Middletown :

R ALV Bidwell, (448 Mainisto s s Lat LE 02 20
R B JoHartman, s30rMains st,oe s culo s o Tl
A EIRRAE R Middletown Cash Grocery, 354 Main st.......
RN AL York State Butter House, 262 Main st.-.._-..

New Britain :

L R RTINS A Bonandéry 22! Park st o0 U WG ViR
R ] Jy BiiMurply, sool Main st. .o gabosad sl o0
Bl Public Matket, 375 Main §t, Jlseian T nbiza iy

New Haven :

e S. 'S Adams! 748 Giandiave: Lald it il Ny p
O AN A SO A. Basserman, 209 Grand ave.. ... oc.coooo-
g e e M. C. Dingwall, 66 Congress ave, ..........--
BRI L] LS R Logan Bipsilidqr Grand ave L cof ol oot
R R R New Haven Provision Co., 384 Grand ave. -_.
RS EERER Union Supply Co., 442 State st. wo...---c=-tn
AR TR W. B, Waterbury, 774 Stateist) 2l L 0o idocal

Price per
pound, cents.

10
10

14
I0
10
10
10

14
I2
10
I0
10
12

12
12
10
12

I2

13

10
10
10
10
10
12
12
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TapLe XII.—ADULTERATED LARD—Continued.

g ;
e Brand. Dealer.
S
g
w
" |New London .,
10442(Sold in bulk...o.oo.o.. Mohican Co., 261 State st...........______
s ot DR S ST R A ar G New York Cash Grocery, 179 Bank st. _____~
- -—-——
Norwalk :
g8a1i8old i bullk ol Lo Liey Finney & Benedict, 41 Wall st. ____.________
BB At it RSt R SR TG 0 ) Grand Central Grocery, 19 Main st...________
e e GO AR R L LR NN iGrocery, 36 Mainstit o
Norwick .
To4571S0ld in balke L. o oo ol Aldrich & McNickle, 36 Franklin st..________
76 Lt (R U L R KO S U C HyD) Avery, 202 'Franklin'st: L. .. _____ @
TTERER B 85, SRR AT AL T R People’s Market, 6 Franklin st....._.________
South Norwalk :
2860(Sold in bulk.. - ue cooit oo D. S. Davenport, 22 No. Washington st.__.__.
Y R G SRt S ) o R Lorenzo Dibble, 13 No. Washington st. _____.
Ty e AL s S ey L e N. Y. Grocery, 118 Washington st..._.._______
Stam ford :
7845|Sold in bulk..__.__...... C. Anderson & Co., 492 Mainst. .._.._______ 10
7 1o ] R AN S AR CRECO O QS Brown. 10 Park Row =i 0200 . - .08
A e R e R O 1 Empire State Tea Co, 303 Main st.._._.___...
(5 AL R R R el R. T Woodbury, 107 Pacific st =si- .- -7
Waterbury .
70385]S0ld in bulk. .o .o . 2 Chas.'Boylan; 194 So: Main.st. . 5. ..._.-=
RERRGAIT - B RG Y Brownell’s Boston Butter House, 147 S. Main st.
et (R AR A cu Ml pee T BRI Chas. Dahrouge, 336 So. Main st... ..__...---
RARBR Nt e NI T T e R E. I Doran, ‘dssibe Maty stz oo iot (oo oeag
i o PR e SRR e T Foote’s Cash Grocery, 480 W. Main st._.. ----
i L OV B v R A Fruin's Grocery, 465 W. Main st. ____.__. .---
OBl T R e s e g i T W Fudpe, 446 S0, Mainl st 1 Cide . Lo -5
¢ a7 LN O L B R e el TR McCarthy Cash Grocery, 671 E. Main st. - .---
FOGRO - i S e Dt LD Public Market, 161 So, Main'st, -........----
RO SRR St b D John Tato, 354 W. Mainst. _.____...._...----
b4 1o KRR G I Ay, DR N Whalen’s Cash Grocery, Junction Broadway--
Willimantic :
1o460(Sold inbulle it Lo Lii. City Grocery Store, 877 Main st. ...._....----
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TaBLe XIII.—CompoUND LARD.
0
Brand. Dealer. 85
(=%
Bridgeport :
Bk e D) Rose & Wills, 1894 Main st. .._.. 10
New Britain .
B i bullk . Lo ol ik East End Market, Hartford ave.
s Springr st s Jh Gl Be 50
W SO ot T Wm. Foulds, 226 Park st. _......| 12
‘ New Haven :
Y ) 8. S. Adams, 406 State st. ...l 10

[ISCELLANEOUS SAMPLES SENT BY PRIVATE INDIVIDUALS.

ilk. Determination of fat, tests for preservatives and in
cases determinations of total solids have been made in 19 .
sles of milk sent by milkmen and consumers. The average
entage of fat in these samples was 4.16. None contained
r boric acid or formaldehyde.

eam. Four samples contained respectively 16.0, 18.0, 34.8
47.8 per cent. of fat. One was preserved with formal-
de.
549. Baking Powder, sent by E. D. Sheldon, Pine Or-
d. A phosphate powder, containing no alum.

10254. Vinegar, sent by W. J. Andrews, Cheshire. Acidity
; solids 1.29 per cent.
53. Vinegar, sent by W. J. Andrews, Cheshire. Acidity

; solids 2.06 per cent.
005. Porto Rico Molasses, sent by S. S. Adams, New
. Not found adulterated.

246. Butter, sent by J. D. Hammond, New Haven. Not

066. Randall's Grape Juice, put up by Chautauqua Fruit
» Ripley, New York, sent by Howe & Stetson, New Haven.
Ontained neither salicylic nor benzoic acids.

. Dextrosed wheat, sent by Ephraim Cutter, M.D., New
City. A cereal product containing a considerable amount -

- Sugars formed from starch.
11
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FOOD PRODUCTS EXAMINED FOR THE DAIRY
COMMISSIONER IN THE TWELVE MONTHS
ENDING JULY 31, 1903.

XIV.—SUMMARY OF THE RESULTS OF EXAMINATION OF

: ¥ y ] CTS IN 1903.
. The following samples were referred to this Station for exam- Seoh Faopy A

ination by the Dairy Commissioner :

SUSPECTED BUTTER.

Five samples were examined. All of them were genuine
butter free from admixture with oleomargarine.

Not found
fladulterated.
Adulterated
or below
standard.
Compounds,
Total number
examined

MOLASSES.

7 8 5 20

Four hundred and fourteen samples were examined of which i 3 8 2‘7)
fifteen were adulterated by mixture of glucose. {7 SR DR S )
20, [)\g ALl g0

VINEGAR.

Four hundred and sixty-three samples were examined. Of
this number, eighty-three contained less than 4 per cent. of

19 ik i 19
acidity reckoned as acetic acid, which is the minimum limit pre- 8 Ay 3
scribed by law. I i 2
- gt )
A N
SUMMARY. Wil Ty i
In Table XIV are given the kind and number of food prod-

ucts examined by the Station within the year covered by 5 g e 5
this report, the number of each kind not found adulterated, the 332 ; il iég

number adulterated and the number marked “compound.” 2 e

From this it appears that of the 1139 samples examined, 11
were  “compounds” and 183, or 16 per cent., were variously
adulterated.

945 | 183 | 11 | 1139
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THE COMPOSITION OF ACHEEN AND LAMPONG
BLACK PEPPER.

By A. L. WinToN AND E..MONROE BAILEY.

At a conference of spice grinders and official agricultura]
chemists held in New York City in the summer of 1903, the
spice grinders stated that 6.50 per cent. of ash, the maximum

_amount provisionally adopted by the Committee on Standards
of the Association of Official Agricultural Chemists, although
higher than is allowed in some European countries, was too
low to admit much of the Acheen and Lampong black pepper
now on the market in the United States.

Both of these varieties are sun-dried on the ground and are
contaminated with a certain amount of small stones, lumps of
clay, adhering dirt and other impurities which cannot be readily
separated.

Lampong pepper is grown in the southeastern end of the
island of Sumatra; Acheen pepper, a lower grade, also known
as Penang pepper, from the port of shipment, is grown in the
northwestern end of the same island. The designations “East
Coast” and “West Coast,” formerly applied to pepper from
Sumatra, are now little used.

Acheen pepper is now graded by the General Produce Asso-
ciation of London according to the following rules, which are
printed on each arrival contract:

“1. The following to be the standards of quélity:

Class A—Heavy * weighing 4 1bs. 13 ozs. per gal. measure. W )
B—Fair o Adbsy sroze 51 % =
C—Fair Merchantable <o 2lbsi T30z 5 =
D—Light kh slbsi 5028, g J =

2. The term dust to include stalks, stones, clay, and other foreign
matter.

3. For the purpose of ascertaining the proportion of dust five per cent.
of each mark shall, in the first instance, be sifted through a No. oY%
sieve, in galvanized iron with round holes (one of which is held by the
General Produce Brokers’ Association). Of the sifted pepper fifty pounds
of each mark shall be hand-picked free from stalks, stones, clay, and other
foreign matter, and the percentage of impurities so found shall be added
to the percentage of dust as ascertained by sifting. These operations t0
be performed by one of the customary docks or wharves.

4. Should the pepper be found to contain more than 3 per cent. of
dust, any excess up to 2 per cent. shall be treated as valueless, and allowed

ACHEEN AND LAMPONG PEPPER. 159

buyer. Should the additional 2 per cent. be exceeded, the buyer
‘have the option of taking the pepper with an allowance for any dust
ess of 3 per cent., or of invoicing back the parcel to the seller
fair market value of the day of the quality contracted for, plus
- of not less than 2 per cent., and not more than 10 per cent., the
and fine to be fixed by arbitration in the usual manner. Any frac-
pelow half per cent. to be neglected, any greater fraction to carry
xt higher integral.

or the purpose of ascertaining the weight of a parcel, the average
taken by the dock company or wharfingers shall first be freed
dust and other impurities, and then filled into a gallon measure,
down as closely as possible without pressure, and struck off and
d, the average of three fillings to be taken for twenty-five tons
This operation to be performed by the selling brokers, who shall
the separate weights of the three tests on the out-turn accounts.

) the event of seller or buyer being dissatisfied with the return of
eighing by the selling brokers, either of them shall have the
within a week from the date of the first selling broker’s return,
ling for a fresh average sample to be drawn, and the matter
be referred to arbitration. The arbitrators to test both the landing
drawn samples, and the testings to be averaged, and the result
nsidered final. Should the pepper have been re-shipped before
h sample is asked for, the first weighing shall be taken as final.
ould the pepper be found to weigh less than the minimum of the
med, the buyer shall take the same with an allowance of one-
r per cent. on the sale price for the first ounce or fraction of
ce, and a further one-half per cent. for the second ounce or frac-
rer an ounce, but should the deficiency in weight exceed fwo ounces,
pper to be invoiced back to the seller at the fair market value
day, of the quality contracted for, plus a fine of not less than 2
nt. and not more than 10 per cent,, the value and fine to be fixed by
ition in the usual manner.

‘Samples to be drawn of not less than twenty-eight pounds for parcels
enty-five tons or less. In case a second sample be required, half
1{0tal quantity drawn to be returned to the bulk.”

heen pepper of all classes is said to be sifted free of loose
before shipment, but it contains light weight and empty
1s which are more or less broken up during the sea voyage
ndling, and as a consequence the consignments when
each this country are invariably contaminated with a con-
le amount of dust consisting largely of pepper shells.
allowance of 3 per cent. is deemed sufficient to cover the
iﬁermed in this way, any excess over that amount may be
dered as due to imperfect sifting before shipment.

fording to the statements of leading importers, about one-
the black pepper consumed in the United States is C
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Acheen, and if the standards of composition are so adjusted ag
to exclude this variety the price of pepper to the consumer wil]
be materially increased. Although of a decidedly poor quality
classes A, B and C are believed by many to be legitimate articles,
of commerce. They have been compared to coarse, dark flour
meat of old animals and other inferior but harmless products,
on which the poorer people are often obliged to depend for
daily food. 3

*
¥ ANALYSES OF SAMPLES. -

Richardson, in 1887, analyzed four samples of Acheen (West
Coast) pepper; Winton, Ogden and Mitchell in 1898, two
samples of Lampong and five of Acheen; Doolittle in the
present year, eight of Lampong and eight of Acheen. All of
these samples were of whole pepper and the methods employed
by all the analysts, were for the most part the same.

The samples analyzed by Winton, Ogden and Mitchell were
taken in each case by a representative of the Station from several
original packages in warehouses of importers, but they were
necessarily small, weighing at the most but a few pounds.
Those examined by Doolittle were in a number of cases taken
after grinding a whole bag, thus securing an especially accurate
sample of lots containing a considerable amount of loose dirt
or hulls. This work of sampling was not, however, done by
the chemist nor in his presence.

In order to secure further evidence with regard to these
grades of pepper as now found on the market and especially
as to the amount of ash, it was decided to accept the generous
offer of cooperation made by Messrs. E. R. Durkee & Co., New
York, The A. Colburn Co., Philadelphia, and The Stickney &
Poor Spice Co., Boston, three of the largest spice houses in the
country, who agreed to furnish the pepper, the use of their mills
and other facilities necessary for securing representative samples.

In carrying out this plan one of us (Mr. Winton) visited the
mills of each of the houses named and superintended the sam-
pling. Three bags of each lot weighing about 300 pounds were
selected by him at random from the warehouse and ground in
his presence.*

*In the case of No. 10,732, only one bag was taken.

\
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‘.‘ The pepper was weighed before and after grinding and noth-
.‘: was rejected except an inconsiderable amount of rope, wood,
.., weighing in no case more than one pound and usually much
. In every instance the weight after grinding was slightly
than before, due to loss of dust and moisture. The greatest
s was 3 per cent., but in the other cases was much less.
Duplicate samples of each lot were drawn and sealed, one
ng left with the grinder, the other taken to the Station labora-
and analyzed. Samples of whole pepper were also taken
jllustrate the general appearance of the products and are
jow preserved at the Station for future reference.
" Analyses were made by the methods employed at this Station
2 1898* and since provisionally adopted by the Association of
fficial Agricultural Chemists.f Results of these analyses are
en in Table XV and a compilation of all available American
nalyses of Lampong and Acheen pepper in Table XVI.
' The percentages of ash and sand were obtained prior to a
ecent meeting of the Committee on Food Standards of the
jation of Official Agricultural Chemists, and by vote of
committee the standard of 7 per cent. ash was finally
ed. As defined by this committee and finally proclaimed
established by the Secretary of Agriculture, Standard black
pper is black pepper free from added pepper shells, pepper
, and other pepper by-products and containing not less than
(6) per cent. of nonvolatile ether extract; not less than
ty-two (22) per cent. of starch by the diastase method;
less than twenty-eight (28) per cent. of starch by direct
sion,} not more than seven (7) per cent. of total ash; not
e than two (2) per cent. of ash insoluble in hydrochloric
and not more than fifteen (15) per cent. of crude fiber.
hundred parts of the nonvolatile ether extract contain not
than three and one-quarter (3.25) parts of nitrogen.
‘The limits of ash, sand and crude fiber allowed by these
andards are the same as are in force in Germany.§

onn. Agr. Exp. Sta., Rep. 1898, pp. 186-191.
. S. Dept. Agr., Bur. Chem., Bul. 65, pp. 55-62.
opper-reducing matters by direct inversion calculated as starch.
ereinbarungen zur einheitlichen Untersuchung und Beurtheilung
Nahrungs- und Genussmitteln sowie Gebrauchsgegenstinden fiir das
sche Reich. Heft 11, 1899, pp. 62-65.
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AND CHESS.
DARNEL.

By A. L. WINTON.
tant, as this fruit not only is one of the commonest

The anatomical characters of two weed seeds, or
rities of European and Californian wheat, but also contains

ANATOMY AND IDENTIFICATION OF DARNEL.

.

TION OF THE FRUITS OF DARNEL
sonous principle (temulin) which renders it highly perni-

ANATOMY AND MICROSCOPIC IDENTIFICA-

impor

a previous paper® are given the results of botanical and
cal analyses of American wheat screenings and studies of
. viz., black bindweed (Polygonum Convolvulus L.), green
il (Setaria viridis Beauv.), and yellow foxtail (S. glauca
e microscopic identification of darnel (Lolium temulentum

natomy of three of the commonest weed seeds of American

er fruits, ranking next in abundance are described in this
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166  CONNECTICUT EXPERIMENT STATION REPORT, 1003.

find two layers in the testa and two in the perisperm or nucellar.
coat.

TuaeE Empry GLUME. The four to eight-flowered spikelet ig
inclosed within a strongly-nerved empty glume which, however,
is seldom found in the threshed grain.

Both the flowering glume and the palet are adherent to the
caryopsis. ’

THE FLOWERING GLUME is 6-8 mm. long, equalling or exceed-
ing the caryopsis. It is obscurely five-nerved, lobed at the end,
and bears an upwardly-barded awn often 15 mm. long. Like the
glumes of barley, oats, and other cereals, it consists of four coats,
some of which, however, are lacking on the margins and at
the end.

F16. 1.—Darnel. Margin of flowering glume showing lance-shaped
hairs. X 300. (Moeller.)

1. The OQuter Epidermis differs greatly in structure in differ- »

ent parts of the glume. At the margins (as is clearly shown in
Fig. 1 by Moeller*), it consists of straight-walled, elongated
cells interspersed here and there with short lance-shaped hairs.
On the greater part of the surface, however, the cells, as in
barley and some other cereals, are of three kinds: first, cells of
wavy outline, into which the straight-walled cells at the mar-
gin pass; second, circular cells corresponding to the conical
hair-cells of barley; third, exceedingly short, more or less
crescent-shaped cells (Fig. 2). Near the margins and on the

¥ IVIikroskbpie der Nahrungs- und Genussmittel, p. 169, Fig. 130.
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s, where they alternate with stomata, the cells of wavy out-
are elongated ; but in other parts they are very short, often

" Fic. 2—Darnel. X 160.

Middle portion of flowering glume.

> broader than long. Although thick-walled, the walls are

. 3—Darnel. Keel of palet showing outer epidermis with hair h,
iypoderm fibers f. X 160. (Moeller.)

pression of thin-walled cells. Pores are few and incon-
us. Near the margin the circular cells are small and are
Y accompanied by crescent-shaped cells which often
d them in size. On the greater part of the glume, how-
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Fic. 4—Darnel. Transverse section of fruit. F pericarp consisting of
epidermis ep, mesocarp m, cross-cells g, and tube-cells sch; S testa con-
sisting of outer layer a, and inner layer i; N perisperm; f fungus-layer;
E endosperm consisting of aleurone-layer al, and starch-parenchyma st.

X 160.

Fie. 5—Darnel. Elements of fruit in surface view. Significance of
letters same as in Fig. 4. X 160.

i I. '3 o]
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. the circular cells are much larger, often being 7ou in
oter. Numerous pores are conspicuous, both in the radial
i tangential walls.  Often one, sometimes two, crescent-
—ed cells accompany a circular cell.

racteristic of this coat are the short, wavy cells and the
ous circular cells, the latter frequently exceeding in area
. former.

Hypoderm. The fibers in this layer are much the same
cereals. Fibers of similar structure also make up the
d-tissue of the awn.

. Spongy-Parenchyma. The elements are more or less rect-
r in shape, like those of the corresponding layer of barley,
e readily distinguished from the star-shaped elements of

Inner Epidermis. This layer is made up of thin-walled
and stomata, and is of no diagnostic importance.
ET. The two-keeled palet is about the same size as the
ing glume, but is of a thinner texture, owing to the
nce of a well-developed hypoderm-layer.
Quter Epidermis is much the same as that of the
ing glume, except that it is barbed on the keels with
thorn-like hairs 150 n or less in length, as is shown in
by Moeller.* :
2 Pericare (Fig. 4, F) consists of four coats, of which
wo, the epidermis and cross-cells, are fully developed.
pidermis (Figs. 4 and 5, ep). Cross-sections of the
e seed show that this layer consists of collapsed, mod-
thick-walled cells, which are best studied after heating
tash. Seen in surface view, the cells at the apex of
d‘are nearly isodiametric, but at other parts are elongated.
alls. are indistinctly beaded.
‘he Mesocarp (Figs. 4 and 5, m) is not developed on all
the seed, but is conspicuous on the angles. The cells
eatly in shape and size, some being irregularly-isodia-
others transversely-elongated, resembling the cells of the
layer,
0ss-Cells (Figs. 4 and 5, q). Especially striking are the
E this layer, which resemble the cross-cells of barley. As
§ )

oskopie der Nahrungs- und Genussmittel, p. 160, Fig. 140.
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has been noted by Moeller,* the radial walls appear indistinct]
beaded, but this is evident only under favorable conditions y

4. Tube-Cells, spongy-parenchyma, and various intermedi;lte

forms (Figs. 4 and 5, sch), make up the interrupted inner layer
" of the pericarp. :

Testa (Figs. 4 and 5, S). The cells are for the most part
elongated and are often diagonally arranged with reference
to the axis of the fruit. + In transverse sections this coat often
separates from the pericarp on the one hand and the perisperm
on the other. Examined in water, only one cell-layer (the
inner) is evident; but successive treatments with 5 per cent,
potash, dilute acetic acid and chlorzinc iodine, bring out two
layers. ;

1. The Outer Layer (a) is made up of thin-walled cells with
cuticularized outer walls. Treated as above described, the cuti-
cle is colored yellow-brown, the radial and inner-walls, blue,

2. The Inner Layer (i) is not only thicker than the outer,
but the cells are thicker-walled and, in addition, swell greatly
with potash. These swollen walls are stained deep blue by
chlorzinc iodine, thus differentiating them from the yellow-
brown cuticle on the inner wall.

PerispErM (Figs. 4 and 5, N). Characteristic of this seed
is the nucellar-coat, consisting usually of two cell-layers. In
cross-section these cells are rectangular with swollen walls; in
surface view, as may be seen after soaking for a long time
in dilute potash, they are irregularly-polygonal or more or less
elongated. '

Funcus-Laver (Figs. 4 and 5, F). In most specimens a
layer of fungus-threads 20 u thick is present between the peri-
sperm and the aleurone-layer. So commonly is this fungus pres-
ent in darnel grown in Europe, that it is of no little value in
identifying the grain; but it remains to be determined whether

in California, where the plant is a pest in wheat fields, the
fungus is also a common accompaniment. After treatment with
potash this layer is stained bright yellow by zinc chloride iodine.

ExpospErM. 1. The Aleurone-Cells (Figs. 4 and 5, al) vary
from less than 20 to 40 u in diameter.

2. Starch-Parenchyma (Fig. 4, st).
contain small polygonal grains 3 to 7 p in diameter.

The thin-walled cells
The indi-

* Mikroskopie der Nahrungs- und Genussmittel, p. 169, Fig. 140.
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 starch grains are not distinguishable from the grains of
ad oats, and like the latter often occur in aggregates of

s sizes.
Identification of Darnel in Powder-Form.

characteristic elements of darnel are the outer epidermis
flowering glumes and palets, and the fungus-layer. The

ells and the starch-grains also aid in identification, though
former may be readily confounded with the corresponding
e of barley and the latter with starch-grains of oats. The
_parenchyma of the flowering glume resembles that of
) but is readily distinguished from the spongy-parenchyma
glumes.

CHESS.

Ithough chess (Bromus secalinus 1.) is one of the com-
t weeds of grain fields, both in Europe and America, and
it is a common constituent of uncleaned grain, screen-
and various by-products, most authors on the microscopy
ds give no details as to the anatomical structure. Vogl,*
er, describes quite fully the layers of the caryopsis, and
briefly the structure of the glumes. My own work has
1ded a study of the flowering glumes, palet and fruit, with
ial attention to the tissues of value in distinguishing this
- from the cereal grains and darnel.

Histology.

e fruit, when invested by the flowering glume and palet,
resembles darnel, but the awn of the flowering glume
t or absent.

LowERING GLUME. The structure throughout is much the
as in darnel, but the cells of the outer epidermis (Fig. 6)
uch more conspicuously thick-walled, and the wavy-walled
 are throughout much longer than broad. The circular cells
' have wavy walls. The cells on the margins, interspersed
lance-shaped hairs, are the same as in darnel.

ALET. The flowering glume and palet of chess are very
r in structure, but the outer epidermis of the latter is
ed on the keel, the stiff hairs often reaching 45 p in length.

wichtigsten vegetabilischen Nahrungs- u. Genussmittel. Berlin

n, 1899, 36.
12
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Pericare (Figs. 7 and 8, F). The pericarp consists of twg
layers with rudiments of another layer in parts.

F1c. 6.—Chess.
X 160.

Outer epidermis of flowering glume in surface view.

F1c. 7—Chess. Transverse section of fruit. F pericarp consisting of
epidermis ep, and cross-cells q; S testa; N perisperm; E endosperm
consisting of aleurone-layer al, and starch-parenchyma st. X 160.

1. The Epidermal Cells (Figs. 7 and 8, ep) are large,
elongated-polygonal, and have thin, non-porous walls.

‘2. Mesocarp. As a rule, the cross-cells immediately under-
lie the epidermis; but occasionally traces of the mesocarp are
evident.

ANATOMY AND IDENTIFICATION 'OF CHESS. 173

3. Cross-Cells (Figs. 7 and 8, q). Whether this layer corre-
ds with the cross-cells or the tube-cells of other grasses, I
e been unable to decide. The tissue is made up of irregular
ongy-parenchyma cells, usually transversely-elongated with
e, round or eclongated inter-cellular spaces.
Tae Testa (Figs. 7 and 8, S) consists of one layer of -
gated brown cells 10-20 p wide.

Elements of fruit in surface view. Significance of

.

. 8—Chess.
same as in Fig. 7. X 160.

RispERM  (Figs. 7 and 8, N). This layer is enormously
oped. As may be seen in cross-section, the cells are 40 p
, but the walls are so swollen as to almost entirely obliterate
cavity. After soaking for some time in I per cent. soda
ition they are evident in surface view.

NDOSPERM. 1. The Aleurone-Layer (Figs. 7 and 8, al) is
of especial interest.

The Starch-Parenchyma (Fig. 7, st) is remarkable for the
ess of the cell-walls (often 1op thick) and the elliptical |
h-grains 3-20 p in diameter. With proper illumination
h grain may be seen to have an elliptical hilum.
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Identification of Chess in Powder-Form.

Especially characteristic are the thick-walled parenchyma-cellg
with elliptical starch-grains. The cross-cells also are of no litt]e
diagnostic importance. The flowering glume is distinguisheq

- from that of darnel by the bolder outlines of the wavy-walleq
cells and their greater length, as well as by the structure of
the circular cells. The hairs on the keels of the palet are longer

. than those of darnel. Fs

-
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ANATOMY OF CERTAIN OIL SEEDS WITH
PECIAL REFERENCE TO THE MICROSCOPIC
~ EXAMINATION OF CATTLE FOODS.

By A. L. WINTON.

e seeds and fruits described in this paper are of economic
rtance not only for the expressed oil, but also for the
ue or cake from the oil presses which serves as cattle food
also in some cases as food for the human family.

HEMP-SEED. |

] gtnp (C annabis sativa 1.) is grown as a fiber-plant through-
t Europe, especially in Russia, also in Africa, India, China,
the United States and other regions.

III

: '9.—-Hemp seed. I calyx. II outer surface of fruit. “III longi-
section of fruit. F pericarp; S testa; E endosperm; C cotyle-
radicle. X 4.

en the production of fiber alone is considered, the plant
t shortly after blooming; but in Russia it is allowed to
until the fruit reaches maturity, thus securing a yield
d as well as fiber. Indian hemp (Cannabis sativa var.
ca) is grown exclusively as a medicinal herb.
- dioecious plant yields an oval, somewhat flattened, two-
ed fruit, consisting of a brown pericarp delicately marked
white veins (Fig. 9, II and III, F), a testa of a green
(S), a thin endosperm, and a bulky embryo with thick
dons (C) and a radicle (R) bent parallel to the cotyledons.
. “seeds” on the market consist, for the most part, of
fruit, with an occasional fruit inclosed within the hooded
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Histology.

Hitherto our knowledge of the anatomy of hemp-seed hag
been chiefly confined to the classical researches of Harz*
Benecke,i Tschirch,i Boehmer,§ and Tschirch and Oesterle, |
who have described and figured the principal tissues both’in
cross-section and surface view. I have studied all parts of
the fruit and calyx, including the second, third and fourth
layers of the pericarp, and ‘the perisperm, none of which are
fully=described by the authors named.

Caryx. Tschirch and Oesterle and other authors note the
structure of the calyx of Indian hemp, and their descriptions
apply equally well to the calyx of common hemp.

1. Quter Epidermis (Fig. 10, aep). From among the poly-
gonal cells of the epidermis arise two very characteristic and
striking elements: first, the glands, either sessile or stalked (d) ;
and second, the cystolith hairs (h). The glands are globular
with eight or more cells on the under side radiating, usually,
from two central cells, and a secretion cavity formed by the
separation of the outer cuticle from these cells. These glands
are commonly borne on many-celled stalks, often 300 p long.
The cystolith hairs are characterized by their irregularly-globu-
lar bases, often 75'w in diameter, in which is suspended a cysto-
lith of calcium carbonate. They taper either abruptly or grad-
ually from this base to the pointed apex, in the latter case often
reaching a length of 500 u and sometimes 1 mm. The walls,
although but one-half to one-sixth as thick as the lumen, are
often 8 w thick.

2., Mesophyl (Fig. 10, mes). Several layers of small cells,
through which run numerous bundles, make up the mesophyl.
In the inner layer the cells are about 10 p in diameter and con-
tain crystal-clusters of calcium oxalate.

3. The Inner Epidermis (Fig. 10, iep). Cells with wavy out-
line, thin-walled hairs, and stomata form the inner layer.

* Landwirthschaftliche Samenkunde, IT Bd. Berlin, 18835, 830.

+ Anleitung zur mikroskopischen Untersuchung der Kraftfuttermittel.
Berlin, 1886, 72. i |

# Angewandte Pflanzenanatomie, I Bd. Wien u. Leipzig, 1839, 163.

§ Koenig, Untersuchung landwirtschaftlich u. gewerblich wichtiger
Stoffe, IT Aufl. Berlin, 1898, 296. Boehmer, Kraftfuttermittel. Berlin,
1903, 388.

|| Anatomischer Atlas. Leipzig, 1900, 57.
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. 10—Hemp seed. Calyx in surface view. aep outer epidermis
hair h containing a cystolith cy, and glandular hair d; mes mesophyl
ing crystals; iep inner epidermis. X 160.
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I1.—Hemp seed. Transverse section. F pericarp consisting of

rmis ep, hypoderm hy, brown cells br, dwarf cells w, and palisade

;)'81; S testa consisting of tube cells sch and spongy parenchyma s;

iSperm; E endosperm; C cotyledon with outer epidermis aep, and -
pidermis iep; al aleurone grains. X 160.
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Pericarp. 1. Epicarp (Figs. 11 and 12, ep). This layer
consists of more or less sclerenchymatized cells with wavy out-
line. The radial walls are, in some parts, moderately thick-
ened, in others so thick that there is but a narrow lumen. All
the walls are porous.

2. Spongy-Parenchyma (Figs. 11 and 12, hy). One or more
layers of colorless cells, usually with numerous circular inter-
cellular spaces, form a hypodefmal coat. Through this layer
run the numerous anastomosing bundles, which, seen through
the epicarp, are evident to the naked eye as veins. This layer
is thickest in the two keels of the fruit.

o
SRS

i

Fic. 12—Hemp seed. Pericarp in surface view seen from without.
Significance of letters same as in Fig. 11. X 160.

3- Brown-Cells (Figs. 11 and 12, br). Owing to their
greater thickness and the presence of brown contents, these cells
are more readily distinguished in cross-section than those of
the preceding layer. In preparations obtained by heating the
fruit in caustic alkali and scraping, they are conspicuous.
Focussing on the outer wall, the radial walls are straight or
moderately sinuous; but further inward they are zigzag with
projections—often branching—extending into the cell-cavity and
forming in each cell what appear to be several indistinct com-
partments. The cell-contents, after this treatment, form irreg-
ular lumps shrunken away from the walls.

4. Dwarf-Cells (Figs. 11 and 12, w). Owing to its thinness,
this layer can be seen in cross-section only in carefully cut
specimens; but in tangential sections or preparations obtained
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';the treatment above described, the minute, colorless, porous
(seldom over 12 u) with wavy, radial walls are readily
jstinguished. ‘

1 5. Palisade-Layer. This layer, owing to its thickness (often
oo), the peculiarly-thickened porous walls, and the wavy out-
of the radial walls as seen both in cross- and tangential
ons, is the most conspicuous and characteristic of all the
ers of the fruit. So strongly sclerenchymatized are the outer
', except at the inner end, the radial walls, that the lumen is
ced to a narrow line for fully two-thirds of the outer por-
qn of the cell (Figs. 11 and 12, pal*); at the inner wall,
vever, the radial walls abruptly narrow, leaving a wide lumen

. 13-—Hemp seed. Palisade cells, testa, perisperm and endosperm
from within. Significance of letters same as in Fig. 11. X 160.

11 and 13, pal?). The inner wall is porous and mod-
ly thickened. b

BsTA (Fig. 11, S). The cells of the testa contain green
ules, which Tschirch and Qesterle note are insoluble, both
cohol and ether, and I find insoluble also in alkali.

. Tube-Cells (Figs. 11 and 13, sch). The outer layer is quite
ct from the inner layer, owing to the elongated form of
ells and the elongated rows of intercellular spaces.

Inner Layer (Figs. 11 and 13, s). Further inward the
form an indistinct spongy-parenchyma with star-shaped or
lar cell-outlines.

RISPERM (Figs. 11 and 13, N). This layer of longitudi-
longated cells appears to have escaped the attention of
tigators. If the fruit is soaked for a day or two in I
cent. soda solution, the perisperm with adhering endosperm
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readily separates from the testa on the one hand and the
embryo on the other. In cross-section it is indistinctly seen,

Tue ExpospErM (Figs. 11 and 13, E) forms a coat mostly
one cell-layer thick about the whole embryo, and also extends
in the form of a partition several layers thick between the coty-
ledons and the radicle. These cells, containing small protein-
grains, resemble the aleurone-cells of the cereals.

Eumervo (Fig. 11, C). Both epidermal layers of the coty-
1@don> are composed of small cells with aleurone-grains 2-3,
in diameter. Beneath the outer epidermis are several layers of
-isodiametric cells, while adjoining the inner epidermis are two
layers of typical palisade-cells. Both the isodiametric and the
palisade-cells contain, in addition to fat, aleurone-grains up to
8u. Each grain consists of an imgegularly-spherical or elliptical
body containing a crystalloid with a globoid excrescence.

Microscopic Examination of the Products of Hemp-Seed.

The seeds serve primarily for the production of oil; but the
cake from the oil-presses is utilized in various parts of Europe
as a cattle food, a fertilizer, and possibly as an adulterant.

The characteristic elements are the epicarp, the spongy-par-
enchyma with anastomising bundles, the dwarf-cells, the palis-
ade-cells, and the tube-cells of the testa with green contents
insoluble in alcohol, ether and caustic alkali.

Extraction with ether, and treatment by Hebebrand’s method*
may be used to prepare material for examination. If sufficiently
large fragments of the shell are obtainable, the palisade-cells
are best identified in cross-section, and the dwarf-cells in tan-
gential section. The aleurone-grains, if still intact, may be seen
in turpentine mounts.

UpranD CorTON SEED.

The varieties of upland or short-staple cotton commonly cul-
tivated for fiber are classed under Gossypium herbaceum L.,
‘although quite probably some of these varieties have been
obtained by crossing with other species. Other species of eco-
nomic importance are Sea Island or long-staple cotton (G. bar-
badense 1.), and tree cotton (G. arboreum L.).

The culture of cotton has extended from India, its native

* Landw. Vers.-Stat., 1808, 51, 73.
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try, to northern Africa, the southern states of the United
ates, Brazil, and other warm regions.
ithin the bolls are borne numerous seeds in a mass of fibers,
latter being but epidermal cells of the testa prolonged as
irs (Fig. 14). After ginning, the seeds of upland cotton are
il enveloped by a close ground-fiber, often grey or green in

NE ¢
‘\\ \‘\\’\" i
N
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14—Cotton seed. I transverse section. II longitudinal section.
; NE perisperm and endosperm; C cotyledons; R radicle. X 4.

which cannot be easily removed. Sea Island cotton seed
rly free from ground fiber. Freed from the fiber, the
, egg-shaped, black or dark brown seed is 6-12 mm.
The chalaza is a little to one side of the broad upper
, the hilum and micropyle at the pointed lower end, the
1e connecting them being evident as a ridge on the surface.
I-like testa and a thin skin consisting of perisperm and
erm enclose the bulky embryo, the latter having coty-
ns, which in cross-section are dotted with minute dark-
resin cavities.

Histology.

anatomy of the cotton seed has been studied by Berg,*
er,t Kobus,i Harz,§ Benecke,|| v. Bretfeld,| T. F. Han-

as zur pharmazentischen Botanik.
toffe des Pflanzenreiches, I Aufl,, 1873, 726.
aftfutter und seine Verfilschung, Landw. Jahrb.,
cu 740.

it., 63,

tomie des Baumwolle- und Kapoksamens.

1884, 13, 834.

Jour. f. Landw., 1887,
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ausek,* and Boehmer.t Especially noteworthy are the classj.
cal researches of v. Bretfeld and T. F. Hanausek, who Working

independently of each other reached substantially the same cop.
clusions. - ]

Fi1c. 15—Cotton seed. Transverse section.
dermis ep with hair h, outer brown coat br with raphe R, colorless
cells w, palisade cells pal, and layers of inner brown coat a, b and c;
N perisperm; E endosperm; C cotyledon with outer epidermis aep and
inner epidermis iep; s resin cavity surrounded by mucilage cells z, al,

S testa consisting of epi-

aleurone grains, k crystal cells, g procambium bundles. X 160.

* Zur mikroskopischen Characteristik der Baumwollsamenproducte,
Ztschr. d. allg. osterr. Apoth.-Ver., 1888, 26, 501. Realencyklopidie d
ges. Pharm., 1830, 7, 404. Lehrbuch der Technischen Mikroskopie.
Stuttgart, 1901, 361. Wiesner, Die Rohstoffe etc. II Aufl, II Bd.
Leipzig, 1903, 754. }

T Dammer, Lexikon der Verfilschungen, II Bd. 681. Koenig, Die
Untersuchung, etc., IT Aufl,, 287. Boehmer, Kratfuttermittel, 558.
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. TESTA is 300, pthick, separating readily from the seed.
nner surface is brown with whitish opalescence.

pidermis (Figs. 15 and 16, ep). Over the raphe the
rmis is 30-40 p thick, but in other parts it selfiom exceeds
The cells are conspicuous because of the thick (5-12p),
atified, yellow walls and the dark-brown contents. I.n sur-
view, the cells are irregular in shape and vary in size
‘less than 10 to over Gowm. About the hairs they form

=,

16—Cotton seed. Surface view. Significance of ep, br, w, pal,
N, E, aep same as in Fig. 15. h' hair and sto' stoma of oute'r
mis of testa; h® several-celled hair and sto® stoma of outer epidermis
tyledon, in early stages of development. X 160.

tes. The hairs of cotton are twisted, thus distinguishing
from all other textile fibers. Stomata with thin, colorless-
led guard-cells occur either singly or in pairs.

. Outer Brown Coat (Figs. 15 and 16, br). The hypoder-
coat consists of thin-walled, often compressed cells, with
stinct contour and brown contents. Over most of the sur-
this coat is but 20-40 u thick and consists of only 2 or 3
-layers, but about the raphe it is several times thicker.

. Colorless Cells (Figs. 15 and 16, w). The next layer con-
of small (10-30p), colorless cells, with sharply defined
Is 2-3puthick. Cells divided by tangential partition.s occur
infrequently. Hanausek states that these cells contain occa-
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sional oxalate crystals or granular masses ; most of them, how. »

ever, are empty.

4. Palisade-Cells (Figs. 15 and 16, pal).
the thickness of the testa is due to the ‘thickened palisade-
These remarkable and exceedingly characteristic cells are
wide, and about 150 plong, each consisting of an outer portig
of about one-third the length of the cell with nearly colorlesn
walls, and an inner portion with yellowish brown walls, 1:;
th outer portion a narrow lumen extends from the outer nearly
to the inner end, where it broadens into a cavity, 4-6 pin diame-
ter, containing a dark colored material.
tion, this cavity has radiating branches. An indistinct light
!ine adjoins the outer wall. No lumen at all appears in the
inner portion of these cells in cross-section, but in tangentia]
section faint radiating lines are evident, due, according to von
Bretfeld, to lamellae arranged about the axis of the cell. Tndi-
vidual cells isolated by macerating with Schulze’s solution and
treated with chromic acid show clearly this differentiation. The

820,

same author found that the outer portion has all the chemical | 7

and optical properties of pure cellulose, the inner portion those
of lignified cellulose. Cross-sections viewed with polarized
light exhibit with a dark field a beautiful play of color in
the outer, a clear white light in the inner portion.

5. The Inner Brown Coat (Figs. 15 and 16). In the outer
layer of this coat (a), the cells are polygonal, and well defined
both in cross-section and surface view. Proceeding inward,
the tissue takes on the characters of a typical spongy-paren-
chyma, the cells in the innermost layers being much compressed
(band ¢). Brown coloring matter like that in the second layer
of the testa is usually present only in the cells of the outer
layers. Owing to the absence of cell-contents in the inner oblit-
erated cells, the inner surface of the testa is more or less
opalescent.

Perisperm (Figs. 15 and 16, N). An exceedingly thin skin
consisting of a single cell-layer of perisperm and another of
endosperm, covers the embryo. The colorless perisperm cells
are characterized by the fringe-like walls made up of threads
perpendicular to the surface. Hanausek’s name, “fringe-cells,”
is very appropriate, | :

Exposperm (Figs. 15 and 16, E). A single layer of mod-

Over one-half of
cells,

Seen in tangential sec.
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thick-walled cells containing small aleurone-grains con-
 the endosperm.

ryo. After soaking for a day in water, the complicated
of the cotyledons (Figs. 16, C) may be straightened out
eir broad kidney shape noted.

craping the cotyledons the epidermis (Figs. 15 and 16,
may be removed for examination. As was first noted
ausek, three kinds of cells are present: first, thin-walled
nal cells; second, pairs of cells with curved walls, the
cells of incipent stomata (sto?); and third, small cells
ued beyond the surface in the form of oval hairs, divided
several cells by cross partitions (h*). The hairs are most
t at the point of insertion on the axis.

tions of the cotyledons and radicle may be cut dry without
oving the testa, although better sections are obtained after
ving the testa and imbedding directly in paraffine.

r studying the cell structure, the sections are treated suc-
vely with ether, alcohol, and water, and finally mounted
r in water or glycerine.

the outer portion of the mesophyl, the cells are isodiamet-
n the inner layers, of typical palisade-form. Procambium
s (Fig. 15, g) run longitudinally or obliquely through
nesophyl.
ystal clusters (Fig. 15, k) occur in cells scattered here
there, but in most of the mesophyl cells aleurone-grains
d fat are the only visible contents. The aleurone-grains (al)
y be studied in sections mounted in turpentine. They are
vin diameteér and are more or less angular or irregular in
Caustic alkali dissolves the aleurone-grains and other
ntents and imparts a deep yellow color to the tissues.

1The so-called resin-cavities of the cotyledons (s), contain-
g a dark-colored secretion, appear to the naked eye as brown
in the nearly colorless ground-tissue. Around these cavi-
two or more indistinct rows of exceedingly thin, elongated
(the mucilage cells of Hanausek) are arranged in concen-

€ cavities in the form of a yellow-green emulsion, the parti-
of which are in lively motion. Strong sulphuric acid dis-
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solves the secretion to a beautiful blood-red solution.
color it green-brown, but do not dissolve it.

Alkalieg

Microscopic Examination bf Upland Cotton Seed Products.

Undecorticated Cotton Seed Cake. It is customary in India
Egypt, in fact most cotton-growing countries, except the United’
States, to express the oil without previous removal of the hulls,
The cake obtained as a by—p}oduct in this process, although con-
taining more fiber and less protein than the decorticated cake,
is preferred by the English feeders, because of the mechanical
action of the hulls.

Samples should be mounted in water and examined first
directly to detect possible starchy adulterants, and again after
addition of caustic alkali, noting the fragments of testa and the
yellow color of the disorganized lumps.
are best studied in fat- and protein-free material obtained by the
crude-fiber process or by Hebebrand’s method.*

Especially characteristic are the thick-walled epidermal cells
with hairs and the palisade-cells, although the other layers aid
in identification. The fringe-cells of the perisperm are charac-
teristic, but not so conspicuous as are the layers of the testa.

The cake or meal from common cotton contains more fiber
(often attached to fragments of hull) and less abundant brown
pigment in both the outer brown layer and the inner testa, than
products of the varieties of G. barbadense (Sea Island Cotton,
Egyptian Cotton, etc.). Voelckerf places considerable depend-
ence on the more or less pronounced opalescent appearance
of the inner surface of the testa of Bombay seed as distin-
guished from the deep-brown inner surface of the hulls from
Egyptian seed, a distinction which also holds good in most
cases between Upland and Sea Island seed as grown in the
United States. This observation, first brought to notice by
Richardson of Lincoln, England, depends on the degree of
obliteration of the innermost cells of the testa.

Decorticated Cotton Seed Cake. In the United States, upland
cotton seed is hulled before expressing the oil, the cake and the
rich yellow meal obtained by grinding the cake consisting of

* Landw. Viers.-Stat., 1808, 51, 75.
+ Analyst, 1903, 28, 261.

The coats of the testa
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Jaterial from the cotyledon with only a small amount of testa.
s meal is often grossly adulterated with ground cotton hulls,
d occasionally with rice refuse. Finely ground hulls, owing
y to the fine state of division of the dark-colored matter,
1d partly to the exposure of the nearly colorless palisade-cells,
ot so dark as the coarsely ground hulls and more readily
pes detection in the meal.
terminations of nitrogen and fiber, coupled with micro-
ic examination of the original material and the crude fiber,
e for the detection of this form of adulteration.
otton Hulls formerly were burned as a fuel under the boilers
e oil'mills, and the ash, rich in potash, utilized as a tobacco
ilizer. They are now used for feeding cattle or as an adul-
rant of cotton seed meal, as noted above.

SESAME SEED.

'Common sesame (Sesamum Indicum 1..) is one of the most
luable cultivated plants in India, China, Asia Minor, Palestine,

II transverse section. S

I outer surface.
with ridges 1 and raphe R; E endosperm; C cotyledon. X38.

17.—Sesame seed.

bia and other parts of the Orient, the seeds serving for the

. The plant is also to some extent cultivated in Egypt,
s of East Africa, and in the warmer parts of North and
ith America.

e flattened pear-shaped seeds (Fig. 17) are 2-3 mm. long
id vary in color from white to brown. Passing longitudinally
yugh the center of one of the flattened sides, is the raphe (R),
running around the edge of each of the flattened surfaces
indistinct ridge conforming to the shape of the seed (1.
€ endosperm (E) is about half as thick as the cotyledon (C).

13
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ki crystals, apparently within a thin membrane (Ca).
masses are 12-40 pin diameter. In surface view, as may
ly seen by examination of the skin which separates
 boiling the seed in water, the crystal cells are isodiametric-
oonal (Fig. 19, ep), the cells of the ridges slightly elongated
By boiling with alkali on the slide, some of the epidermal
may be isolated and, after staining with chlorzine iodine,
in a horizontal position. Sometimes the crystal masses
lisintegrated, the separate crystals presenting the appear-
‘shown in Fig. 19. In some specimens which I have
ed, all the masses were disintegrated.

The histology of the sesame has been studied by Kobysg
Harz,t Benecke,i Boehmer,§ Hebebrand,|| and Hanausek.{ ; 1
Testa (Fig. 18, S). 1. Epidermis {Figs. 18 and 19, ep).
The cells throughout are radially elongated with convex outer
walls. Owing to the thinness of the radial walls, they are
usually collapsed, but assume their normal form on heating

—Sesame seed. Testa and endosperm in surface view. Sig-
e of letters same as in Fig. 18. X 160. 3

enchyma (Nutritive Layer) (Fig. 18, p). One, some-
re, layers of collapsed cells_form what in the earlier
f growth was a nutritive layer. Only after heating
ash is the cellular structure at all evident in cross-
and then but indistinctly. After removing the epider-
bove described and treating the seed with safranin or
zinc iodine, colored fragments may be removed from the
of the seed, which often show longitudinally-elongated
anausek has noted that the cells contain loose crystals
um oxalate.

ellowy Membrane (Fig. 18, m). Lining the inner surface
sta is a membrane, probably the cuticle of an obliterated
Pidermis.

Fic. 18—Sesame seed. Transverse section. S testa consisting of
epidermal cells ep containing crystal masses Ca, parenchyma p, and
yellow membrane m; 1 epidermal cells of ridges; E endosperm; C
cotyledon containing aleurone grains als >(160.

cross-sections with dilute alkali. The cells forming the ridges
are empty and, as was first noted by Benecke, are arranged like
the vanes of a feather. In other parts the cells are parallel
and each contains in the extreme outer end, adjoining the thin
outer wall, an irregularly spherical mass consisting of calcium

*%oc. ci_%, 813. OSPERM (Figs. 18 and 19, E). The outer wall of the
ng: gt; ??O 1 is strongly thickened. At the ends of the elliptical

‘ § Eamm%’ L%é{rig?t?{:tltler?n?i’t 383494K06nig, Die Untersuchung, etc., 289- ions there are but two cell-layers, but on the sides there
oehmer, Die : ’

|| Uber den Sesam, Landw. Vers.-Stat., 1898, 51, 45. to five layers. The cells contain aleurone-grains
*Technische Mikroskopie, 377. Wiesner, Rohstoffe, II Aufl, 11 Bd, and fat,
768. :
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Emeryo (Fig. 18, C). The cells of the cotyledons, except i

the single layer of palisade-cells, are isodiametric and like thoge
of the endosperm contain aleurone-grains (up to 1ou) and fat
but no starch. Hanausek states that each grain contains eithe;
a crystalloid or, at one of the poles, a globoid.

Microscopic Examination of Sesame Products.

Not only is sesame oil ong of the most valuable of the vege-
table oils, but the seed itself is an ingredient of various articleg
of diet throughout the warmer countries of the East, and the

" cake obtained as a by-product in the manufacture of the oil serves
as food for both man and beast. Sesame cake has been imported
into Europe in large amount, where it is highly esteemed by
cattle feeders.

Samples of sesame cake may be prepared for examination by
Benecke’s or Hebebrand’s method or by simply boiling with 1
per cent. caustic alkali.  Previous extraction with ether is
desirable.

Characteristic of common sesame are radially elongated, thin-
walled epidermal cells, each with a crystal mass in the outer end.
In black sesame (S. radiatum S. et T.) the masses are in the
inner end of the cell, where the cell-wall is strongly thickened.

MADIA SEED.

‘Common tar weed, known in Chile as “Madi” (Madia sativa

Mol.), is one of several species of this genus natives of the
Pacific coast of North and South America. It is cultivated as
an oil-seed in parts of the American continent and more exten-
sively in Germany.

The slender, ribbed achenes, 4-8 mm. long, 2 mm. wide at the
apex tapering to the base, are borne in heads 3-6 cm. in diame-
ter. The achenes are usually light in color, but sometimes are
nearly black. ‘

Histology.

The microscopic structure of madia seed has been studied by
Harz,* Benecke,t Pfister,f Boehmer,§ and Hanausek.||

*Joc. cit., 855.

¥ loc. cit., 76.

i Oelliefernde Kompositenfriichte. Landw. Vers.-Stat., 1804, 43, 441

§ Koenig, Untersuchung, etc., IT Aufl, IT Bd., 208. Boehmer, Kraft-
futtermittel, 463. :

|| Technische Mikroskopie, 374.
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ricarp (Fig. 20, F). 1. Epidermis (Figs. 20 and 21 ep).
cells are longitudinally elongated, variable in size, with
less, distinctly-beaded walls and a thickened cuticle.

. 20—Madia seed. Transverse section. I pericarp consisting of
dermis ep, hypoderm hy, pigment plates br, fiber bundles f, partitions
d parenchyma p; S testa; E endosperm; C cotyledon containing
urone grains al. X 160.

. 2I.—Madia seed. Pericarp, testa and endosperm in surface view.
ficance of ep, hy, br, f, R, S and E same as in Fig. 20; sc pitted
at base of testa. X 160.

Hypoderm (Fig. 20, hy). Thin-walled more or less col-
ed cells form the second layer.

Pigment-Plates (Figs. 20 and 21, br). As in niger seed
some varieties of sunflower, the fiber-bundles are covered
dark colored plates of a material insoluble in all the com-
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mon reagents, including boiling alkali. In surface view the'

markings, resembling those of a tortoise shell, due to the vari-
able thickness of the pigment material, and the rows of mingyte
pores appearing as light spots in the dark field, make this layer
the most striking in the fruit. Hanausek has shown that these
plates in the sunflower result from-the obliteration of a dis-
tinct cell-layer. ?

4. Fiber-Bundles (Figs. 2o and 21, f). The fibers are 5-15 g
in diameter and often are 1 mm. long, being smallest in the
outer layers. Between the bundles are groups of thin-walled,
more or less longitudinally-elongated cells, forming wedge-
shaped partitions (m).

5. Parenchyma (Fig. 20, p). Several cell-rows of partially
collapsed parenchyma-cells form the inner layers of the pericarp,

Tue Testa (Figs. 20 and 21 S) consists of one distinct layer
of parenchyma-cells without any striking characters, and other
less distinct layers near the raphe bundles.

Curiously shaped, pitted cells (Fig. 21, sc), some nearly iso-
- diametric, others greatly elongated, are present at the base of
the seed, the longer forms extending in bundles toward the apex.
These bundles appear to be distinct from the raphe and its rami-
fications.

TrE ExposperM (Figs. 2o and 21, E) is represented by a
single layer of thick-walled, often quadrilateral, aleurone-cells.

EmBryo. Beneath the outer epidermis of the folded cotyle-
dons (Fig. 20 C) are several layers of isodiametric cells, but
adjoining the inner epidermis are three to four layers of typical
palisade-cells. Aleurone-grains (2-6 ) and fat are the only
visible contents.

Microscopic Examination of Madia Seed Products.

Madia fruit has much the same structure as sunflower and
niger fruits; but is distinguished from the former by having no
hairs on the epicarp, a single layer of hypodermal cells, and
fibers with relatively small diameters; while it differs from
niger seeds in having the walls of the epicarp beaded, an incon-
spicuous hypoderm layer (no rail-shaped cells), and the walls
~ of the testa straight and non-porous.
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NIGER SEED.
fruit of Guizotia Abyssinica (L) Cass. ‘(G. olei.fe‘ra
a composite plant, is an important oil-seed in Abyssinia,
:"tive country, and also in India. It has been 1ntroducefl
Europe and America, but has not been extensively culti-

she black achenes are shaped like those of madia, but are
' smaller, seldom over 5 mm. long and 1 mm. broad at the

Histology.

The microscopic structure of niger seed has been studied by

22— Niger seed. Transverse section. F pericarp consistiqg: of
rmis ep, hypoderm hy, pigment plates br, fiber bundles f, partitions
parenchyma p; S testa; E endosperm. X 300.

Prricarp (Fig. 22, F). 1. The Epicarp cells (Figs. 22 and
ep) are distinguished from those of-madia by their greater
and the absence of pores. ;
Hypoderm (Figs. 22 and 23, hy). Pfister has shown that
isolated, longitudinally-elongated cells of this layer are
ed like railway rails, resembling in cross-section the hour-
s cells of the legumes. The color of the seed is largely due
e black pigment in this layer. B,

The Pigment-Plates (Figs. 22 and 23, br) are similar to
e of madia seed, but the cross-markings are nearer together
d not so distinct.

The Fiber-Bundles (Figs. 22 and 23, f) are smaller than
similar bundles of madia, and the individual fibers are nar-
er, .

5. Parenchyma. The partitions between the fiber-bundles
Fig. 22, m), and also the inner layers of the pericar‘p (p),
t of parenchyma-cells which, in the layers adjoining the
, are usually compressed.
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TestA. 1. Reticulated Cells (Figs. 22 and 23, S). Charae.
teristic of this seed are the reticulated cells with wavy side-
walls, forming the outer layer of the testa. :

2. Inner Testa. One or more layers of obliterated cells form
the inner layers of the testa.

Exposperm (Figs. 22 and 23, E). “As in madia, the endo.
sperm consists of a single layer of thick-walled aleurone-cells
often of rectangular outline. 1

distinct varieties are recognized, the white, and the bl:«'lck
 The white poppy is grown chiefly for the production
, the black for the seed, from which is expressed
axllatropous seeds (Fig. 24), are very smal}, seldom over
long, and kidney-shaped, one end bemg. slightly broader
- other. The hilum and chalaza are in a notch, con-
by a short raphe, the chalaza being nearer the broad
he seed, the hilum nearer the narrow end. Under the
surface is beautifully reticulated. The straight embryo
dded in the bulky endosperm.

Histology.

authors have worked on the anatomy of this difficult
Berg,* Michalowski,f Harz} and Benecke§ among the
yestigators, contributed some important facts, but their
as incomplete and in some details erroneous. We are
d to Meyer|| for our present knowledge of the anatomy
ed and to Tschirch and Oesterle,{ Boehmer,** Vogl,
nd Hanausek,§§ who have since corroborated the main
Meyer’s descriptions. My own investigations have led
tially the same conclusions, except as regards the inner

Fic. 23—Niger seed. Pericarp, testa and endosperm in surface view.:
Significance of letters same as in Fig. 22. X 300.

Emgryo. The thin-walled cells of the embryo contain

aleurone-grains and fat, and are not distinguishable from those 3
of madia.

Microscopic Examination of Niger Seed Products.

Niger cake is utilized as a cattle food. The characteristic
elements are the rail-shaped cells of the hypoderm with their
dark contents, and the outer layer of the testa. These are ren-
dered distinct by treatment with caustic potash.

nischer Atlas. Berlin, 18635, 92.
zur Anatomie und Entwicklungsgesch. von Papaver som-
L Teil, Dissertation, Gritz, 188I.

haitliche Drogenkunde, T Teil. Berlin, 1801, 157.
scher Atlas, 63. Kleine Beitrige zur Pharmakobotanik und
emie, Schweizer Wochenschrift f. Chemie u. Pharm., Nr. 17.
8, Die Untersuchung, etc., 292. Kraftfuttermittel, 477.

5 230,

Vers.-Stat., 1902, 57, 410.

che Mikroskopie, 380. Wiesner, Die Rohstoffe, II Aufl., II

Porpy-SEED.

The poppy-plant (Papaver sommiferum L.), a native of the
Orient, is now cultivated in various parts of the Old and NeW
World.
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layer. Figs. 25 and 26, reproduced herewith from my drawingg
were designed to convey a clear idea of the structure of the ﬁrst’
and second layers and are believed to be more in accord with
the facts and, indeed, with the descriptions of Meyer and Han
ausek, than the figures of the two last named authors. 1

FIG.. 25—Poppy seed. Transverse section. S testa consisting of epi-
dermis ep, crystal layer k, fiber layer f, cross cells q and netted cells n;
E endosperm containing aleurone grains al. X 160.

Fic. 26.'-—Poppy seed. Testa in surface view. Significance of letters
same as in Fig. 25. pig pigment. X 160.

Testa (Fig. 25, S). Cross-sections are prepared after soak-
ing the seed in water and may be cleared with chloral ‘or alkali.
After soaking the whole seed for about twenty-four hours in I
per cent. sodium hydrate solution, the first four layers readily
separate from the fifth. Subsequent treatment with hydrochloric

)
P
el
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solves out the calcium oxalate, and staining with chlor-
ine or safranin renders the outer layers more distinct.
he Epidermical Cells (Figs. 25 and 26, ep) are polygonal
f enormous size, corresponding to the network on the seed.
pears in cross-section, the cells are collapsed except in the
hborhood of the radial walls. In surface view the radial
are sinuous and thin, what are often considered the thick
walls of this layer being not the walls at all, but the
. formed by the thickening of the second and third layers.
<« conclusion is consistent with Meyer’s and Hanausek’s
res of cross-sections, also with Meyer’s drawings and Mach’s
micrographs of surface preparations. The statement of
ch and Oesterle that the epidermis consists of elongated
uated over the ribs, with large polygonal cells between,
ince been corrected by the authors themselves. Doubtless
istook some of the cells of the second layer for epidermis.
usek’s surface view, on the other hand, might convey the
ssion that the ribs were the cell walls, but his description
d cross-section clearly show their true nature.

2. Crystal-Layer (Figs. 25 and 26, k). On the ribs, the cells
layer are more or less tangentially elongated, but between
ribs are isodiametric and polygonal, the elongated cells hav-
longer radial walls than the others, thus contributing to the
ion of the ribs. They contain fine, granular crystals of
m oxalate. Meyer has demonstrated that the blue color
e poppy-seed is due, not to a blue pigment, but to the
erence of light by the crystals over the brown cells in the
ound, and is the same phenomenon as causes the appar-
blue color of the sky and the iris of the eye. As soon as
e crystals are dissolved in hydrochloric acid, the seed appears

3. Fiber-Layer (Figs. 25 and 26, f). The fibers of this layer
15-40 p broad and are parallel to the curved axis of the
Seen in cross-section, this layer is thickest in the ribs,
walls throughout being distinctly thickened and stratified.
surface view they are rendered more distinct by chlorzinc
line.

4. Cross-Cells (Figs. 25 and 26, q). The fourth layer con-
of moderately thick-walled, transversely-elongated, pointed
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cells arranged side by side in rows.
with a brown material.

5. Netted-Cells (Figs. 25 and 26, n). Owing to the netted.
veined, colorless walls and the presence of deep brown contents,
these cells are particularly str1k1ng They are arranged tranS-
versely and often side by side in rows. The cell contents are
insoluble in alkali and do not give the tannin reaction.

Some authors designate the cells of this layer “Pigment cells,”
notwithstanding the fact that in the white poppy they do not con-
tain pigment.

Meyer, Tschirch and Oesterle, Vogl, and Hanausek describe
- an inner layer of thin-walled cells, but I am unable to find such
a layer except in the vicinity of the hilum.

Tue ExposperM (Fig. 26, E) contains aleurone-grains up
to 3 win the outer layers and 7w in the inner layers, each grain
containing several globoids and crystalloids.

EmBryo. In the cotyledons there is only one layer of pali-
sade-cells and these cells are only slightly elongated. The
aleurone-grains are like those of the endosperm.

Microscopic Examination of Poppy-Seed Products.

Poppy-seeds are used in bread and pastries; poppy-cake, the
by-product in the manufacture of poppy-oil, is fed to cattle.

The ground powder should be examined directly, also after
soaking successively in 1 per cent. soda solution and in hydro-
chloric acid, or after treatment by Hebebrand’s method. Frag-
ments showing the ribs, consisting of the first four layers, and
separate fragments of the layers of netted-cells with brown con-
tents, are readily identified.

The walls are impregnateq
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THIRD REPORT

OF THE

ATE ENTOMOLOGIST OF CONNECTICUT

¢ Director and Board of Control of the Connecticut Agri-
ultural Experiment Station:

der the laws of Connecticut the State Entomologist is
uired to make an annual report,.and I herewith transmit my
d Report. During the year the Insect Pest Law has been
ymended that the authority and the duties of the State
ologist have both been somewhat increased. In this, as
vious Reports, the insect work is recorded for the calen-
ear of 1903, but the financial statement covers the State
year ending September 30, 1903.

; Respectfully submitted,

W. E. BritrON,
State Entomologist.

OF THE RECEIPTS AND EXPENDITURES OF THE STATE ENTOMOLOGIST
FrROM OCTOBER IST, 1902, TO SEPTEMBER 30TH, I1903.

RECEIPTS.

BT Jenkins, Treasurer ......ceceiiinsreees $1,014.76
~ Adams Express Co., repairs on damaged pump 4.95
BRI, for oil. ... Lol cuas vl lis G 1.44
~ Various sources for electrotypes............... 8.05
$1,029.20
EXPENDITURES.
office and laboratory assistance ............... $ 752.74
B TLHUSEIAtiONS, « . oivbenywioman s vmsliiine assts 431.34
e AR R S N S A R S 3.27
L RS e S R B P 1.80
BB felegraph o, 0 ool Uiaid i 2.80
BRIt and cartage ... o i cese bl 40.09
............................................ 155.63
ory apparatus and supplies ..........c...eu... 170.16
IR atins and supplies Lo, it e canasis e 132.40
B L s e e 7.60
AR R A SR (o IR LA P TR 211.44
$1,000.27
IR eash: on hand, % . - oo iie v vyl ATl e 10.03
$1,920.20

orandum—This account of the State Entomologist has been duly
by the State Auditors of Public Accounts.
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THE CONNECTICUT LAW RELATING TO INSECT
PESTS AND PLANT DISEASES.

AS AMENDED BY THE
GENERAL ASSEMBLY OF 1903.

The General Assembly of 1901 first enacted a law concerning
insect pests which has been published in bulletin 134 of thjg
Station and also in the first report of the State Entomologist
(Report of this Station for 1901, Part III, p. 229).

The General Statutes of the State were revised by a com-
mittee on revision during the years 1901-1903 and the insect
pest law as revised by this committee and adopted by the Gen-
eral Assembly at the beginning of the session of 1903 was
printed in the second report of the State Entomologist (Report
of this Station for 1g9oz, Part II, p. 100). Later, during the
session of 1903, two amendments were passed. These amend-
ments to Sections 4387 and 4388 are herein printed in full-
faced type.

TaE INsEcT PeEsT Law.

Chapter 238, General Statutes. of Conmecticut.

Section 4386. State entomologist; appointment. Said board
of control shall appoint a state entomologist to hold office
during the pleasure of the board, who shall have an office at the
experiment station, but shall receive no compensation other
than his regular salary as a member of the station staff. He
may appoint such number of deputies, not exceeding three,
~ as he may deem necessary.

Sec. 4387. Duties. The state entomologlst either personally
or through his deputies, shall visit any orchard, field, garden,
nursery, or storehouse, on request of the owner, to advise
treatment against pests. He may inspect any orchard, field,
or garden, in public or private grounds, which he may know or
have reason to suspect to be infested with San José scale or any
serious pests or infectious diseases, when in his judgment such
pests or infectious diseases are a menace to adjoining owners;
and may order the owner, occupant, or person in charge
thereof, in writing, to properly spray or give other suitable
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ment, or to cut and destroy any such diseased trees or
e if in the opinion of the state entomologist such action
essary, and the owner thereof shall not recover from nor
ecompensed therefor by the state. If the owmner of such
rd, field, or garden neglects or refuses to comply with the
of the said state entomologist, he shall be fined not more
fifty dollars. The state entomologist may issue such bulle-
of said experiment station as in his judgment are needed
sonvey information about pests; may conduct experiments
_m estigations regardmg injurious insects and the remedies
heir attacks; diffuse such information by means of corre-
nce, lectures, and published matter; and may employ
ssistants in his office, laboratory, or in the field, and pur-
such apparatus and supplies as may be necessary. He
keep a detailed account of expenses, and publish each
report of such expenses, and of the work done.

4388. Certificate of inspection of nursery stock. All
y stock shipped into this state from any other state,
, or province, shall bear on each package a certificate
e contents of said package have been inspected by a state
vernment officer and that said contents have been thor-
fumigated and appear free from all dangerous insects
ease. In case nursery stock is brought within the state
it such a certificate, the consignee may return it to the
nor at the latter’s expense, or may call the state ento-
ist to inspect the same and deduct the costs of such
ion from the consignor’s bill for such stock. This sec-
all be deemed to be a part of every contract made in
state for the sale of nursery stock to be shipped into this

4389. Inspection of nurseries. Penalty. All nurseries
es where nursery stock is grown, sold, or offered for
, shall be inspected at least once each year by the state ento-
Ogist or one of his deputies, and if no serious pests are
, @ certificate to that effect may be given. If such pests
nd, the owner shall take such measures to suppress the
the state entomologist may prescribe. If such meas-
‘are not immediately taken by the owner of such nursery
9?: such certificate shall be withheld, and every nursery-
‘Who does not hold such a certificate, after the first annual
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or than the old cases. The Schmitt boxes will then be placed
metal cases, thus rendering the specimens doubly safe.
ral glass-covered exhibition cases have been purchased and
-0 a number of Riker mounts.

inspection, who shall sell or otherwise dispose of nursery Stock‘
shall be ﬁ’ned not more than fifty dollars. The form of Certiﬁ: ,
cate and the season for inspecting nurseries may be determined' b
by the state entomologist. The state entomologist or any o -
his deputies may at all times enter any public or private grounds ’
in the performance of his duty. . ] -‘-_,4.. mounted on wheels was bought for spraying trees and

Sec. 4390. Appropriation. The sum of three thousand dop. ints in the garden, and found to be convenient and satisfac-
lars is appropriated to carry out the provisions of Sectiong -
4386, 4387, 4388, and 4389, which sum is to be paid Quarterly

to the treasurer of said station, Who‘shall hold the same subject
to the order of the state entomologist.

whibits.—Injurious insects, prepared insecticides, insecticide
erials, spray pumps, nozzles, etc., have been shown at the
al meeting of the Connecticut Pomological Society at Hart-
in February, and at the fruit exhibit of the same Society
Berlin in September; a similar exhibit was made at the
qual meeting of the Connecticut Board of Agriculture at Mid-
wn in December.
rary.—The entomological library has been enriched during
ear by completing sets of the Entomological News, Insect
and the Reports of the Ontario Entomological Society.
rchases have also been made of the Proceedings of the Ento-
gical Society of Washington, Theobald’s Monograph of the
dee of the World, Green’s Coccide of Ceylon, Newstead’s

These amendments give the state entomologist discretionary
power to cause the destruction or proper treatment of infested
trees and shrubs, and if the owner refuses or neglects to act
after having been duly ordered in writing by the state entomolo-
gist, he is subject to a fine of not more than fifty dollars.

It is also necessary that nursery stock shipped into the state
shall bear a statement that it has been thoroughly fumigated in
addition to the certificate of inspection issued by a state or gov-
ernment officer.

These amendments became operative July 1st, 1903. ]

A copy of the law, printed in circular form, was sent to nur- BN el i et of i GaRime sadh:
sery men of Connecticut and to inspectors of all other States = 3
during the summer. CORRESPONDENCE.
s part of the work has increased considerably, goo letters

OrcaN1zATION, EQUIPMENT, ETC. ‘written as against 679 in 19o2. These are all on matters

Assistance—Throughout the year the State Entomologist has
been assisted in office, field and laboratory by Mr. B. H. Walde.n:
who has done most of the photographic work, and has aided 1
the preparation of a portion of this report. Mr. Austin Turflef
was employed for three months in late winter and early spring
to assist in the spraying experiments. Mr. Henry L. Viereck, 2 E
well-known entomologist and specialist in the Hymenopterd, == he State Entomologist is occasionally called upon to give

)
began work October 15th, rearranging the specimens in the col- Uires at fruit grower’s institutes, farmer’s meetings, granges,
lection and working up the undetermined material. T hese

gentlemen have all performed their duties faithfully and

acceptably. ‘ ) {
Equipment—The collection of insects has been increased con

siderably and is being transferred to Schmitt boxes, which are

 remedial treatment recommended forming a large portion.
{ﬂ work of inspecting nurseries and orchards and conduct-

LECTURES AT MEETINGS.
sed upon subjects connected with insects. Four of the

S were illustrated with lantern slides. The State Ento-
ist attended the meeting of Official Horticultural Inspec-
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PUBLICATIONS.

The following publications have been issued from the ento- “
mological department during 1903 :

PostarL. Carp BULLETIN (not nurhbered with the regular
series) containing brief instructions regarding immediate work
against the San José€ scale-insect and Elm leaf-beetle, was printeq
in an edition of 11,000 copies and mailed to residents of the
state during February. 3
“BuLLETIN 142 (SPraY CALENDAR) was prepared jointly by -
the entomologist and botanist, half of the expense being paid
from the entomological fund. It was sent out in February. Ap
edition of 12,000 copies was published and a few hundred only
remain for distribution. .

Seconp ReporT OF THE STATE ENTOMOLOGIST (PART II OF
THE REPORT OF THE STATION) was printed in an edition of
12,000 copies and distributed in March. This report contains
80 pages, 19 figures and XV plates, and gives an account of all
the insect work of the Station during the year of 1902.

BuLLeTIN 143, Two Common Scale-Insects of the Orchard
(The Scurfy Bark-Louse. The Oyster-Shell Bark-Louse) con-
taining 10 pages, 5 figures and II plates was distributed du?ing Bertolf
May in an edition of 12,000 copies. This bulletin cogtamed ; °h Pa?ll; Nulrlslj::}r’y
the chief facts connected with the life-histories of the insects, City Nursery Co.
descriptions and illustrations that enable the orchardist to iden- erssz Ié(‘fsg_‘eﬁl :
tify them, and recommendations for remedial treatment. It was N
sent out shortly before the proper time to spray against these
scale-insects. ‘

BULLETIN 144, Fighting the San José Scale-Insect in 1903, =
26 pages, 111 plates, gives an account of the season’s experiments
in spraying to kill this pest. Twelve thousand copies Wer€
printed and distributed in November.

CIRCULARS containing the text of the amended Insect Pest
law were printed and sent to nurserymen in Connecticut, and
to officers having charge of nursery inspection work in other
states. Instructions regarding the use of the certificate were
also issued to the nurserymen.

me, I'. E.

Agricultural College

Valley Orchard Co.
W. B

nway, . D.
an & Bertolf

b, Irving (2)
it’s Sons Co., Stephen
it & Co., W. W.
nf’B.k A.

ark Nursery (2
gden, C. E v
, A. F.
, A. N.
Co., The Frank S.
on, C. O.
RO E.
ih*Co., The H. C.
th Co., The Robert
gis & Co., J.
ce, W. E.

With the exception of Bulletin 142, and the Second Report of

the State Entomologist, the above-named publications are repro”
duced in this Report in slightly emended form.

ames.

INSPECTION OF NURSERIES.

INSPECTION OF N URSERIES.

Location.
Terryville
Collinsville
Yalesville
Greenfield Hill
Plainville
Pomfret Center
Bridgeport
Manchester
Cromwell
Norwalk
Stratford
Storrs
Berlin
New Haven
Greenwich
New Haven
Hartford
New Haven
Cromwell
New Canaan
So. Glastonbury
West Granby
New Canaan
Hartford

- So. Norwalk

Hartford
North Haven
New Britain
Cromwell
New Haven
Hartford
Norwich
New Haven
New Haven
Hartford
Hartford

Inspection
Finished.
Nov. 4
Sept. 21
OctV (23
Nov. 12
Dot r 23
Oet: 29
Dec. 31
Ot tv 2
Get: 13
Oct. 14
Sept. 26
Oct'¥V 1oz
Oct: w30
et v a
Oct. 8
Sept. 18
Sept. 21
Sept. 25
Ogct, 1,13
aet)! s
QOct.: 20
Dec. 22
Qetsiliig
Oct. 28
Nov. 25
Nov. 3
Sept. 15
Oct./-23
Oct. e
Dec. 30
Deciti iz
Oct. 26
April 8
@ct. =31
(81 A L
et 3
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e nurseries of the state were inspected by the State Ento-
G0 bgist and his assistant, Mr. Walden. The work was com-
onced about the middle of September and nearly finished by
. ember 1st, six weeks being required to do this work, in addi-
. to the other necessary work of the entomologist’s office.

he number and date of each certificate granted, as well as the
s of the nursery firms receiving them, are given below :

. List oF Nursery FirmMs RECEIVING CERTIFICATES IN I903.

Certificate
Number.

132
107
126
134
125
128
139
112
118
119
110
123

L)
116
120
106
108
109
117
114
121
137
115
127
135
131
105
124
111
138
136
133
103
130
122
113

- Will be noticed that the nurserymen’s list contains thirty-
Last year there were thirty-one names upon the
~ Two of these firms have gone out of business and seven
T names have been added. Three of these nurseries were
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inspected last year, but their owners did not get them cleaneq

up in time to receive certificates during the year of 1goz.
t

hence the names did not appear on the list,

Of these thirty-six nurseries, three were inspected twice ang
given certificates, thirty-nine certificates being issued during
the year. At least four of the other nurseries were inspecteq
twice, making in all forty-three nursery inspections for the
year. o
The form of the regular certificate granted to nurserymen
is the same as was used in 1902, a facsimile of which is here
reproduced.

N ol el Inspection completed ... ... . 190.

=——=THE =——
Connecticut Agricultural Experiment Station.

OFFICE .OF STATE ENTOMOLOGIST,
NEW HAVEN, CONN.

. Certificate of Inspection.
THIS IS TO CERTIFY that the stock at the nursery and premises of

L e 4 of e SN (L o /Conng

has been carefully examined in compliance with the provisions of Chapter 122
of the Acts of the General Assembly, January Session of 1901, and that it is
apparently free from dangerously injurious insects and diseases.

This certificate is invalid after ... ool 190

State Entomologist.
% y AAAAMARAMARAARRMRINS

In addition to the regular inspection of nurseries as prescribed
by the laws of the state, the entomologist is occasionally called
upon to inspect stock intended for shipment by some persont
who is not in the nursery business. For instance, one person
wished to send choice plants from his garden to a friend out-
side of Connecticut: a man who acted merely as a distributing
agent for a New York nursery, wished to return surplus stock
to the nursery. In each case the transportation company
refused to carry the goods unless accompanied by certificates
of inspection. Two certificates, which I have called emergenc¥

.
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cates, were issued during the season to accommodate occa-
1 shippers of nursery stock.

“he emergency certificate just mentioned was made to apply
ly to the stock in the bale, package or box to which it was
eved. In other respects it was similar in form to, though
sinct from, the regular nurserymen’s certificate.

copy of the following notice was given with each regular

tificate .—

NotickE 70 NURSERYMEN AND SHIPPERS,

Regarding the Use of the Certificate.

e original nursery certificate issued by the State Entomolo-
der Section 4389 of the General Statutes is to be kept in
ossession, and is not to be attached to any package of
y stock. It applies to the whole nursery which has been
cted and to such purchased stock as has been received from
nurseries under the certificate of a state or government
Any stock received from outside the state unaccom-
by such a certificate is not allowed to be sent out until it
s been duly inspected. :
exact transcript of the certificate may be printed on labels
s for shipping and attached to each package sent out of the
, especially in such states as require it. An additional state-
t, made by the owner, that the stock has been fumigated will
equired in many states. The law does not require that the
tion certificate be attached to every package shipped to
its within the State of Connecticut, but it should accompany
box or package when convenient as it serves to call atten-
the provision of the law.
number, date, and in fact each word of the certificate must
ted on the shipping tags. Any omission will be looked
as an abuse of the certificate and may lead to its being
2d by the State Entomologist.
ergency certificates, to be used by persons wishing to ship
W trees or shrubs and who are not engaged in a regular
"y business, will be issued after an inspection has been
€ upon request. Such certificates apply only to the contents
 packages upon which they are placed.
the date of expiration, which is a part of each certificate,
3 ent becomes invalid and should not be attached to any

W. E. BriTTON,
State Entomologist.
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ConpITION OF NURSERIES IN IQO3.

On the whole the nurseries were in about the same condition

in 1903 as in 19oz. In ten nurseries the San José scale wag
not found, while twenty-six were found to be infested—some
only slightly, others seriously. A few nurserymen informeq
the writer that they knew that the scale was present on thejy
grounds, but that they had been-too busy to give the matter
any attention. How anyonercan ignore this insect and allow
it to multiply unchecked, especially where the stock must he
inspected by state authorities, and where it may mean a losg
of several hundreds of dollars in the destruction of stock, is
quite incomprehensible. Several Connecticut nurserymen have
been careless in this respect and considerable stock had to he
destroyed on account of the owner’s neglect. It is a case of
“live and learn,” though it would be far cheaper to follow
advice than to gain the knowledge by any such experience.
Most of the nurserymen of the state are extremely anxious
.to have their stock as clean as possible, and go to considerable
expense to keep it so.

Of the infested nurseries, seven were found in worse con-
dition, and ten in better shape than last year, in regard to the
degree of infestation.

Wherever infested stock has been found in nurseries it has
been destroyed, and in case of the larger nurseries, the remain-
ing stock of fruit trees and deciduous trees and shrubs that
are subject to attack by the scale have been fumigated with
hydrocyanic acid gas.

Nurseries have somewhat increased in acreage during the year
and probably now have a total area of about 500 acres.

There is a decided tendency among the smaller nurserymen to
keep on hand a larger stock of those trees and shrubs not
attacked by the scale and to buy each year from the large nurs-
eries, as needed, their fruit trees and other stock that is
especially liable to infestation.

It seems to the writer that the use of varieties of plants
which the scale does not attack should be encouraged as much
as possible in landscape and ornamental planting. Landscap€
gardeners and nurserymen have an excellent opportunity tO
point out the desirable and undesirable features of plants in this
respect.
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FUMIGATION OF NURSERY STOCK. 3
e desirability of fumigation laws has been discussed in
arly all the states of the Union and in many cases such laws
. been enacted. Fumigation is not an infallible remedial
atment for the San José scale, as in several cases insects have
e through it alive, but if properly conducted it is the surest
od that we can at present recommend for destroying the
Jle and saving the trees. The expense is not great in the
'gr nurseries where a proper outfit is installed for the pur-
. Eight of the larger nurseries are now provided with
lar fumigating houses and several more are now being
.. The entomologist and his assistants try to encourage
much as possible and give advice and information regard-
the proper method of construction and operation.
is not improbable that a compulsory fumigation law may
be passed in Connecticut. It should be considered care-
. however, and not prepared in haste. Many such laws
vide for the fumigation of all nursery stock without explain-
what is meant by the term “nursery stock.” In the writer’s
ion it is quite unnecessary to fumigate herbaceous plants
onifers. All fruit stock, and such other deciduous trees
shrubs as are attacked by the scale, should be fumigated.
. law should either distinctly specify what kinds are to be
ted or it should be left to the discretion of the officer in
e of the work. :
rists who ship living plants and especially such shrubby
as azaleas, roses, etc., occasionally complain that their
ents have been refused by transportation companies or
up” by inspection officers because not accompanied by a
cate. Now most of the laws concerning the subject
ssly exclude greenhouse plants from the need of fumiga-
and if florists would attach a tag or label reading, “Green-
plants” to every package shipped, this trouble would prob-
¥ be avoided.

ExaminatioNs oF OrRcHARDS, GARDENS, Erc.

Lwenty-five orchards, gardens, greenhouses, etc., have been
ined during the year to see if insect pests were present.

st of these examinations were made at the request of the
T, a few at the request of interested parties. The ento-
gist has also made several examinations on his own account.
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SCALE-INFESTED LOCALITIES.

Fifty-six infested localities have been discovered during the

year, making in all two hundred and twenty-one, includin
nurseries. The San José scale is now known to exist in e
county in Connecticut, and it will probably be only a short
when there will be no region that is not infested.

very
time

MosQuITO, INVESTIGATIONS.

“On account of a pressure of other work, very little time
could be devoted to mosquito investigations. Nevertheless, Some
collecting and breeding was done, and a portion of the region
about New Haven was explored for the natural breeding places
of mosquitoes. We have already taken thirteen species in the
state. This important work will be continued and a careful
survey made of the principal breeding places. The State Ento-
mologist will be glad to hear from any localities where an organ-
ized effort is being made to prevent the breeding of mosquitoes,
and will, if possible, institute an investigation of the local con-
ditions and give advice as to the best method of treatment.

Stupy oF ToBAcco INSECTS.

It was planned to make a somewhat extensive study of the
insects attacking the tobacco plant in Connecticut during the
season and many visits were made to the fields during the sum-
mer. Very few insects were collected, however, and tobacco
growers assert that the crop of 1903 has been unusually free
from insect attack. It will be necessary, therefore, to continue
the observations for one or more seasons before we can hope to
publish anything about Connecticut tobacco insects.

GENERAL INSECT REVIEW.

Meteorological conditions—The weather conditions of 1903
were somewhat unusual and it is customary to ascribe the extra-
ordinary prevalence or absence of insects to the effect of the
weather either upon the noxious species or upon their parasites.
During the early part of December, 1903, the temperature was
high and the ground bare and not frozen. About the eighth, there
was a light fall of snow with a sudden drop in the temperature-
The minimum temperature of the winter was recorded on the
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ing of the ninth when the mercury went far below zero,
ing of course in different localities. The effect was very
trous to many fruit trees in which the sap had been moving
a few days before. Blossom buds were killed generally
the Connecticut peach orchards, and in some nurseries peach
even apple trees were greatly injured, as shown by a curious
oloration of the wood and failure to make a satisfactory
wth afterwards. Though there were other spells of cold
ther during the winter, to this December freeze can be
tributed most of, the injury to trees.
here was considerable speculation regarding the effect of
sudden freeze upon insect life and especially upon the San
2 scale. In making a careful examination of thousands of
insects, in connection with our spraying experiments to
them, from one hundred and twenty trees in four different
lities of the state, the average mortality of San José scale-
cts was found to be 27.6 per cent. Our record of the pre-
year from three localities shows a mortality of 35.6 per
from thirty-seven trees, while in 1901, from twenty-two
in three localities, we obtained a mortality record of 14 per
it. The normal effect of the winter kills probably not far
n 25 per cent. of the scales. The winter of 1902-1903 was
en an abnormally disastrous one so far as killing the San
: scale is concerned. Further proof is found in the rapidity
which this insect multiplied during the summer.
e chief characteristic of the summer of 1903 was the severe
ht during the latter part of April and extending through
onth of May, at a time when all kinds of vegetation should
ing the most rapid growth. While there was no lack of
re during the remaining months of the summer, the sea-
characterized by its coolness, there being few hot days.
ndance of Plant-lice.—The dry weather of spring seemed
favorable to the rapid multiplication of many kinds of
lice, which were generally very abundant. The apple-leaf
, which is described in another part of this Report, proved
ious pest. Cherry, plum and currant lice were present
1e1r respective host-plants, and shade-trees in many places
* fairly dripping with the sweet “honey dew” exuded by
t-lice that were sucking sap from their leaves. Even
ds of the garden and roadside, as well as the ornamental
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ffered so little injury as during the past season. Not
this true of Connecticut, but in southern New Hamp-
ere the writer stayed during August, the reports were

and useful cultivated plants, were the subjects of similar attack
Later in summer, when rains were frequent, a fungus 0' 1
“sooty mold” grew in the “honey dew,” giving a black’an; ,
scorched appearance to trees and plants. .- b

The green pea louse (Nectarophora pisi Kalt.) was less.
abundant than during the previous season. It has been on the
decrease since 1900, and while late peas may be injured iy
some cases, in others it has'not been found necessary to apply
any-remedial treatment. The pear psylla (Psylla pyricola) wag
a scourge to most of the pear trees of this vicinity, and a5
specimens were received from different parts of the state it
was probably not less severe elsewhere. A separate account of
this insect is given on another page of this Report.

Scale-Insects.—Reports from fruit growers in various parts
of the state show that the San José scale-insect has multiplied
very rapidly in infested orchards. The same may perhaps be
said of some other kinds of scale-insects. The apricot scale
(Eulecanium armeniacum Craw.) is becoming quite common in
Connecticut, and has been found on grape, rose, chestnut; and
white ash trees in the woodlands of Windsor were quite badly
infested. This species has also been received from West Corn-
wall on white ash. It is known to attack all kinds of fruit trees.

Tent-caterpillar and Fall Web-worm.—These insects were
perhaps less abundant than in 1902, yet they did much injury
to fruit and shade trees. The eggs of the tent-caterpillar
hatched very early and in some localities the nests were much
in evidence. Mr. J. M. Whittlesey of Morris writes that in
his vicinity nests were more abundant than he has ever seen
them before, but that nearly all of the caterpillars died before
reaching maturity.

The cause of their death was not learned but was doubtless
one of the parasites or natural enemies of the tent-caterpillar—
possibly the bacterial disease.

During August and September the nests of the fall web-worm
were a part of nearly every landscape view though less abun-
dant than in 1901 and 1902.

Scarcity of Potato Beetles—The Colorado potato beetle was
less abundant than for many years, and in some potato fields
poisoning was unnecessary. The writer cannot remember 2
year, since the beetle came into New England, when potato fields

Leaf-Beetle also less abundant.—Much less damage was
the elm trees of New Haven and near-by cities and
than for several years.
ory Bark-Borer—This destructive insect seems also to
e wane in New Haven. Some trees had to be removed
-~ the attacks of last year, but evidently much less damage
done to new trees than for two years. (See Reports for
. 267, and for 1902, p. 169.)
tobacco crop throughout the state was almost free from
attack, the tobacco worm being very scarce. 3
difficult to account for the decreased activity of the
just mentioned. Possibly the winter, possibly preda-
d parasitic enemies may be responsible for it. It is well
however, that most native species of insects fluctuate
rably in abundance, and when numerous for one or more
, a period of decrease follows.
Insects—Mention was made in my last Report
for 1902, page 174) of the presence in Connecticut of
elve-spotted asparagus beetle (Crioceris I12-punctata
Several more specimens were this year taken at New
and we may from now on regard this as one of the
s species of the state.
onion thrips (Thrips tabaci Linde.) destroyed a three
1d of onions near New Haven in July. The writer saw
d on July 24th and advised treatment, but the injury had
en done and the owner decided to plow the field and put
e other crop. A short account of this insect is given on
page of this Report.
y Beetles were abundant all through the season, and the
lice upon which they prey certainly gave them food -in
nce.
New Beneficial Insects—On February 1, 1902, a curi-
ject was received from a nursery in Westville, near New
, found upon Ilex crenata, which had been imported from
the previous spring. This proved to be the egg-case of
hopterous insect of Asia, Paratenodera sinensis Saus.
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~ IDENTIFICATION OF INSECTS.
od deal of time is required for naming the insect speci-
sent by correspondents. If the specimen is a common
; very little trouble or time is necessary to identify it.
. not infrequently a half-day or one or more entire days are
in determining a single specimen, and then it is sometimes
to send it to a specialist in the particular group or
to which it belongs in order to make sure of its identity.
theless, the work is of such importance that it cannot be
or neglected, for it is a guide to the prevalence of
during the season and it is of direct service to the
s and plant growers of the state.
ring the calendar year, 185 samples of insects and other
of animal life have been received for identification.
- the identification of species unknown to the writer he is
ebted to the following entomologists who have kindly exam-
material from the collection:—Dr. L. O. Howard, Wash-
D. C.; Mr. Geo. B. King, Lawrence, Mass.; Mr. E. P.
zee, Buffalo, N. Y.; Mr. C. W. Johnson, Boston, Mass.,
Ar. Henry L. Viereck.
wing is a list of such specimens so far as they can be
ned :—

Paratenodera belongs to the Mantide, and feeds upon other
insects, especially plant lice, grasshoppers and caterpillars, Dur.
ing the summer of 1903 another of these egg-cases was founqd inl
the same nursery, indicating that the insect had already partially
established itself in Connecticut. As the same insect has bECOmz '
thoroughly established in a similar way near Philadelphia, it is
quite probable that the egg-masses were imported directly from
Japan with the shrubs. A-+number of these egg-cases have
just.been procured from Philadelphia, through the kindness of
a friend, and these will be placed out of doors at the proper
time and the results watched with interest.

Another insect that is likely to prove beneficial is the European
Praying Mantis, Mantis religiosa Linn., which was accidentally
introduced into the state of New York.a few years ago. Anp
account of this insect was given by Professor M. V. Slinger-
land in Bulletin 185, of the Cornell Experiment Station. The
European Praying Mantis feeds upon living insects, including
grasshoppers, flies, etc. Several egg-masses have been pro-
cured from Central New York and these will also be placed
outside where we can watch them. Both Mantis religiosa and
Paratenodera sinensis have a striking appearance and if they
become established in Connecticut we will have more to say
about them later.

Chinese Lady-Beetle—Though application for some of these
beetles was made over two years ago, we have not yet been
able to obtain any specimens for Connecticut. Beetles have been
furnished; however, to some of the other states, and it is hoped
that they may increase sufficiently, so that a few may be spared
for Connecticut during the coming season.

Periodical Cicada not observed.—A brood of the periodical
cicada or seventeen-year locust was expected to appear in Con-
necticut during 1903, but though we were on the lookout, were
not able to find specimens or any indications that the brood
appeared. Several correspondents were notified to be on the
watch and to report as soon as the species was observed. SO
far as this office is concerned, we have no records of this brood,
though it is reported from Rhode Island.

The more important injurious insects of the season men-
tioned in the foregoing pages are treated more fully elsewher€
in the following pages of this Report.
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SENDING INSECTS BY MAIL.

Recently, the statement has been made in the public presg
that, on account of the great liability of distributing dangeroys
pests, all insects would be excluded from‘the mails. This state-
ment was made once, at least, in connection with an account
of the cotton boll worm, which is causing such losses to the cot-
ton growing industry of the southern states.

The following article by Dr: L. O. Howard of Washington,
D. C5 was published in Entomological News for January, 1904,
and is self-explanatory. It is here reproduced by permission of
the editor, Dr. Henry Skinner.

“While there has been a very general exchange of’cabinet
specimens of insects by means of the United States mails, and
while people have sent to the state entomologists and to the
government entomologists living specimens with supplies of
food, Section 494 of the Postal Laws and Regulations (page
226) specifically excludes insects from the mails. The enforce-
ment of this regulation by a southern postmaster recently caused
Mr. Wilmon Newell, State Entomologist of Georgia, to urge
me to inform him accurately as to the attitude of the Post Office
Department on this subject. I therefore prepared for the sig-
nature of the Honorable, the Secretary of Agriculture, a letter
addressed to the Postmaster General asking for a modification

of this section on the ground that its enforcement would hamper

the work of the Department of Agriculture and would cause
serious inconvenience to entomologists all through the country.
The Postmaster General replied promptly and wisely, and cour-
teously agreed to the suggestion of Secretary Wilson and urged
that a representative of the Department of Agriculture be
appointed to discuss any proposed amendment with the Superin-
tendent of the Railway Mail Service. I was designated to act
for the Secretary of Agriculture, and after consultation with
Mr. Alexander Grant, Assistant General Superintendent of the
Railway Mail Service, the following order was prepared and
was issued by the Postmaster General:

OFFICE OF THE POSTMASTER GENERAL,
Washington, D. C., Feb. 16, 1903
Order No. 1260a.
Modify the Postal Laws and Regulations, edition of 1902, as follows*
Section 494, paragraph I, line 3: Omit the word “insects.”

SENDING INSECTS BY MAIL. 225

on 406: Omit paragraph 7 and insert in lieu thereof the follow-

Queen bees and their attendant bees, the “Australian lady bird,”
s (live or dried), and dried reptiles may be sent in the mails when-
up as to render it practically impossible that the package shall be
e in transit, the persons of those handling the mails injured, or the
bags or their contents soiled. (See paragraph I of this Section.)
He C:PAYNE;
Postmasier General.

owing that this order will be of wide interest to entomo-
. I trust that this communication will be published in
ological News.”

is ruling of the postal authorities makes it possible to send
s by mail when properly packed, and I take this opportu-
to say a word to correspondents on this point. Specimens
d never be placed, loose, in an envelope. Even if they do
scape, or soil the contents of the mail bag, they are usually
ed beyond all recognition when received. Insects should
closed in a strong pasteboard, tin, or wooden box so that
cannot be crushed. Where possible, it is well to include a
of the food plant, but it is never necessary to punch holes
e box to admit air. Insects can usually obtain plenty of air,
‘in a closed box.

“_;TWO COMMON SCALE-INSECTS OF THE
B ORCHARD.*

he Scurfy Bark-Louse Chionaspis furfurus Fitch.
Lhe Oyster-Shell Bark-Louse Mytilaspis pomorum Bouché.

ng before Connecticut orchards were attacked by the San
r pernicious scale-insect, the scurfy bark-louse and the
er-shell bark-louse were present as parasites upon the trees
caused considerable damage each year. These orchard
s still injure trees, though their work has been some-
vershadowed by the damage of the San José scale dur-
e last few years. The two kinds of scale-insects

his paper was published as Bulletin 143 in May, 1903, in an edition of
copies. It is here reproduced with slight changes.
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terms “scale” and ‘bark-louse” are both applied to
s of this group (Coccide) and may be considered as
ymous with the compound word “scale-insect.”

described in this publication are frequently received at th R
Station and the correspondent usually asks if it is the San ]032
scale. This bulletin has been prepared for the purpose of dis
tributing information about these two common species ang th; '

remedies for them, as well as to point out wherein they differ THE ScURFY BARK-LOUSE.

e scurfy bark-louse is a native of North America, and
formerly called “Harris’ Bark-Louse.” It is now found
ghout the United States, and, according to Howard, is
succeeded by the oyster-shell bark-louse.*

The female scale is about 3 mm. (34 inch) in length,
dly pear-shaped, with the cast larval skin at the smaller

28 —Scurfy bark-louse: a. c. females: b. d. males. a. b. natural
c. d. much enlarged. (After Howard, Division of Entomology,
Department of Agriculture, Year-book for 1894.)

i

- which usually points upward. The color is light grey or
te. The male scale is much smaller than the female, pure
F16. 27.—San José scale on peach twig: a. mature female: b. young ;’ with three parallel ridges along the back, and parallel
females: c. immature males. About twice natural size. 8. Males and females usually occur on separate twigs.
sexes are shown in figure 28.
ere is only one generation each year in Connecticut. The
hatch during the latter part' of May. Our records show
on May 19th, 1902, material was brought to the Station
North Guilford, and that some of the eggs had hatched.

in appearance from the San José scale. The San José scale-
. insect has three or four broods each year, is circular in outline,
and is shown in figure 27. The oyster-shell and scurfy bark-
lice are much larger, elongated or pear-shaped, and single
brooded. See figures 28 and 30.

The life histories of the species forming the subject of this
bulletin, are so nearly alike that the same remedial treatment
answers for both.

l;ﬂil’-book, 1894, U. S. Department of Agriculture, p. 259, Washing-
G,
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The writer has made observations on this point for several]

years and usually the eggs hatch here between May 2oth ang
June 1st. 4

The newly-hatched insect (see ﬁgu'ré 29, ¢) crawls about for g
short time, then becomes fixed, forms a shell and sucks the sap

S

SN

%
e\

SN

b. foot:

adult male above:
antenna: c. larva: d. antenna of larva: e.leg of larva: f. pupa: g. adult

F1c. 29.—Scurfy bark-louse: h. tip of

female with armor removed. All greatly enlarged. (After Howard,
I%igvdfis)ion of Entomology, U. S. Department of Agriculture, Year-book for
from the tree. The female becomes mature during Septem-
ber, and later dies and shrivels up, leaving the old shell filled
with oval, purple eggs. Usually between thirty and fifty eggs
are produced by each female. In Connecticut the writer found
the eggs as early as October 1st in 1900, while they had not
been formed on October gth, 19o1. Usually they are formed
during the first week in October. Howard states that in the
vicinity of Washington the eggs are formed October 15th
and hatch uniformly about the middle of May.* There is
probably more than one brood in the Southern States.

*® Loe. cit.

OYSTER-SHELL BARK-LOUSE. 229
e chief injury caused by this species occurs to young pear
“apple trees either in nursery rows or in newl.y—set .orchards.
times the bark of the trunk and branches is entirely cov-
by the grey shells, thus giving the tree tlTe appearance of
g been whitewashed. Such trees make little growtt.l and
requently killed outright. Seldom do we find th? insect
ant on large trees. Currant bushes are often infested
mountain ash and hawthorn are frequently attacked by the
: fy bark-louse. The appearance of an infested currant
. is shown on Plate I.

Tue OYSTER-SHELL BARK-LOUSE.

is insect is well known and occurs all over the world.
pe is thought to be its original home, but it has been
to be present in the United States for over .one hundred

0.—Oyster-shell bark-louse: a. female scale from below showilig

g. dors};l view of same: d. male scale—all enlarge.d_: c. females;
ales—natural size on twigs. (After Howard, Division of Ento-
y, U. S. Department of Agriculture, Year-book for 1804.)
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years. It is more common at the North, where it is singl&
brooded, than in the South, where two generations occur each ]

year. ;

The armor of the female (shown in figure 30) is about
(% inch) long, narrow and usually somewhat cufved, and ne
the same color as the bark upon which it is found. The

F1e. 31.—Oyster-shell bark-louse: a. adult male: b. foot: c. larva;
d. antenna of larva: e. adult female with armor removed. All greatly
enlarged. .(After Howard, Division of Entomology, U. S. Department
of Agriculture, Year-book for 1804.)

larval skin may be seen at the pointed end. Generally it is darker
in color than the scurfy bark-louse, as well as narrower. The
armor of the male is much smaller and less curved than that
of the female. The male scales are seldom seen upon fruit
trees. The adult male (shown in figure 31) is provided with
a pair of wings, legs, antennz and eyes, and resembles the male
of the scurfy bark-louse.

The oyster-shell bark-louse, like the scurfy bark-louse,
passes the winter in the egg stage and the small, oval, white
or pale yellow eggs hatch about the first of June or a few days
later than the eggs of the scurfy bark-louse. The young were

3 mm, 1
arly 1
cast

OYSTER-SHELL BARK-LOUSE. 231

ng on twigs received at the Station June gth, 1go2. As
as one hundred eggs are sometimes laid by a single

5 observations have been made by the writer regarding the
- when the eggs are laid in the fall, but eggs were formed in
ons collected in December. According to Smith the
re. formed late in August and during September.*

he oyster-shell bark-louse is found on nearly every old
tree in Connecticut, and may occur on the small twigs
the large branches and trunk in the crevices of the
bark. It weakens trees unquestionably, but the writer
ver seen fruit trees killed by the oyster-shell bark-louse
ecticut. Many seedlings and sprouts of native trees
telds and woods are killed each year by it. Ash, poplar,
w, birch, butternut, black-walnut and maple are the trees
ommonly injured, and are frequently infested to such
ent that no portion of the bark can be seen.

urseries and ornamental plantations lilac, Kilmarnock
and some species of Eleagnus are often seriously
d.

appearance of twigs and branches infested by the
shell bark-louse is shown on Plate II.

REMEDIES.

eggs of both the scurfy and the oyster-shell bark-lice
to kill, so that winter applications are not effective in
ing the species. Some writers advise a winter application
hitewash to destroy them: this frequently causes the shells
Ul from the bark and the eggs are scattered, and perhaps to
‘an extent that the young are not able to reach the tree.
b any eggs remain on the tree and are not injured by the
ash. Frequently these eggs withstand applications of
e and crude oil. The most vulnerable point in the life
of both species is just after the eggs hatch, while the
are crawling and before they have become protected by
formation of their shells or armor. In Connecticut this
occurs during the first half of June, and the newly-
d insects may be destroyed readily by spraying with any

A
G

L. 140, New Jersey Exp. Station, p. 5.
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of the common contact insecticides. Common soap and Water

(1 Ib. dissolved in 8 gallons) is as convenient as any applica-

tion and is cheap and effective. Any laundry soap will answer ‘
It should be cut in thin slices, dissolved in boiling water n d ‘

diluted to make the proper proportions. Whale-oil $0ap in the
same proportions can also be used. Kerosene emulsion is
recommended, and a mechanical mixture of kerosene and
water, containing from 10 to 15 per cent. of kerosene, applied
with a “Kerowater” pump, is also a cheap and satisfactory
remedy.

SUMMARY.

1. The scurfy bark-louse and oyster-shell bark-louse have commonly
injured fruit trees for many years in Connecticut by sucking out the
sap and are often mistaken for the San José scale-insect, which, on
account of a different life-history, must receive different treatment.

2. The scurfy bark-louse is a native of North America and is well -

distributed over the United States. The female is light grey and pear-
shaped, while the male is much smaller, white with parallel sides.
There is one brood each year at the North. It winters in the egg
stage and the eggs hatch during the latter part of May. Eggs for the
next brood are laid the first week in October. Small apple and pear
trees and currant bushes are the most seriously infested and are some-
times killed.

3. The oyster-shell bark-louse is found all over the world, and was
probably introduced into this country from Europe more than a hundred
years ago. It is darker in color and narrower than the scurfy bark-
louse ; the life history is very similar, but the eggs are a few days later
in hatching, and are formed earlier in the fall. There is one brood each
year. It infests apple, but is common on ash, poplar, willow, butternut
and lilac, often killing them.

4. Spraying the trees during the first two weeks in June, or while the
young are crawling, with soap and water (1 lb. in 8 gals.) or with kero-
, sene emulsion will readily destroy the newly-hatched larvz.
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TING THE SAN JOSE SCALE-INSECT IN 1903.*
By W. E. BrirtoN AND B. H. WALDEN.

During the season of 1903, spraying experiments directed
inst this most destructive insect were conducted at Yales-
Southington, Westville and New Haven.

One of the most extensive spraying operations ever conducted
the state was carried out at the orchard of Barnes Brothers
‘Valesville. A short account of the work done in this orchard
‘190z was given in the Second Report of the State Entomol-
ist, page 120. During March and April of the present year,
: t 11,000 trees were sprayed by the owners, and a brief
2 nt has been published in the Report of the Connecticut
) ological Society for 1902, page 217.

rnes Brothers cordially codperated with the Station in
imenting with various mixtures, and especially in develop-
ractical methods of preparing and applying them, in order
e the work of greater value to the orchardists of the
Southington, the writers sprayed over 200 peach and 50
trees with various substances during the latter part of
h. Some of the mixtures Were not effective in killing the
s and 100 of the peach trees were again sprayed August
to prevent the further increase of the insects.

ious spraying mixtures were tested on about I50 pear
in Westville on April 1st.

te in the winter some fruit treessupon the Station grounds
found to be moderately infested, and several preparations
here applied to 35 trees of various kinds during March
d April.

e results of the experiments have been tabulated and these,
her with a somewhat detailed account of the conditions
t which they were made, as well as a few practical direc-
for doing the work, appear in the following pages.

SPRAYING DORMANT TREES.

ost of the experimental work consisted in spraying the
ant trees in late winter or early spring with various insec-

his was published as Bulletin 144, in October, in an edition of 12,000
S. It is here reproduced with appropriate emendations.
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ticides. The results of the spraying are measured by the pro.

portion of scale-insects which are killed by it. But since from
fifteen to thirty per cent. of the scales usually die each"winter
and sometimes even fifty per cent., it is necessary first to deter:
mine the percentage which are alive when the spraying is done,

In each case, therefore, before spraying, sample twigs were
cut from marked trees and the percentage of living scaleg
determined. Twigs from the same trees were taken some six
or eight weeks after treatment to determine the effect of the
insecticides. ~

This second count was made during June in all cases. At
this time the hibernating males had reached maturity and had
emerged, nothing but the shells remaining. These can readily
be distinguished from the females by their different shape, and
were not counted in determining the percentages. Though this
method of indicating results has its faults and should not be
the only kind of record kept, it furnishes, nevertheless, a means
of expressing the results in a mathematical statement, and when
combined with the method of frequently examining the trees, is
believed to afford a more accurate account than can come from
a personal estimate not based upon an actual enumeration.

In all of the work herein described, the trees were sprayed as
well as could be, but on account of winds it was almost impos-
sible some days to thoroughly coat the trees. After the first
application dried, the trees were again visited and all branches
not coated the first time were “touched up.”

Experiments at Yalesville.

The work here was done on a very extensive scale by the
owners. Throughout the orchards, infested trees could be
found here and there, but very few were badly infested and no
portion of the orchard was thoroughly or uniformly infested.
On most trees the insect could not be found. The owners,
wishing to check the pest before the trees were seriously injured
by it, sprayed nearly their entire orchards.

Under these conditions, it was impracticable to test many
different insecticides as the infested trees were widely scattered,
and it was difficult to find many infested trees from which to
cut twigs, especially after the trees had been pruned. It was
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4 excellent opportunity, however, to test practically the methods
£ making and applying insecticides on a large sca'le.

: description of Barnes Brothers’ steam cook.mg Plant for
: ng the lime, sulphur and salt mixture (California was.h)
published in the Second Report of the State Entomologist,
j02, page 120, and the boiler was figured on Plate III of the

. This outfit was used in the season of 1903, but the boiler
yas supplemented by the boiler of a Kinney “Safe” engine in
rder to increase its capacity. Three hand barrel pumps were
sed for spraying, each pump being fitted with a 25-foot half-
1ch hose, 8-foot gas-pipe extension and double Vermorel nozzle.
barrels were mounted upon stone-drags, fitted with heavy
den blocks hollowed out in such a manner as to prevent
barrel from slipping out of place. When spraying the trees
r the cooking plant, the barrels were filled directly from it,
ut the mixture was carted to distant portions of the orchard
1 storage barrels, from which it was drawn into the pump
arrels. The storage barrels and mounted pump are shown on
late IV, b.

bout half of the trees, which had been planted six and seven
s, were severely cut back before spraying. As the fruit-
uds had nearly all been winter-killed, the time was a- very
5od one for heading back the trees (see Plate III, a). It was
possible to spray the trees more thoroughly and cheaply
fter cutting them back. 1

- Nevertheless, the treatment of this orchard was expensive, as
hown by the figures kindly submitted by Mr. Barnes.

e e e i g Bl e B b TR S $472.80
Four horses, 75 cents each per day, 3odays._.._._.. 90.00
Materials—16,500 lbs. lime, 13,680 lbs. sulphur,

B0 salt B e e o 500.00
Fuel—(besides wood) 3 tonscoal ... ... ____ : 20.00
Sundry expenses for repairs, €tC. ... ocaceeoooo-- 25.00
Charge to cover deterioration in plant ... _._._.___ 50.00

4 1T s Mt e re 0 SR ST R e B 1 o $1,157.80
Number of trees sprayed, about.... . . .ccceo oo 11,000

10 cents

Biverage costiper tyee, aboutio ool LoDl oll o

."These figures include the spraying of many large bearing
pple trees which were growing in the peach orchard.
16
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The average cost per tree could have been lessened by using
two lines of hose on each pump, as one man can easily pump
for two lines of hose.

Most of the orchard was sprayed with a mixture containing
20 pounds lime, 14 pounds sulphur, 10 pounds salt and 40 gal-
lons water. The lime was slaked carefully, the sulphur and salt
added and the whole boiled slowly for about one and one-half
hours. ML

». A portion of the orchard was sprayed with this mixture in
November and December, 1902, but as an examination in March
showed that there were still many living insects, these trees
were again sprayed during the spring.

About thirty days, with the entire force at work, were
required to spray the 11,000 trees.

Results at Yalesuville. .

-The buds were well developed and were opening before the
spraying -could be finished. Some of these were injured.
Otherwise there was no injury to the trees.

The percentages of insects living on June 17th, given in
Tables I and II, probably do not represent accurately the number
that brought forth young this season, for some of these were
not healthy when examined and doubtless would not be able
to reproduce. An examination of the orchard on September
11th, nearly three months after the breeding season began,
showed that the results had been generally satisfactory, as it
was extremely difficult to find living scales on the sprayed
trees. None were found on the trees which were sprayed twice
(December and April).

Very little difference could be seen in the effects of mixtures
containing different quantities of sulphur.

A portion of the orchard was sprayed very late just before
the leaves appeared, and some trees were in blossom. The open
buds were destroyed, but the mixture remained for a longer
time on these trees, doubtless on account of being protected by
the foliage. Six months after spraying, the trunks and large’
branches were still white.

One small orchard owned by Barnes Brothers was not sprayed
at all, and Mr. Barnes states that this orchard produced peaches

EXPERIMENTS AT WESTVILLE. 239

were badly infested with the “scab” fungus. Fruit of
same variety from a near-by sprayed orchard was almost
ntirely free from “scab,” indicating strongly that the lime,
sulphur and salt mixture, as had been supposed, is of con-
siderable value as a fungicide.

b2l

Westville Experiments.

. The trees that were here treated were all pear, and set in
: ly a square block having fifteen rows with ten to eleven
s in each row. Nearly all of the trees were badly infested
id some had been killed by the scale and were removed, so
only 144 trees were actually sprayed in this experiment.
he scales had completely encrusted many trees and greatly
mpaired their vitality: otherwise the conditions were favorable
>r experimental spraying work. 7

he spraying was done on April 1st, a bright sunny day, with
breeze from the northwest. The orchard was divided into
ctions for treatment with the different insecticides. Begin-
on the west side, the first row of nine trees was sprayed
ith Derrick crude oil and water (25 per cent. oil) applied with
- “Success” kerosene bucket sprayer. The second, third,
surth and fifth rows were sprayed with whitewash, using 20
ounds of lime to 40 gallons of water. The sixth row was
yed with sulphide of potash and lime in water (5 pounds
hide of potash, 5 pounds of lime, 10 gallons of water).
seventh and eighth rows were sprayed with strong Bordeaux
re composed of 5 pounds of copper sulphate, 5 pounds of
and 20 gallons of water.

he ninth, tenth, eleventh and twelfth rows were sprayed
h the lime and sulphur mixture (no salt), containing 20
nds of lime, 14 pounds of sulphur and 40 gallons of water,
me and sulphur being boiled together in a concentrated
on for one hour.

e thirteenth, fourteenth and fifteenth rows were sprayed
 the regular lime, sulphur and salt mixture, made by boiling
er for one hour 20 pounds of lime, 14 pounds of sulphur,
ounds of salt and enough water added to make 40 gallons.
lime, sulphur and salt, and the lime and sulphur mixtures
boiled for about one hour in a large iron kettle devised
;“»OOking stock feed.
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DORMANT TREES SPRAYED APRIL I, IQO3.

TABLE V.—WESTVILLE EXPERIMENTS.

CONNECTICUT EXPERIMENT STATION REPORT, 1Q03.
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EXPERIMENTS AT WESTVILLE. 243

: h the exception of the oil, all the spraying was done with
lipse” barrel pump mounted on a two-wheeled cart and
with two lines of hose, bamboo extensions and double

rel nozzles.

Results at Westuville.

first row of trees sprayed with 25 per cent. crude oil
d with water apparently suffered no injury from the treat-
‘and no living insects could be found on the twigs examined.
er experiments, however, trees have been injured by oils,
| in other states, notably Ohio, orchards have been seriously
‘. ged by their use. The pumps for mixing oil and water
not reliable, and for these reasons the oils must be used
sly in Connecticut.

e whitewash alone was not a success, because it washed
quickly and did not kill the scales. If it could be made to
ain upon the trees as a coating until after the breeding season
s, it might be of considerable value as a mechanical barrier
he emergence of the young insects. A considerable number
nging from 8 to 46, with an average of 19, per cent.) of
‘emale scales were not killed by the whitewash.

ilar, though somewhat more satisfactory results, were
ed from the use of the strong Bordeaux mixture. This
ined on the trees for a much longer time than the white-
sh. But the cost of this mixture together with the results
ed do not warrant its use as a spray to kill the San José
le-insect.

The lime, sulphur and salt mixture made by boiling gave

airly satisfactory results, though more living insects were
ound than where the oil was applied. The trees remained
ite for quite a long time, and some of the mixture could still
€ seen on the under sides of the branches when the trees were
ined on September 14th.
- What has been said of the results attending the application
the lime, sulphur and salt mixture is also true of the sulphide
potash and lime, prepared without boiling. This was effec-
ve in killing the scales and did not wash off badly. It is
00 expensive for common orchard spraying, but is a conveni-
e when only small quantities of the mixture are required.
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The lime and sulphur (no salt) remained on the trees better

than any other preparation except the strong Bordeaux mix-

ture, but a larger percentage of insects survived than was the |

case where salt was used. ¥,

The results of the Westville experiments cannot be calleq
satisfactory. Owing to the badly infested condition of the trees,
more scales survived the treatment than in the other experi-
ments. It is evident that the lime, sulphur and salt mixture,
which forms a hard coating over the branches, does not have
the penetrating power of the oils, and thereforé is less effective
where the trees are covered with several layers of scale-insects,

In such cases it would seem best to give two treatments with
the lime, sulphur and salt where feasible—one in the fall soon

after the leaves drop and another in spring just before the
leaves appear.

Spraying at Southington.

Most of the trees sprayed were in a small peach orchard
containing 200 trees. Fifty good-sized apple trees near-by were
also treated. The peach trees were all infested by the scale-
insect, though most of them had not been greatly injured. It
was possible to find scales on nearly every tree. The orchard
was on level ground and the trees were not large, making it
an ideal place to conduct spraying experiments.

A man and pair of horses were hired for carting the water
and ‘the spraying mixture, and a Kinney “Safe” steam engine
was hired from the town to boil the lime, sulphur and salt mix-
ture. By attaching two lines of hose to the boiler, the mixture
was.-boiled in two barrels at once, each barrel containing enough
materials to make two barrels of mixture when diluted ready
for application. The capacity of the boiler was sufficient to do
twice the amount of work, as the steam had to be nearly shut
off in order to prevent a too violent agitation of the liquid. The
engine with boiler is shown mounted on a wagon on Plate IV, a.

The spraying pump and barrel were mounted upon a wagon
and two lines of hose used at the same time, as is shown on
Plate V, a. The mixtures used were: Whitewash—20 pounds
lime, 40 gallons water ; lime, sulphur and salt—z0 pounds lime,
14 pounds sulphur, 10 pounds salt, 40 gallons water; lime and
sulphur—20 pounds lime, 14 pounds sulphur, 40 gallons water ;

TaBLE VI.—EXPERIMENTS AT SOUTHINGTON. DORMANT TREES SPRAYED MARCH 26-28, 1903. :

Effect of
treatment
on trees.

EXPERIMENTS AT SOUTHINGTON.

No injury.

Perc
efficiency of
treatment

70

Out of 100 Scales on Twigs—

Alive after
treatment.

»

-22,

Killed by
treatment

55.5

Winter-
killed.

21.7

Materials applied.

20 1bs. lime.

Condition of trees
before treatment.

Thoroughly infested|Whitewash.
but not seriously

Number
of trees
treated.

100

Kind
of trees.

eriment
mber.

-

Average
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and lime and potassium sulphide—z0 pounds lime, 20 Poung
potassium sulphide, 40 gallons water. It was planned tq st
25 per cent. of crude oil on a few trees, but the PUmMp was pop
working properly on the days the sgraying was done, and this;
had to be abandoned. i

The trees were sprayed on March 26, 27 and 28, during fine
weather, though a shower stopped the work before the
trees were finished late in the afternoon of March 28.
The results are tabulated on pp. 245, 246 and 247.

apple

Results at Southington.

The results obtained from the whitewash are disappointing,

It did not remain long upon the trees and was not effective in

destroying the scales. The trees were sprayed with kerosene
emulsion in August (see page 252).

The lime, sulphur and salt, the lime and sulphur, and the

lime and potassium sulphide mixtures were destructive to the
scale and remained upon’ the trees for a long time. In fact, it
was quite noticeable on the under sides of the branches when
the orchard was visited on September oth, and living scale-
insects were very scarce on the trees in spite of the fact that
badly infested trees were not far distant.

New Haven Experiments.

It has been stated on page 233 that the fruit trees on the
Station grounds were found to be infested. The discovery was
made late in the season, but fot too late to spray the trees before
the leaves appeared. None of the fruit trees were badly infested
though nearly all were infested to a slight degree.

Most of these trees (27) were sprayed with the lime, sulphur
and salt mixture, 6 with whitewash and 2 with the Oregon
wash (lime, sulphur and copper sulphate mixture). The lime,
sulphur and salt mixture was boiled in barrels with steam from
the heating system. ’ '

The following table gives the chief data:—
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Results at New Haven.

Trees sprayed with the whitewash were so slightly infesteq
that it was difficult to find specimens upon the twigs. They
appeared very white when first sprayed, but the coating sooq
washed off and disappeared long before the lime, sulphur ang
salt. ¢

The mixture containing copper sulphate in place of salt (Ore-
gon wash) was dark-green or nearly black in color and could

.scarcely be seen on the bark. This also washed off early,
?hough in one case it was fairly effective in destroying the scales,

The lime, sulphur and salt, however, was the most satisfactory

of the three mixtures used at the Station.

TABLE X.—PERCENTAGE EFFICIENCY OF INSECTICIDES.

Percentage Efficiency of Insec-
ticides at

| Average
Materials. ‘ ‘f?;é:l‘i’_se
Yales- | West- | South- New ties,
ville. ville. ington. | Haven
\
Lime, Sulphur and Salt, Formula No. 1| g1 93 95 96 | 94.5
‘e 0 13 NO. 2 92 ol grl i =
Eime andsSalphur). 0 Ui Bl 10T 98 88 96 L 94
Lime, Sulphur and Copper Sulphate _..| __ e ¥ ot
Lime and Sulphide of Potash_..._______ -~ | ot 97 S 04
Strong Bordeaux Mixture _____________ 221l B i = 85 .
W hitewashiovloX L ASiTi i Ty B0 it et B 72 70 na 71
Twenty-five per cent, Crude Oil in water| . 100 i oy 5

Other Experiences.-

Several small trees including peach, cherry, pear, Japan plum,
and hawthorn in a New Haven city garden were sprayed with
the lime, sulphur and salt mixture on January 1gth.

The mixture was boiled in a kettle on the kitchen range and
applied thoroughly. Though the mixture seemed to become
well dried upon the trees, a heavy rain fell on the 21st and
it washed off badly. Two months after applying, no traces of
the spray could be seen on the trees, and a very large propor-
tion of the scales were not killed, as the trees were very badly
infested during the latter part of the summer.

In another yard six small trees, including quince, pear, apple
and peach, were sprayed on March 18th, with the lime, sulphur
and salt mixture.

.

EXPERIMENTS AT VARIOUS PLACES. 251

~ Though some of the trees were quite badly infested, the treat~
nent seems to have been successful, as very few living scales
uld be found when the trees were examined on Septem-
15th.
Considerable spraying with the lime, sulphur and salt mix-
e was done in the large orchards of the state. George F.
att & Son of Milford sprayed 8,000 peach trees last spring
before the buds started, at a cost of two cents per tree.
ile the results were generally satisfactory, many scales sur-
d and multiplied rapidly during the season on account of
nfavorable weather and high winds at spraying time. The
pwners intend to spray the orchard again as soon as the leaves
all this autumn.

Mr. J. H. Hale of South Glastonbury sprayed about 11,000
ees with the mixture, with satisfactory results.
D. Platt & Son of Milford sprayed about 800 six-year-old
ach trees at a cost of about six cents per tree. The results
jere successful.
Mr. N. H. Sherwood of Southport sprayed his entire orchard
2,200 peach trees with lime, sulphur and salt with satisfactory
ts.
ne grower of West Hartford sprayed a few trees, using
gallons of the mixture. The work was satisfactory, as
y all of the scales were killed. The treatment will be
ted next season. Another West Hartford peach grower
ed that 1,000 of his trees were sprayed with the mixture
g early spring with successful results in killing the scale.
trees were sprayed in Cromwell, and many other growers
each used the mixture on a smaller number of trees.
the orchard of the Highland Fruit Co. at Wallingford,
00 five-year-old peach trees were sprayed with 25 per cent.
e oil in the spring of 1903. The work was done thoroughly,
esults were satisfactory, and the cost was three cents per
on the average.
r. Linus H. Hall of Wallingford reports that 1,200 large
in his orchard have been sprayed for two seasons with
Per cent. crude oil. The average cost was three and one-
L cents per tree for each treatment, and the results were fairly
actory.
r. Z. P. Beach of Wallingford has

17

o

L)
O
)\

done more or less spray-
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ing with 25 per cent. crude oil each year for three years in hig
orchard of 4,500 peach trees, all of the trees being sprayeq iy
1902. The scale has been held in check and only a few treeg
injured by the oil.

SUMMER SPRAYING WITH KEROSENE EMULSION,

After it was found that the whitewash applied to the peach
trees at Southington had proved unsuccessful in destrOying
+the scale-insects, kerosene emulsion was applied on August 1oth,
to kill the young and prevent to some extent the very rapid
multiplication of the scales for the season.
As the pumps for making a mechanical emulsion were not
in working condition, it was necessary to prepare a soap emul-
sion. Two formulas were employed:

No. 1. % lb. common soap_...----.---
2ipallons Kerosetieso 2oL o000 %6.6 per cent. kerosene.
28 gallons water ............__

*Nig, 2,0 3¢ Ih leommion  soapi. L. duat S0l

6.gallons kerosene.. .. ..~

§15 per cent. kerosene.
34 gallons water

In each case the soap was dissolved in hot water, the oil
added, and the whole churned violently for a short time until a
white creamy mass formed, which was then diluted and applied.

Fourteen trees were sprayed with emulsion made from
formula No. 1, and eighty-six trees with formula No. 2. No
injury was done to the trees except possibly the dropping of a
few leaves, but this was scarcely perceptible.

The results of this summer treatment were unsatisfactory.
Though a large number of insects were killed, many came
through alive and when the trees were examined on September
oth the young were numerous on these trees. Formula No. I
killed about half the scales and formula No. 2 killed from two-
thirds to four-fifths of them. But enough escaped to keep the
trees badly infested.

MAKING THE LIME, SULPHUR AND SALT MIXTURE.

The materials needed for making the lime, sulphtir and salt
mixture are: good fresh stone lime (the best grade finishing
lime), sulphur flour, or the sublimed flowers of sulphur, and a
cheap grade of salt. The agricultural or hay salt is commonly
used.

sed in making the mixture. We found that small quantities,
fficient to spray one or two hundred trees, could be boiled
i ely over a fire in a set kettle, such as is used to heat water

or making large quantities, however, it is necessary to boil
t by steam from a boiler. Where a boiler is handy, it is an
asy matter to procure the necessary barrels for holding the
ixture and the hose to carry the steam from the boiler to
barrels. Often one can hire a small portable boiler for the
sion. Where spraying is done on an extensive scale, plants
wve been established for cooking the mixture in large quantities.
In whichever way the mixture is made, the process is similar
the same care should be taken in preparing it.

he formula used chiefly in our experimental work was 20
ds lime, 14 pounds sulphur and 10 pounds salt to 40 gallons
ater. This is simply two-thirds the amount of the 30-20-15-60
ormula, and is more convenient, as it just fills a barrel.

he lime should be thoroughly slaked. Much of the trouble
training and also the clogging of the pumps is caused by
improper slaking of the lime.

he sulphur and salt are then added and the whole boiled
an hour or an hour and a half. The mixture should be
well ‘stirred all the while it is boiling; while the sublimed
ers of sulphur is more soluble than the sulphur flour, it is
e to form in lumps, which must be crushed against the sides
- the kettle or barrel, and consequently it will be necessary to
it as long as it will the sulphur flour.

fter boiling, add water to make the right proportion.

he mixture should be strained through a strainer having
out twenty meshes to the inch.

If the mixture has been thoroughly prepared, very little sedi-
t will remain, and there will be no trouble from clogging
1€ nozzles. '

- The pumps should be thoroughly cleaned every night after
Praying. It has been recommended to run a little vinegar
Some weak acid through the pump to neutralize the effects
the alkaline solution.

1 receptacles should be iron or wood, the strainer iron or
tass, and under no consideration should copper be used.
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On May 12th, a piece of copper wire weighing 474 gramg
was boiled for one hour in the lime, sulphur and salt mixtyre
During this time the weight had been reduced to 3% grams b‘:
the corrosive action of the mixtyre. In standing three hour;
after boiling the weight was further decreased two-fifths of 5
gram. ¢

At the same time brass wire weighing 674 grams was boiled
for one hour in the same kind of mixture with no decrease in
weight.

The metals were allowed to stand in the mixture and were
examined about September 1st. The brass was slightly cor-
roded, but no trace of the metallic copper could be seen.

Laboratory tests were made with the different grades of sul-
phur, light sulphur flour, heavy sulphur flour, and flowers of
sulphur. The two grades of flour are simply ground brimstone,
the “light” being more finely ground than the “heavy.”
Flowers of sulphur is a sublimated product and the particles are
smaller and of different shape than in sulphur flour, and can
be readily distinguished under the microscope.

135 grams lime, go grams sulphur, and 68 grams salt were
the quantities used in the test.

A contained heavy sulphur flour.
B contained light sulphur flour.
C contained flowers of sulphur.

The lime was slaked in each case and one-half pint of hot
water added. C was the first to show discoloration due to
chemical action. Each boiled at 102° C. After boiling for half
an hour a half-pint of hot water was added to each. After
boiling one hour, a preliminary test for sulphur was made. A,
contained considerable, B, a very small quantity, and C, no
undissolved sulphur.

The flowers of sulphur costs a little more than the sulphur
flour, but is not so heavy. :

Flowers of sulphur weighs 175 pounds per barrel.*
Sulphur flour (light) “ 225  ** 5 oy
D ‘e (heav}y) ‘e 275 L0

e ‘e

* These weights were given us by a local wholesale drug firm, but w¢
have recently purchased flowers of sulphur put up in barrels of 150 pounds
each.

MAKING LIME, SULPHUR AND SALT MIXTURE. 255

. The sulphur can be made into a paste before adding, may

o slaked with the lime, or may be sifted upon the top of the

uid to avoid lumps.

Finishing lime is preferable as it is nearly pure lime, slakes
pletely, and contains less dirt than other grades. The lime

ed in the Southington experiments contained only 54.24 per

ent. of lime and 36.04 per cent. of magnesia.

Making the Lime and Sulphide of Potash Mixture.

~ Sulphide of potash is commonly known as “liver of sulphur”
nd is sold by all druggists. It comes in the form of light
owish brown lumps, and is put up in pound, five pound,
d ten pound packages. Larger packages can doubtless be
ned if desired. It is readily soluble in water and the right
uantity by weight should be dissolved in a barrel, pail or basin.
"e&k lime should be slaked in a separate receptacle and when
oth substances are in liquid form, put them together and
water to make the right proportions. In our experi-
ts, twenty pounds each of lime and sulphide of potash to
gallons of water were employed and the results were

out as satisfactory as where the boiled mixture was used.
The disadvantage of this mixture lies in the cost of the sul-
ide, making it too expensive for orchard spraying. It is
convenient, however, for a few small trees or shrubs
n the village garden, and may be prepared by taking one
d each of lime and sulphide of potash to a pail of water.

. Effect of the Lime and Sulphur Mixtures on the Skin.

The lime, sulphur and salt mixture is very irritating to the
n and causes smarting, and finally soreness if the spray is
allowed continually to come in contact with the hands and face.
Sloves should therefore be worn to protect the hands. For this
durpose rubber or oil-skin is preferable. The mixture quickly
ns leather. Cheap masks may be used to protect the face,
ough this is hardly necessary if the operator keeps on the
Windward side of the tree when spraying.

" Rubbing the face and hands with petrolatum before com-
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WEATHER NoTES.

One of tbe greatest drawbacks to using the lime, sy]
anq salt mixture in the east is the rainy weather ,earlphl'lr
spring common to this section. If the application i; foHoy 3
by a week or more of clear weather, the mixture is doubt\fed
more eff(_actlve than if rains occur soon after it is applied §

The mixture should at least have time to thoroughly dr .
the trees before it rains. qais
' Notes were kept regarding the weather following our spray.
ng experiments in March and April. 3

At Southington trees were sprayed on the 27th and 28th of

M.arch. About four o'clock on the afternoon of the 28th 3
brisk shower stopped the work. The 20th was clear. It rained

the afternoon of the 30th and hard all night, followed by showers
the 31st. g

‘The first of April being a pleasant day, we sprayed at West-
ville. The 2d was clear and windy. It rained nearly all day
the 3d, the 4th rain and snow. The sth and 6th pleasant
weather prevailed. The 7th and 8th were rainy, and in the

evening of the gth there was a heavy shower. From the roth .

to the 14th was pleasant. The 15th and 16th were stormy.
From April 17th to the 28th of May no rain fell, excepting
May 4th, when we had a light shower that scarcely laid the dust.
. For about three weeks following the spraying there was con-
siderable rain, which washed much of the mixture from the

trees, and doubtless affected somewhat the results of the experi-
ments.

SUMMARY.
L Durm.g the Spring of 1903, spraying experiments were conducted
in. Yale.swlle, Westville, Southington and New Haven, over 11,500
trees being 1.:rea.ted. The trees were chiefly peach, pear and apple.
2. The c:hlef mixtures used were: lime, sulphur and salt; lime and
sul.phur; hfne, sulphur and copper sulphate; lime and pota,ssium sul-
phide; whitewash; strong Bordeaux mixture ; twenty-ﬁve per cent.

crude oil in water, upon dormant trees, and kerosene soap emulsiont

upon trees in foliage.

3 Most of'the trees were sprayed with the lime, sulphur and salt
mlxtl?l'e (California wash): this and the lime and sulphur mixture, and
the lxmf. and potassium sulphide proved about equally effective in
destt.'oymg the scales and in sticking to the trees. Apparently the
salt is of no benefit either in making the mixture more destructive to

SUMMARY. 257

'scgles or in rendering it more adhesive to the trees. Whitewash
strong Bordeaux mixture as used in these experiments were unsat-
tory scale-destroyers. The former soon disappeared from the trees
le the latter remained about as long as the lime and sulphur mix-
s. The Oregon wash (lime, sulphur and copper sulphate) soon disap-
ed from the trees, though in one case it was quite destructive to the
e-insects. Twenty-five per cent. crude oil in water must be
ded as an excellent scale-destroyer. Though no injury resulted
" the trees in these experiments, many trees have been damaged here
4 in other states, and it is hardly a safe treatment for the average
ardist to use; but the oil mixtures have greater penetrating power
n any of the lime and sulphur mixtures, and therefore may be
cted to destroy a larger proportion of scale-insects on badly
ed trees.
Several Connecticut orchardists have sprayed their orchards (con-
g nearly 40,000 trees) with the lime and sulphur mixtures with
erally satisfactory results. Several thousand trees have also been
ayed with oil, with good results, though trees were injured in some
es.
The lime and sulphur mixtures remained upon the trees longest
n applied just before the leaves appeared, being protected by them.
ome cases it washed off and was not effective when applied in the
rer.
" In orchards where two applications were made (one in late fall and
1e other in early spring) it was difficult to find any living insects in
ne.
Kerosene emulsion as a summer spray was not particularly suc-
sssful in our experiments.
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POSTAL CARD BULLETIN ON THE SAN JOSE
SCALE-INSECT AND THE ELM
LEAF BEETLE.

The postal card bulletin is a convenient form in which to
senq out short statements of timely information. The fol-
lowing was issued in February in an edition of 1 1,000 copies :

POSTAL CARD BULLETIN.

This bulletin is not numbered or distributed with the
regular bulletin series.

CONNECTICUT AGRICULTURAL EXPERIMENT STATION,
New Havewn, ConN., February 2, 1903.

San Josr’:. Scare-Insect.  Now is the time to spray orchards
trees and shrubs to kill the San José Scale-insect. Destroy
all worthless trees, prune the others, cutting them bac1'<
severely if badly infested, and spray thoroughly with the lime
sulphur and salt mixture, which is prepared as follows: Slaké
30 pounds fresh stone lime, add 20 pounds flowers of sulphur
and 15 pounds common salt; cover with water and boil for
at least one hour over a fire or with steam from a boiler.
Then add water to make 60 gallons and spray while fresh
upon the dormant trees.
| 1 Twenty-five per cent. of crude oil mixed with water in 2

A .Kerowat‘er.” pump may be used for the same purpose, but is
The San José l1able to injure the trees, and should not be applied until just
Scale-Insect. before the buds start.

ELm Lear-Beerie. Adult beetles are now hibernating in
the towers of public buildings, belfries of churches, and attics
of dwellings—in fact, in any building where they can find
protection. These beetles are now in a dormant condition,
but will become active in March and April, flying to the
elms ‘as soon as the leaves appear, and beginning anew their
depredations. The beetle should not be confounded with the
two-spotted red lady-beetle that hibernates in similar places,
and which is a beneficial insect. By cleaning out all such
places and destroying the beetles during the next month much
can be accomplished toward preventing injury to the elm
trees next summer. {

Fi1G. 33.
The Elm
Leaf-Beetle.

W. E. BRITTON, State Entomologist.
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THE GREEN APPLE LEAF APHIS.
Aphis pomi De Geer.

. The apple leaf plant louse or aphis was remarkably abund-
in 1903. The long period of dry weather in spring was
sbtless favorable for the development of plant lice and they
eased with great rapidity. Throughout the state orchards
re considerably injured; the growth being checked by the
yusands of plant lice which sucked the sap from the tender
sots and leaves. In most cases this aphis attacks the under
e of the leaves, causing them to curl and
spear as shown on Plate VI, a. Not only were
ard trees attacked, but the apple stock gen-
y in the nurseries of Connecticut was below
usual size, on account of the injuries caused
this insect. Most nurserymen did not attempt
o kill the lice on their nursery trees, though
es Brothers of Yalesville used kerosene
qulsion rather extensively. The tops of the
s were bent over and dipped into the liquid.
e apple tree is attacked by several species
lant lice which have been greatly confused
various writers. Professor E. Dwight San-
on, now State Entomologist of Texas, but
erly Entomologist of the Delaware Experi-
t Station, has recently made a study of the

ct, and has described and named a number Fic.34. Eggs
new species.* The bibliographies given in :If)h“igsrze;ih:}? giﬁ
fessor Sanderson’s paper show that at least pearonthetwigs
‘species have very generally been known as S
is mali Fabr., and a third, 4. sorbi Kalt., has several times
included under the same name. Sanderson also shows that
ali Fabr. is a synonym of A. pomi De Geer. One of the best
unts of the apple plant louse (as Aphis mali) that has
ed in recent years is given by Professor J. B. Smith{ of
Jersey. Both Professor Smith and Professor Sanderson
followed the development of the insect through its different

th Report Delaware Agr. Exp. Station for 1901, page 127.
ull. 143, New Jersey Agr. Exp. Station, 1900.
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stages and generations. The present writer has not been able to
do this, but the figures and the descriptions of the mature formsg
here given have been taken from material gathered upon the
Station grounds in July. The notes on-the immature forms
and life history have been taken from the writings of Smith
and Sanderson. ¢

Fic. 35.

The green apple aphis 4. pomi.
enlarged. Antenna, still further enlarged, is shown at left.

Wingless viviparous female,

Appearance and Life History.

Though usually green, a bright yellow form of this species
occurs on the apple. The green apple-leaf aphis can usually
be distinguished from the other species found upon the apple by
its long and straight, black, tapering cornicles or honey tubes.
The species occurs in Europe, where it has been described by
Kaltenbach, and it is doubtless common throughout the United
States. .

This species passes the winter in the egg stage upon the
twigs of apple trees. The eggs are oval in shape, black, and
shiny, and have the appearance shown in Figure 34. They are
usually placed around the buds, in crotches, or crevices of the
bark.

These eggs hatch in April, but according to Sanderson, the
lice are not common on the buds and are seldom abundant until
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fter the foliage is well out in May. The lice are then found
the under surface and cause the leaves to curl badly, as
wn on Plate VI, a. The lice are found upon the apple tree
hiroughout the season, though the winged females of the sec-
d brood are said to migrate to other apple trees. Ten or more
senerations are produced each season, seven of which are
henogenetic females. In October a sexual generation is
veloped and the females lay eggs for the following season.
g-laying may be kept up until the middle of November, or

'1G. 36. The green apple aphis 4. pomi. Winged viviparous female,
ged. At the left may be seen the third joint of the antenna with
ory pits—very much enlarged.

the abdomen, and tapering. See Figure 35.
- The winged viviparous female is less than a tenth of an inch
n length and has a wing expanse of about one-fourth of an
ch. The body is somewhat darker in color than in the wing-
less form. The head and raised portions of the thorax are
ik brown or black. Cauda, cornicles, knees, tarsi and distal

hird of the tibiae are brown or nearly black. Honey tubes
ng and tapering. See Figure 36.
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Remedies.

Thorough and persistent spraying with soap and water ot ]
necessary to keep the apple leaf

with kerosene emulsion is
aphis in check. The few that escape death multiply so ra
that the branches are again soon covered.

Natural enemies were surely

Pidly

at werk, as the writer saw ap
abundance of lace-winged flies (Chrysopa) and several kinds
of lady-beetles feeding upon: the lice. Of the lady-beetles, the
twospotted lady beetle, Adalia bipunctata, seemed to be the
most'tommon. Larva of Syrphus flies were also abundant, anq
destroyed large numbers of the plant lice.

On May 6, a few tests were made of the effectiveness of soap
and water in killing this aphis. The following records were
taken from Mr. Walden’s note book. In all cases the infested
branches were dipped into the mixture.

I lb. soap in 8 gallons water. Examined May 8, and found
nearly all lice killed. The few living ones might have crawled
from below the dipped portion.

I Ib. soap in 6 gallons water. Only a few living insects on
May 8. Number somewhat smaller than in preceding.

I lb. soap in 4 gallons water. Nearly as many living insects
as where the weaker mixtures were used.

During the winter of 1902-3 the eggs were abundant on
apple twigs.

We expected to find them also the following winter after
their very great abundance and injury to the trees through the
season, but examination of apple trees in and near New Haven
shows, on the contrary, that the eggs are scarce. This indicates
that the species may be less abundant the coming season.

THE PEAR PSYLLA.
Psylla pyricola Forst.

The pear psylla, which has been so abundant the past season,
has been known for a long time in Connecticut, and it is inter-
esting to note that the insect first made its appearance in the
United States in this commonwealth. It is believed to have
been introduced from Europe upon young pear trees imported
by Dr. Ovid Plumb of Salisbury, in 1832 and during the five
years following, several hundred trees were killed by this insect.
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848 the insect was known to be present in Massachusetts
New York. In 1871 considerable injury was caused by
New York and Illinois, and again in 1879 it was destruc-
in New York State. It was not until 1891, however, that
insect became generally abundant and destroyed many trees
Massachusetts, Connecticut, and Maryland. Since then the
has appeared in many other states, and it is doubtless
buted throughout the northern states east of the Missis-
i river. Many orchards have been so seriously injured
the crop has been a failure and hundreds of trees have been
outright.

F1c. 38. [Egg of pear psylla, much
enlarged.

(After Slingerland, Cornell Uni-
versity Exp. Station, Bull. 44.)

G. 37. Pear psylla, adultinsect,

iderably enlarged.

\fter Slingerland, Cornell Uni-
ity Exp. Station, Bull. 44.)

the season of 1892, Professor M. V. Slingerland of Cornell
versity made a careful study of the pear psylla, and the
connected with the early history and life of the insect
taken from his admirable bulletins.*

Relationship to Other Insects.

The pear psylla belongs to a group of insects known as jump-
plant-lice, which form the family Psyllidae. These insects
closely related to our common aphides, or plant lice, but
e adults have the habit of jumping like fleas.

According to a paper by C. W. Mally, there are about thirty-
species of this family in the United States.

" *Bulletin 44, Cornell Exp. Station, 182.
Bulletin 108, Cornell Exp. Station, 18¢6. i y
Psyllide found at Ames, Iowa, Proc. Towa Acad. of Sciences, Vol. II.,

804.
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How the Pear Psylla Injures Trees.

Belonging to the order Hemiptera and being a near relative

of the plant lice, the pear psylla, like its allies, feeds by suckin
the sap or juices from the pear tree.
tissues are evidently preferred and the leaves and new shootg
are, therefore, most commonly attacked. Like the plant lice
and scale-insects, the psyllids give off “honey dew,” which
during the past season was' very ‘abundant, on account of the
large, number of insects, and dripped upon the ground ang
lower leaves of the trees. The
“honey dew” makes the leaves
appear as if they had been var-
nished and a black mold (Fy-
mago) grows in the “honey
dew” giving the trees a black-
ened or scorched appearance.

The injury probably ‘comes
chiefly from the minute punctures
and the loss of sap. Many trees
shed their leaves in July, the
lower leaves being the first ones
to turn yellow and drop. The
young fruit also falls from badly
infested trees, such trees make
little growth, and sometimes new shoots are attacked and
wither early in the season.

g

F1g, 39.
considerably enlarged.
Slingerland, Cornell University
Exp. Station, Bull. 44.)

Pear psylla, nymph,
(After

Appearance and Life History.

The adult insect is about one-tenth of an inch in length and
somewhat resembles a miniature cicada or dog-day harvest fly.
It is shown in Figure 37. The egg (see Figure 38) is about
one-eightieth of an inch long and scarcely perceptible without the
aid of a magnifying glass. It is pear-shaped with the small
end drawn out into a long thread-like appendage. The larger
end is attachéd to the twig by a short stalk. The eggs are laid
in the crevices of the bark or around the buds about the middle
of April. These eggs hatch in about three weeks, and the
young nymphs gather in the axils of the leaves, and later of
the leaf-blades, young fruit, and tender shoots, where they suck
out the sap. The nymphs are not very active and unless dis-

The soft and succulent ;
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move about but little. I have seen many that were

st buried in their own “honey dew.” The nymphs molt

times (probably five) and become adults in about one

after hatching from an egg.

ording to Slingerland* there are at least four broods each

and probably sometimes five in Maryland. The eggs of the

mer broods are laid upon the leaves and have the same

Jrance as those laid upon the twigs in April.

nymph or immature insect is at first yellow in color but

grows takes on a reddish tint and black markings. The

own nymph has conspicuous black wing-pads and is

m in Figure 39.

he insect passes the winter in the adult stage on the pear

in cracks of the bark and scars where branches have been
ed.

Natural Enemies.

common lace-winged fly Chrysopa oculata and our com-
t lady-beetle, the “two-spotted” species, Adalia bipunc-
re known to feed upon the pear psylla.

Remedial Treatment.

gerland reports that the eggs are difficult to destroy and
ny hatched after having been dipped into kerosene.
oung nymphs, however, were readily destroyed by kero-
mulsion. In our own tests common soap and water
dissolved in 4 gallons water) destroyed the nymphs and
y of the adults. The chief difficulty lies in the fact that
y of the nymphs are partially or wholly covered by “honey
? so that they are not reached by the insecticides. It is
ended, therefore, that where possible the application
l be made directly after a rain, which washes off the
dew.” Probably the most vulnerable point in the life
y of the insect is during the latter part of April, soon after
st lot of eggs hatch. The young nymphs are readily
yed, and at this time “honey dew” is much less abundant
later in the season. But in April the grower does not
t that the insect will be especially abundant or do much
Y, 80 does not spray. During midsummer, when the young

G



266 CONNECTICUT EXPERIMENT STATION REPORT, 1Q03.

" fruit and leaves are falling, he realizes that something must be *

done. Even at this late hour the ravages of the insect may
be checked in large measure by a thorough spraying with soap
and water, or kerosene emulsion. :

THE ONION THRIPS.
Thrips tabc_m’ Lindeman.

In the Report of this Station for 1889, p. 180, Dr. Rolang
"Fhaxter, then Mycologist of the Station, published this note -
“The white blast of market onions is the most serious disease
to which onions in the field have been subjected this year, and
has been reported from numerous localities and observed in all
the onion districts which have been visited. The injury gives
the field a whitish appearance, which starts in one or more
spots and spreads in all directions. The onions themselves
become stunted in their growth, while the leaves are more or
less completely dying, according to the severity of their attack;

Q

F1c. 40. The onion thrips 7%7ips tabaci. a. adult female ; 4. antenna of
same ; ¢. young larva or nymph ; . full grown larva. All enlarged.

(After Howard, Division of Entomology, U. S. Dept. of Agriculture,
Yearbook for 1898.)

becoming water-soaked at the base if the weather be at all wet,
inducing decay, and generally injuring the keeping quality of
the bulbs.” '

The above description applies very well to the appearance
of a three-acre field of onions in Highwood when the writer
visited the place on July 24. This field has already been men-
tioned on page 213 of this Report. At this time the insects had
spread over the entire field and the tops of the plants were
nearly all white.

The owner said that he should not bother to spray the plants,
though soap and water was suggested as an insecticide. And
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faas probably not worth while to attempt to save the plants
; they had been so seriously injured.

As the onion thrips is a serious pest of the onion crop in
anecticut, and as considerable attention is given this crop
| the State, a short account of the insect here may be of some
b to the growers.

‘Mr. Pergande, who has published “Observations on Certain
pidae,”* states that the earliest record that he could find
- this insect injuring onions was made by Dr. A. S. Packard
, 1872,7 while entomologist to the Massachusetts Board of
oriculture. In Packard’s paper it is stated that the injuries
y the onion crop caused by this insect amount to $10,000
ally in Essex county alone.

lette gives an account} of thrips that had attacked onions
Colorado in 1892 and 1893 and which he supposed to be a
species, suggesting the name of Limothrips allic for it.
species was later described by Miss Beach, who placed
the genus Thrips. The specific name suggested by Gil-
was used in Bulletin 83, new series of the New York
eva) Agricultural Experiment Station in 1894.

ter comparing material of this species with European speci-
of Thrips tabaci Lindeman, Mr. Pergande finds the sup-
dly different species to be identical, and Lindeman’s name
stand. .

e adult female is only about one millimeter in length, of
e yellow color with darker wings, legs and antenne. The
greatly resembles the female but is smaller and without
s. The antennz are seven-jointed. See Figure 40. The
is smaller than the adult female, without wings, and with
jointed antennz. The immature larva is shown on Plate
s b.

his insect is also known to feed upon cabbage, cauliflower,
~ turnip, melons, pumpkin, squash, cucumber, tobacco,
to, wheat, and many kinds of flowering plants and weeds.
he species was recorded as an enemy of tobacco by Targioni-
zzetti§ in 1891, and Howard mentions it in his article on

B

Insect Life, Vol. VII, p. 390.
Second Annual Report on the Injurious and Beneficial Insects of

5 D. 5. ;
Bulletin 24, Colorado Agr. Exp. Station, p. 13, and Rept. of the same
tion for 1893. .

Animali ed Insetti del Tobacco, p. 222.

18
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tobacco insects,* but states that it has never been found upon
tobacco in this country. The most recent account of the insect
is given by Hinds in his excellent monograph of the order.}

The remedies usually recommended are, spraying wity,
kerosene emulsion or soap and water, except in green-houseg
where tobacco fumigation often serves to hold the insect ip
check. This proved satisfactory in case of an allied Species,
Heliothrips femoralis Reuter ’(cestri Perg.), that attacked for-

\ cing-housef cucumbers at this Station a few years ago.

The various species of thrips injure plants by puncturing
the green portions and sucking out the sap. The cells thyg
emptied of their contents become white and shrivelled, thug
suggesting the name ,“white blast” applied to the trouble by the
onion growers.

AN INTERESTING LUMINOUS INSECT.

On June 12 the writer received from Prof. W. R. Coe of Yale
University a large luminous larviform insect which had been
found at Mt. Carmel by Mr. R. D. Gilbert. Though the speci-
men greatly resembled a larva, it was probably the female of
a species of Phengodes. Very little is known about the species
of this genus especially the females, except that they are among
the most striking and beautiful of all luminous insects. It
was formerly supposed that these females were the larve of
certain species of click-beetles (family Elateride), and in the
fifth Report on the Noxious and Beneficial Insects of Illinois,
by Wm. LeBaron (LeBaron’s 4th), page 99, there is published
one of Riley’s figures in which the luminous female is shown
as the larva of Melanactes piceus De G. The same figure was
used by Dr. Riley in the American Entomologist, page 202, and
labeled “A luminous elaterid larva.” The specimen collected by
Mr. Gilbert so closely resembled Riley’s figure that I have
herein reproduced it in part, omitting the elaterid beetle which
was originally a portion of the figure. See Figure 4I.

On July 8, a similar but much smaller specimen was received
from Mrs. C. H. Lyman; Jr., of Waterbury. I was unable t0

* Principal Insects Affecting the Tobacco Plant, Year-Book U. S. Dept
of Agriculture for 1898, p. 142.

+ Contribution to Monograph of the Insects of the Order Thysanopter®
Inhabiting North America, Proc. U. S. Nat. Museum, Vol. XX VI, p. 7%

1902.
I Report Conn. Agr. Exp. Station for 1896, p. 244.
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ermine whether this was a different species or only a younger
mple and possibly the true larval form of the same species.
oth specimens were kept for a time and fed upon small earth
vorms which were provided them. Several myriapods were
wiven them but they were evidently not the right kind and were
ot eaten. Both died before the end of the summer and neither
cimen molted nor transformed while in captivity.

G, 41. A luminous insect, probably Plengodes laticollis. a. appearance
light ; 4. appearance in darkness ; both natural size. ¢. head of same,
ed. (After Riley.)

e specimen from Mt. Carmel was probably the adult female
L Was nearly three inches in length, and nearly one-half inch
hickness in the middle, from which the body tapered in both
tions, though but slightly, towards the posterior extremity.
anterior portion tapered comsiderably to the head, which
small and retractile. Twelve segments, beside the head,
up the body. The body was cream-colored or light yel-
h brown, with a slightly darker band along each side and
row line along the back. Beginning on the second thoracic
18*
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segment, each segment has a pair of oval spots, one either sid !
ol

of the median line. The posterior margin of each segment vy
as

somewhat lighter in color than the other portion, and in the da k
;i rk

tl.qis margin appeared as a luminous cross-band.

Sldf.t of the body each segment bears a luminous ?I:Z? gf b
which a greenish white light radiatés, as shown in Figurerom
This is undoubtedly the most brilliant and handsome of t:l
the glow-worms. The light was sufficiently bright to enabll
one_to read the coarse print of newspapers. Several attem te
were made to photograph this insect by its own light but Wif}:
out success. After long exposure only a feeble image was mad;
on a very sensitive plate. The insect was placed in a box in thz

dark room with a sensitive plate three inches from the object, '

After an hour’s exposure the plate was only very slight]
affected, showing that the light is quite non-actinic. ¢

In 1886, Dr. Riley read a paper before the Washington Ento-
mological Society,* stating his conclusion that the luminous
larvee which had previously been referred to the Elateride
belonged to the Lampyride and to the genus Phengodes. The’
next year further notes were presentedj regarding the pupation
and egg-laying of one of these larviform females.

One of the most interesting accountsi of observations upon

these curious insects is from the pen of Prof. G. F. Atkinson,
now of Cornell University, but formerly botanist and ento-
mologist of the South Carolina Experiment Station. Atkinson
describes the female of Phengodes laticollis Lec. which he kept
in captivity for a long time, and which fed upon Polydesmus
canadensis. On May 19, males were collected after they had
visited the females. These males were only about three-fourths
of an inch in length and were not luminous. The females
laid yellowish eggs, which were also luminous before hatching.
The eggs from one female were not fertilized and therefore
did not hatch; the other female deposited fertile eggs which
hatched in thirty days. ‘

Prof. J. B. Smith states§ that the larvee and females of Phen-
godes are among the most brilliant of all our forms and are
very rare.

e ]

1 %:’dr:l;’ I{:/_r;tl ?:)tr:) 08f6 'Washmgton, Vol. I, p. 62.

T Report, South Carolina Exp. Station, 1888, p. 48.
¢ Insects of New Jersey, p. 261.
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ny of the Lampyride are considered beneficial as they feed
[y upon insects or other forms of animal life.

IMPORTED CABBAGE BUTTERFLY OR CAB-
BAGE WORM.

Pontia (Pieris) rape Linn.

Je chief insect enemy of the cabbage in Connecticut, and

ot in the northeastern United States, is the imported

bage worm, P. rape. The white butterflies may be seen

about every garden on bright summer days, and the cater-
s may be found feeding upon cabbage and cauliflower
ever these vegetables are grown. The species was intro-
d into America from Europe in 1858, by way of Quebec, and

since spread over the entire United States. Formerly a
e species, Pontia oleracea, attacked the cabbage crop in the
ern states, but this species is now very rare and as a cab-
pest has been almost entirely superseded by the imported
es, P. rape.
e cabbage butterfly is yellowish white in color with body
tips of the fore wings black, and a black spot in the center

h fore wing and on the front edge of each rear wing.
egg is a small cone-shaped object fastened by the base to
£ of the cabbage, mustard or some allied plant. In about
ays the egg hatches and the young worm or larva, after
uring the egg-shell, spins a small web upon which it rests

hile feeding. In about ten days, during which time the worm

been feeding energetically and has. molted three times, it
mes full grown and crawls under a board or fence rail and
a chrysalis. The chrysalis is often found suspended by
ken thread to the under side of fence rails, clapboards of
dings, etc.
bout twelve days are required for the transformations to
place in the chrysalis, then the butterfly emerges. The
pillars feeding upon a cabbage leaf, chrysalis and adult all
ral size, are shown on Plate VIIL ;
northern New England there are three broods each year,
according to Lowe and Sirrine* there are at least four,

8lJlletin 83, New Series, New York (Geneva) Agr. Exp. Station,
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fmd possibly five, broods each year on Long Island. The wintep
is supposed to be passed in the pupa or chrysalis stage.

It has been estimated that this insect causes an annual loss 9

of about one million dollars in the vicinity of New York Cjt

The chief remedy used by truck growers is to spray or duzé
young plants with Paris green. As. the cabbage plant grows
from the inside in heading, there is little danger of its being
poisoned even after the head is formed if the outer leaves are
removed before cooking or using. But in the home garden
the worms may be suffocated by blowing upon them some ﬁné
dust like road dust, Pyrethrum, hellebore, or air-slaked lime,
They may also be killed with hot water, kerosene emulsion, or
soap and water.

THE NATIVE CURRANT BORER.
Psenocerus supernotatus Say.

Each season a number of currant stems have been killed at
the Station by this beetle, though the damage is not very great
because new canes are produced freely. Growers do not seem

to be very familiar with this enemy, however, and a short -

account of it is given here for the purpose of acquainting them
with the chief facts in its life history.

F1c. 42. Native currant borer Psenocerus supernotatus. Adult insect. x 0.

We have two different borers attacking the currant. Besides
the beetle just mentioned, the imported currant borer (Sesia
tipuliformis Linn.), the adult of which is onge of the clear-wing
moths, occasionally is sufficiently abundant to do considerable
injury.
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May 27, the writer noticed that many shoots in the cur-
plantation were not healthy. Some were even dead, though
f, others showed yellow leaves, and in many cases the
e had wilted. On cutting, examination showed that these
were tunneled lengthwise through the pith, the tunnel
some cases extending up and down the stalk for several
es. Some of the tunnels were empty with an exit-hole where
porer had escaped. No larvae were seen, but living pupz
. found in the burrows, and in one an adult beetle. The
pa in each case was near the exit or mouth of the burrow,
d is about a quarter of an inch long, and brown in color.
ographs of some of the specimens, together with the injured
ant stalks, are shown on Plate VIII. The beetle is very
1, being about one-fourth of an inch in length, narrow, and
brown in color marked with white spots as shown in
re 42. This beetle belongs to the family of long-horned
tles (Cerambycide) which includes many of the large-sized
ers.

The only known remedy is to cut and burn the infested stalks,
d this should be done as soon as they appear sickly, in order
estroy the borer before it escapes from the stalk. )

OMOLOGY IN THE REPORTS OF THE CON-
NECTICUT BOARD OF AGRICULTURE.

s Connecticut was one of the first states in the Union
tablish and maintain a Board of Agriculture, and as the
orts of this Board form a series of volumes from 1866 to
resent time, except in 1870, when the Board was abolished
act of the legislature, but reorganized the following year,
siderable interesting matter regarding the early appearance
injurious insects in the state may be looked for in the Reports
‘this Board.

The Station library contains a complete set of these Reports.
inking that a list of the entomological references might be
of some value to entomologists, especially regarding the his-
al side of economic entomology, I have asked Mr. Wal-
to prepare such a list, which is here published. It also
ntains one or two references to the Transactions of the Con-
cticut Agricultural Society, which preceded the reports of
Board of Agriculture. Three volumes of the Transactions
in the Station library.
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REFERENCES TO ADDRESSES AND NOTES CONCERNING INSECTS
IN THE REPORTS OF THE CONNECTICUT Boarp
OF AGRICULTURE

PrepARED BY B. H. WALDEN.

1854 Transactions of the Connecticut Agricultural Society, pp. 120.
Joseph Barratt, M.D. Report on the season of 1846.
A few. Economic notes on—
A Selandria cerasi on pear trees.
Plant lice on apple trees.
Canker worm, absence of.
Notes on Clisiocampa Americana from
1840-1844.
Also gives notes of the dates when he
first heard the harvest fly, Cicada cani-
cularis, from 1837-1846, page 128.
Similar notes regarding Katydid,
Platyphyllum concavum.
1866 Report of State Board of Agriculture, page 8.
Mr. Robinson of Hampton. Note on worms on apple trees.
“Fire worm,” “Canker worm.”
Mr. Barnett of New Haven. Note on treatment of Plum curculio.
Mr. Leffingwell, West Haven. Note regarding peach borer.
Mr. David Lyman, Middlefield. Note on canker worm.
Prof. W. H. Brewer, page 85. Remarks on canker worm.
ichneumon fly.
Hessian fly.
Mr. Barnett, page 88. Remarks on thrips on grape vines.
D. W. Coit, Norwich, page 162. Note regarding thrips on grape
‘vines. : ‘
H. S. Chapman, trouble with rose bugs on grapes, cherries;
peaches and apples.
T. S. Gold, page 202. Notes on Plum curculio, Rynchaenus
nenuphar, methods of fighting it.
Saperda bivittata. Notes on life his-
tory and remedy.
Canker worm, remedy.
Carpocapsa pomonella, remedy.
Peach borer, remedy.
Rose bug, remedy.
Vine fretter or thrips, remedy.
g Selandria cerasi, remedy.
1869 Prof. A. E. Verrill, page 72. Address, External parasites of
domestic animals.
page 162. Address, Internal parasites 0f
domestic animals.
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Prof. S. I. Smith, pages 203-234. Address, Importance of studying
insects.
(followed by discussion.)

Prof. S. I. Smith, pp. 345-383. Report of Entomologist to the Board.

Prionus brevicornis, Saperda can-
didata,
Crioceris asparagt, descriptions and
remedies.
Systematic paper on grasshoppers,
and a
List of the Orthoptera of Connec-
ticut.
P. M. Augur, page 334. Notes on codling moth, depredatlons and
remedies.
pages 263-268. Discussion regarding the potato bug.
P. M. Augur, page 279. Note on Saperda bivittata.
Dr. E. L. Sturtevant, page 132. Address, Some thoughts and facts
concerning the food of man.
(insects as food.)
P. M. Augur, page 332. Insect depredations.

A few notes as to remedies for apple
borer, canker worm, tent caterpillar
and insects that feed upon the foliage.

Alonzo Bradley, page 148. Address, Bee-keeping by amateurs and
non-professionals.
P. M. Augur, page 317. A few brief notes on insects.
Discussion on bees: lice, foul brood, Italian queens. Stock in
Connecticut.
P. M. Augur, page 290. Note about destroying canker worms.

- H. L. Jeffrey, 302. Report for 1834, on Bee-keeping.

Prof. B. F. Koons, page 56. Insects injurious to the apple, 18
pages followed by discussion.
apple maggot.
canker worm.
tent caterpillar.
codling moth.
apple tree borer.
bark lice and plant lice.
Dr. E. H. Jenkins, page 221. Insecticides; Paris green, London
purple white arsenic.

. Dr. E. H. Jenkins, page 149. Note about spraying to kill the

asparagus beetle.
W. E. Britton, page 234. Answering questions regarding asparagus
beetle and San José scale.
Geo. T. Powell, page 241. Pear psylla and bud moth discussed in
a lecture on fruit.culture.
W. E. Britton, 253. Short address on the San José scale, followed
by a discussion.
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1900 W. E. Britton, page 284. Talk about San José scale followed 1,
discussion about pea louse by Mr
Britton, Mr. Woodruff, and E
Hoard.
S. A. Beach, page 132. Address, Diseases and: Insects injurig
to orchard and field crops. i
W. E. Britton, page 193. Address, Insects and their relation tq
‘Agriculture. Illustrated by lantern
i - slides.
W. E. Britton, page 245." Address, Mosquitoes and malaria.

Goy,
1001

1902
5‘

-

NOTES.

Mezican Jumping Seeds—On July 31, some of these curious
seeds were received from Mr. F. Chillingworth, a resident of
New Haven, who for two years has been connected with a
manufacturing business in the City of Mexico. These seeds
are also called “jumping beans” and “devil’s beans” but they
are not real beans as they belong to the plant family Euphor‘-
biacee instead of to the Leguminose. Mr. Chillingworth writes
that these seeds are considered poisonous by the Mexicans when
taken into the human stomach, and this also is mentioned by
Dr. C. V. Riley* as being an established fact.

The seeds received were three-celled, and seem to answer
the description of the seeds of the species of Sebastiania, given
in-Dr. Riley’s article.

It is known that two species of moths infest several species
of seeds causing these ‘“‘jumping seeds.” The jumping is
caused by the movement of the grub or larva inside the seed,
and the movement is induced by the rise in temperature when
these seeds are held in the hand.

Carpocapsa salitans Westw. and Grapholitha sebastianie
Riley, are the species recorded from Mexican “jumping seeds.”

“Disparene” a remedy for the asparagus beetle—In the
second report of the State Entomologist, 1902, page 172, there
is a short account of the common asparagus beetle Crioceris
asparagi Linn., and hellebore was mentioned as a safe and fairly
satisfactory insecticide to use upon the young plants. During
the latter part of the season the insects were very abundant,

* Proc. Entomological Society of Washington, Vol. 2, p. 178.
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d severely injured some of the large plants. At this stage,
‘ >boyre did not prove sufficiently effective to warrant a con-
ce of its use. On June 3, the asparagus plants on the
ion grounds were all sprayed- with “disparene,” one and
fourth pounds in twenty gallons of water. There is very

sprays have not always been satisfactory when applied
the large plants. “Disparene” contains arsenate of lead
poison, and this material is noted for its sticking qualities.
s trial the plants were very thoroughly sprayed, the nozzle
directed toward the plants from all sides in succession,
every portion well covered. On June 4, many dead beetles
larvee were found on and under the plants. Some were
e and feeding. A careful examination was made of the
ts on June 9, and only a few living larve could be found.
rly all of the insects had been killed and the plants were far
er than they had been since beginning to grow in the spring.
beetles did not again become very abundant on the plants
ng the summer.

y preparation of arsenate of lead would probably answer
uite as well.

bundance of Cingilia catenaria Dru.—Caterpillars of this
ies were received from Terryville on July 12, with the state-
t that they were devouring the leaves of sweet fern, hazel,
ple, oak, chestnut, sumac, huckleberry, and other low-growing
tubs. The caterpillar is a “looper” or “measuring worm,”
ut one and three-fourths inches in length when full grown,
of a yellow color marked with black. There are several
stinct hair lines extending longitudinally along the back and
ventral surface. Each segment is marked on either side
h two distinct black spots somewhat triangular in shape,
h a small dot between and just below the larger ones, mark-
g the position of the spiracle. The adult is a white moth
tted with black, and is know as the ‘“‘chain dotted geometer.”
The caterpillars became full-grown about the middle of
gust and pupated, forming a very beautiful loose net around
e chrysalis which was itself beautifully marked. Adult moths
ppeared a month later.
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As the caterpillars usually feed upon wild shrubs, trees, ang
plants which are not cultivated or prized by farmers, little dam-
age is done by them. Should they attack cultivated crops

" however, spraying with arsenical poisons would be the I'emedyi

Xyleborus celsus Eich—Mr. C! B. Burrows brought tyg

specimens of this beetle to the Station on -September 14. e

had taken them from their tunnels in the trunk of a hickory
tree in New Haven which had been injured by the hickory
bark borer, Scolytus quadrispinosus. X. celsus belongs also to
the Scolytide, a family including some of the most destructive
tree borers.

Strawberry leaf-roller attacking dewberries—On July 1, Mr.
Walden visited a field of dewberries in Highwood, where many
leaves had been rolled up by some insect. The owner regarded
the injury as rather serious and thought that the fruit was
considerably smaller on account of the attack of tke insect.
In a field of several acres many plants each showed as many as a

dozen leaves rolled in a characteristic manner. The insect

proved to be the strawberry leaf-roller, Ancylis comptana Freel.,
an insect sometimes causing serious injury to the strawberry. It
apparently attacks several allied plants. Spraying with arseni-
cal poisons would, of course, /forestall serious injury,

Fumigating to kill San José scule on fruit trees growing under
glass—Fruit trees are sometimes grown under glass in this
country in the same manner that they are grown in Europe. In
order to-save room the trees are usually trained against a brick
wall or against the glass into the shape of a fan. In Hartford,
peach and nectarine trees trained in this manner became infested
with the San José scale. The house was 9o feet long and 114
feet wide. We were asked to examine the house, and later in
December fumigated it with hydrocyanic acid gas. Many of

~ the trees were thoroughly infested and some small branches had

been killed, yet the trees were not winter-killed like similarly
infested trees out of doors. A subsequent examination showed
~ that the scales were all killed. Reinfestation will doubtless

“occur again, as the house is open through the summer and there
are many infested trees in the vicinity.

SCURFY BARK-LOUSE Chionaspis furfurus Fitch.

Females on currant.

Natural size.

PLATE I.
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PLATE II.

OYSTER-SHELL BARK-LOUSE ytilaspis pomorum Bouché.

Females on poplar. Natural size.
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PLATE IIIL,

b. View of orchard at Southington. Sprayed trees at the right.

ORCHARD TREATMENT AGAINST SAN JOSE SCALE-INSECT.



PLATE IV.

o

Cooking the lime, sulphur and salt mixture at Southington. A Kinney ‘Safe”
engine furnishes steam to boil the mixture in barrels.

View in Barnes Brothers’ orchards showing elevated storage barrels and spraying
barrel and pump mounted on stone drag.

APPARATUS FOR MAKING AND HANDLING THE SPRAYING MIXTURE.
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PLATE V.

a. Outfit used in Southington Experiments.

b. Outfit employed by Barnes Brothers at Yalesville.

SPRAYING WITH LIME, SULPHUR AND SALT.
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PLATE VL

b. The Onion Thrips, c. Egg-mass of the Chinese mantid

Zhrips tabaci Linde. Paratenodera sinensis Saus.
Immature nymph : Natural size.

greatly enlarged.

APPLE APHIS, ONION THRIPS, AND EGG-MASS OF CHINESE MANTID.



PLEATE

THE IMPORTED CABBAGE WORM Pontia (Picris) rape Linn.

Larva, pupa and adult stages. All natural size.



e

VELT.

a. Healthy and infested stalks.

Infested stalks split open to show c. Pupa much enlarged.
: a pupa and the exit are shown
Natural size.

NATIVE CURRANT BORER Psenocerus supernotatus Say.
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. EXPLANATION OF COLORTYPE

Figures about natural size

Leaf Blight on Quince ; see page

‘“Cedar Apple” on Cedar branch ; see page

Red Knot on bark of Kelreuteria; see page

Loose Smut in spike of Barley ; see page ; :
Anthracnose on leaf of Chestnut; see page

Black Dot on leaflets of Crimson Clover ; see page
Curl on Peach leaf; see page

Leaf Spot on leaflet of Strawberry ; see page
Orange Rust on leaflets of Blackberry ; see page

Powdery Mildew on leaf of Indian Currant; see page

Leaf Spot as seen on upper surface of Cherry leaf ; see page .

Downy Mildew on Lima Bean Pod ; see page .

Leaf Blight on Corn; see page

352
301
328
306
305
316
340
360
309
327
314
307

317
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REPORT OF THE BOTANIST.

ISEASES OF PLANTS CULTIVATED IN CON-
' NECTICUT.

By G. P. CLINTON.

oduction. Since 1889 the botanists* connected with the
eriment Station have made studies of many of the troubles
assail our cultivated plants. The results of these inves-
jons have been published in the annual reports or in bul-
s, as short notes or as more extended treatises. During the
two seasons, the writer has made a special effort to gather
er from different parts of the state information on all of
diseases of our cultivated plants, to use, with the previous
as the basis of the present report. The cultivated plants of
necticut fall under four general heads: viz., 1. The general
_crops, 2. The horticultural or fruit crops, 3. The market
en crops, 4. The ornamental plants. Often the grower is
rested only in one of these lines, but usually he specializes
and includes at least two. An attempt has been made to
over all of these industries in the notes reported.

CAUSES.

Vhile the troubles to be discussed here are chiefly those pro-
ced by fungi, it will be well to note briefly the chief causes
njuries to plants. We can group these, somewhat arbi-
ily, under the following four heads:
Mechanical Injuries. Under this head may be placed
ich injuries as result from some sudden mutilation of the plant.
age by wind storms is of this character, and we had a good
tration of the injurious nature of such an agent to our fruit
d shade trees in the gale of last September. Lightning is
metimes the cause of injury to shade or forest trees, opening
way, also, for future decay by timber-rotting fungi. Forest
, while not occurring often on a large scale in this state,
1l, sometimes do considerable damage to local wood lots.
nimals are agents of more or less damage to plants. Birds

* Prof. R. Thaxter, 1880-91; Dr. W. C. Sturgis, 1891-1901.
b 19
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_de.stroy co.nsiderable grain and fruit. Mice and rabbits ofte
mnjure fruit trees by girdling. Sometimes cattle go whern
not wanted, with destructive results. In towns the injury te
our street trees by horses is very evident. See Report 1900 4
332. Man, himself, is often a mutilator under some conditic .
when installing city improvements: i
2 .Insect Injuries. 'These might be classed under anima]
injuries, but the damage insects cause in the way of chewina
su;_:iang and stinging cultivated plants is so great that theg ’
deserve notice by themselves. It is not the purpose to trea{
of these here since the entomological reports issued from tim
to time by the Station deal with this subject. Since the fun ?
are occasionally classified by some persons as ¢bugs,” T wisi
to call attention to the fact that insects as agents of injury to
plants are entirely different from fungi as disease-producers
Usually the troubles caused by these two agents can be distin:
guished readily. Holes in the leaves or wood may generally
be attributed to insects, dead spots to the fungi.  While insects
by their stings often cause a morbid growth, they are not true
agents of decay as are the fungi and bacteria. The presence
of an insect at the place of injury or of the spore stage of a
fungus usually indicates the responsible agent.

3. Physiological Troubles. These are often obscure as to
cause, being due to some disturbance of the natural surround-
ings of the plants, and are generally progressive in nature.
Different conditions produce different troubles and as yet com-
Paratively few have been studied or even noted. Cold weather
is .not an uncommon cause of trouble in plants. Injuries from
this source usually result from a mild, latée fall (in which the
wood of plants fails to ripen thoroughly) followed by a sud-
den severe freeze, as that of December 9, 1902; or from an
unusually severe winter, as has been the present; or from mild,
open winter weather, inducing a flow of sap, followed by freez-
ing weather; or from an early spring, inducing premature
blossoming, followed by killing frosts, as illustrated somewhat
by the spring of 1902. The resulting injuries may be classed
partially as mechanical, as the sudden death of the fruit buds,
but chiefly as physiological. As yet we do not sﬁfﬁciently know
what trotibles result from severe but not fatal injuries to the
roots, wood and cambium. The primary effects of the cold
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often manifest at once as a distinct injury, the secondary
ects may be obscured in later developments, possibly cover-
a number of years. The effects of the sudden freeze of
scember 9, 1902, became evident at once or during the past
by the partial destruction of privet hedges; by the almost
al destruction of peach fruit buds, also by the death of some
igs and slight injury to the wood ; by the girdled areas in the
rk at the base of apple trees; and, in some nurseries, by
severe injury or death of the wood of young fruit trees,
peciélly apples, without apparent injury to the bark or cam-
m. During the past severe winter, the injury, so far as
served, has been the partial destruction of the peach fruit
ds and the very great injury, or even death in some orchards,
the wood, showing by its darkening color down to the
snow line. Heat by affecting transpiration of moisture may
produce wilting of foliage or tip burn; in greenhouses it
y even burn spots in the leaves, probably in connection
th imperfect glass or drops of water. Water when present
excess in the soil shuts out the proper circulation of air and
us causes a sickly yellowish plant growth or drowns it out
tirely. In the shape of rain and dew it is the chief factor
the spreading of fungous diseases. Fertilizers, when used
elessly, sometimes burn the foliage, injure the roots or often
1 the germinating seedlings. On the other hand, the lack
the proper elements of fertility in the soil manifests itself in a
nty or sickly plant growth. Enzyms, or chemical ferments,
oduced in plants through a disturbance of their normal activi-
and causing a diseased condition of the tissues containing
hem, are now given as the cause of such obscure troubles as
seach .yellows, calico tobacco, yellows of asters, etc. Such
‘troubles are sometimes transmitted and are said to be produced
" by “running out of the stock,” by unfavorable mechanical con-
tions in the soil, etc.

4. Fungous Diseases. It is the comparatively few physio-
ical troubles and the very numerous fungous diseases that
his article treats. The latter have, as the agents, what are
monly called parasitic fungi. A fungus is a plant as truly
are the flowering plants, but it is low down in the vegetable
- kingdom, lower even than is the insect in the animal world.
‘Let us consider more fully the nature of these fungi, their
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effect upon vegetation as producers of disease, and the methodg
employed in combating them. [See Reports 1889, pp. 127-9;
1897, p. 182; 1900, p. 255.] ;

Parasitic Funar

Nature of Fungi. As has just“been stated, fungi are low
in the plant kingdom, in fact, among the lowest and conse-
quently of rather simple structure. Many of them are micro-
scopic in size, while the largest are represented by the shelf
fungi, toadstools and puffballs. They differ from the higher
groups (the algee, mosses, ferns and flowering plants) in that
they lack chiorophyll or the green coloring matter that enables
these other plants to manufacture their food directly out of
the air, water and soil. They must in consequence, like ani-
mals, obtain their food already in an organized state from
organic matter. When they obtain this from dead vegetable
or animal matter, they are known as saprophytes, examples of
which are the common household molds, puffballs and toad-
stools. When they get it from the living plant, or animal
occasionally, they produce disease and are called parasitic fungi,
as the various blights, rusts, smuts, mildews, leaf spots, etc.
The line separating parasitic and saprophytic fungi is not very
sharply marked, for many parasites have stages that are sapro-
phytic, and some species, ordinarily saprophytes, may under cer-
tain conditions act as parasites. In general two structural parts
are recognized in fungi; namely, the mycelium and the spores.

Mycelium. This is the vegetative part of the fungus (cor-
responding in function, in a general way, to the roots, stems
and leaves of the higher plants) since it is largely concerned
in gathering food. As stated before, it does not manufacture
this food but gets it directly from the host (the plant or animal
upon which it grows), either from food intended for the latter’s

~use, or as the result of the disorganization of the plant’s cells
or cell contents by enzyms, or through the formation of morbid
plant growths. The disease thus induced may be very local
or widespread and it may become evident at once or only after
considerable time.

In general the mycelium consists of microscopic threads,
becoming more or less branched. The gross aspect is shown
by the spawn that ramifies through the soil from the base of
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: e toadstool. These threads are divided more or less by cross
rtitions into cells which are usually elongated. Generally
e threads of the mycelium ramify loosely through the sub-
Jtum but sometimes they are compacted into masses. The
ls when young are filled with protoplasmic and other con-
ats but with age the contents become limited to the walls or
scattered granules. The mycelium is generally colorless.
ometimes it is confined almost entirely to the exterior of the
ost, only sending short food-gathering branches, haustoria,
within, as with the powdery mildews; but usually this condi-
tion is reversed and the mycelium is entirely concealed within
the host, running between or often directly into the plant cells,
and becoming evident on the exterior only when specially modi-
parts give rise to the spore stage. As a rule, then, the
celium is not very evident or characteristic in the different

pores. These are the reproductive bodies and, roughly
king, correspond in function to the seeds of the flowering
ts. They are formed on or from modified threads of the
celium, usually at or on the surface of the host. While
microscopic in size, the spores are usually produced in such
abundance as to be evident to the naked eye. Thus in the
ts and smuts the reddish or blackish outbreaks are made up
irely of these bodies. Often they consist of a single cell,
ing in shape, size and character of the wall in different
ies; not infrequently they are composed of two to many
Is variously combined, of which, occasionally, only part are
ertile; So great are these variations that those of each species
sually have some individuality by which they can be recog-
nized and it is chiefly upon these spore differences that the
fungi are classified.

. Very curiously each fungus generally has more than one
d of spores, sometimes as many as four or five kinds. These
pores are of two types, summer and winter spores. Fhe
mmer spores are usually thin-walled, germinate readily and
‘are produced on the external parts of the host in great abun-
‘dance, to be easily scattered. Their object is to spread the
sease to the same or other plants during the growing season.
e winter spores, on the other hand, are not produced so
bundantly, are often buried more securely within the tissues,
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and if not thick-walled are formed within sa

Their evident function is to carry the fungus
able period of winter weather, Rk
of the plant, also, may serve this
the orange rust of blackberry.

.The different kinds of. spores are produced at diff
tlngfs of the year, usually the summer spores in sprin i
summer and the winter spores in summer and fall Thug; e
red' (summ.er) stage of rusts precedes the black ( W.inter) st’ o
This peculiarity is carried a step further when we find e
spore sfage developing parasitically and another saprophytica(l)lne
Thus, in a:pple scab the summer spore stage exists as the “sc b}:;
of the living leaves and fruit while the winter stage devela
on the dead leaves in the fall and following spring. The se a(ips
tion of the spore stages, however, becomes widest whenpth i
gca;lr on entirely different host plants, one producing the otheery
thi:at 1:u St:e case of the cedar-apple rusts and the barberry-

To solve the complete life h
often becomes a confiderable p};:)slt;)errfl. B s
complications that botanists have often described different stages
o'f.the same fungus as distinct species. There are man a§a~
sitic fu{lgi of which only the summer spore stages are };crrl)own
i)tut Whl(.ih are suspected of having saprophytic winter spore
thzfgs,mmﬁ;i t(.ietalled study of related forms has often brought

Pjungl ipfect their host through the germination of the spores
Moisture in the shape of rain or dew is necessary to induce th'is.
Usually th-e germination must take place on certain parts of-
thfa .plan.t In order to secure entrance. Often the parts per-
mitting infection are quite localized but more often it is a Ses—
tion of ‘the tissues being in a young state and thus ealsq of
penetration. The common method of infection is for the sﬁore

i over the unfavor.
Mycelium in the perennial partg
Same purpose, as in the case of

: , hence the neces-
sity to the fungus of great numbers of spores,

It is because of these .
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Relation to weather. We have remarked on the importance
. moisture to germination of spores and consequent infection
f hosts. The character. of the weather thus bears important
on to the spread of plant diseases, especially with certain
ds at special times. It is not the amount of rain that falls
t is most important but the time it takes. For example,
ow days of moist weather with comparatively little rain but
so with little sunshine to dry away the moisture from the
pliage is evidently more favorable for spreading these troubles
han a violent rain storm followed the same day by bright sun-
ne. Cloudy weather, by hindering evaporation of the water
pired by the leaves, may aid in the spread of disease.
its relation to different diseases of plants, the season
the moist weather is very important. For instance, a
April-May period is very favorable for apple rust; a
moist May or June aids decidedly the introduction and
ead of apple or pear scab. The fruit grower dreads moist
ather during the ripening and harvesting period of his peach
plum crop, since brown rot flourishes chiefly at this time.
e market gardener is specially anxious about the rainy week
t may come in July or August and blight his potato vines,
which, if followed with additional rainy weather, is likely
rot the tubers; or of wet August and September weather
at produces stem rot in his onions. The downy mildews are
ecially lovers of moisture, and so the musk melons and
tucumbers have suffered from one of these troubles during the
past three years, because of their moist summers.
- Water affects the spread of fungous diseases in three ways:
st, many fungi, especially the stages producing thin-walled,
phemeral spores, produce these only or most vigorously during
oist weather. Second, the rain, in a measure, acts as a distrib-
ting agent, washing the spores over different parts of the
ant. Third, water, as has been stated before, is needed for
e germination of the spores.
Injury and Loss. It is evident from what has been written
‘that parasitic fungi often become agents of serious disease in
'lants and thus cause greater or less financial loss to the hus-
‘bandman. It is not the intention to present an array of figures
' showing the losses caused by these parasites in Connecticut, for
Startling as these might look, they are not nearly so suggestive

Y
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to the grower as some person i
local losses. Occasionalll)y onea thZS'(s)HfI:ZO?e . Iin a}"‘ i
;:)rcit}llblez are much worse than formerly. We nr:::re;' uslzgr::gous
othered so by them.” Very often this .statement Vs
season that has been especially fa _ e
is drf—.lW?’l fortb by an umfsual p}érso‘r,;zll-i?sz.fow}lll;i trIOUbleS’ 3
ing 1s intensified, as it is in Connecticut, we mayprae;l.i o
:':ﬁfg: rél;);s zr‘,(;ltzlr)lleffrom_, fungdus pests than occurred ?:a?}llz
arl arms were m i i
limited and crops less specialized. OrV?/eSZ?lt;elll.celd’be?rjp'ortat]'ons
however, t}}at agitation and information now make loslsn e
more prominent than formerly, since then the grower kneeS S?em
of the why and wherefore of his troubles, attributing th Mo
haps, wholly to season and luck. ’ N
SO{ne of the pests causing serious loss during recent years
be briefly mentioned. Brown 7ot of peaches and plums is al o
Present at harvest time, some seasons becoming so prevalentvi;ys
1t sweeps away a large part of the profits in a few days let
past year proc.luced a small peach crop and this account}; in -
for the §mall amount of rot, even in early varieties, as the fpm:t
of 'h.eavﬂy laden trees always rots more or less be’cause of rtlllllt
facility for spreading the disease. Scab or black spot is anoth :
tI'OI'.lble' O:F the peach that attracts the attention of the growelz‘o foerr
while it is not primarily an agent of decay, it causes the ,fruit’
to be.come second class in appearance, often smaller in size or
one-sided, and by cracking it, opens the way for decay. This
trouble seemed to. be worse than usual the past seasony' Black
knot .of plums and cherries is an old trouble that prov.ed more
prominent th.an usual last year. This is one of the few fungous
}i)lseases against which laws have been directed in some stiteSA
. owney mildew or blight otj potatoes during the past two years.
as prematurely killed the vines in July or August, thus cuttin
df)wn the crops of the late varieties 2 5 to 50 per ’cent for th%
vines should have lived until killed by the Septemb(:r frosts
During the past season rot of the tubers, following the bli ht.
added to the loss and attracted considerable attention amon gtht;
growers. Stem rot of the White Globe onions has now glr)een
very bad .for two years and has almost discouraged the grow-
ing of .t}?IS popular and otherwise very profitable varietg In
the vicinity of Green’s Farms and Southport in 1902, th}; loss
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orted to be in the vicinity of $50,000, and last year
growers, after marketing part of the crop with returns
eater than the freight charges, threw away the remain-
The Downy Mildew and other troubles of the musk melon
proved so serious during recent years that many have
up growing this plant. The greenhouse man has his
troubles with the leaf spot of violets, rusts of carnation
rysanthemum, mildew and leaf spot of rose and the vari-
stem rots, and sometimes the local loss caused by one or
of these fungi becomes considerable.
ssification. Botanists have classified the fungi under
yus groups according to their relationships. Some of these
ps contain only forms that are of little economic impor-
e, but the chief divisions all contain at least some important
itic forms. The scientific name of a plant conveys some
of its nature and relationships. Dr. Sturgis in his Litera-
of Fungus Diseases [see Reports 1893, p. 253; 1900,
aimed to apply the common names somewhat similarly, so
he terms rust, smut, blight are applied only to certain
d forms and not used indiscriminately. Since in the fol-
ing notes this plan has been largely followed, it may be
fitable to discuss briefly a popular classification of these
- groups: :
me Molds. Some scientists place these forms with the
mals, and strictly considered they are related to rather than a
ap of true fungi. Ordinarily they occur as saprophytes that
found chiefly on decaying stumps in the woods during
weather. At first they consist of brightly colored naked
ses of protoplasm that ooze out in jelly-like masses on the
d, but in a dry atmosphere these soon change into clustered
e-bearing bodies. They are mentioned here because at least
Wwo forms are parasitic; viz., club-root of cruciferous plants
crown-gall of fruit trees. In both of these diseases there
morbid growth of the infected tissues of the host but there
0 evidence to the naked eye of the causal agent. See Plates
@, XXIV, b.
Bacteria. These, also, are hardly true fungi but are very
sely related to the lowest forms -and for all practical pur-
may be considered with them here. Bacteria as agents
contagious diseases in animals, especially in man, are
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recognizeq as very important organisms. i i
g;oilitced in plants are comparatigely few, tgsheﬂ:.i‘zhlelsj;slfases
e Ll,) :Ifce and are very progerly designated blights. ’lyhOf
se the death of the tissues invaded and these often 5
a semi-water-soaked appearance. No sign of the ba ta SS_urr}e
seen save occasionally in the sticky slime that oozes oui ipbe
surface. Examining this under the microscope, we see s
of these smallest and simplest of living c;rganismmynads
r?unded or elongated cells"too small to be seen save S:hmere
B{gh@t powers. Insects are very important factors in“t,}ll t‘he
tribution of these germs and they are among the most d'?ﬁdxs-
trouble.s to control. Prominent examples are pear bli ht1 bCult
leaf blight [Plate XIII, d], blight or wilt of cucurbi%s ’[Plean
XXVL a] and wet rot of potatoes [Plate XXII al.t 8 -
bacteria are useful, as soil bacteria, those producing r:)ot t.ub OI1ne
on leguminous plants, those giving flavor and o
butter, etc. : ey
. Thread Fungi (including Downy Mildews). This
1nc}udes a miscellaneous lot of fungi of which only the Dgroup
Mildews are of economic importance in this state. Theseozr?ly
dews are usually distinguished by the rather dense whit'II;
growth they form on the outside of the infected parts Sie
Plate XIII, b.. Examining this under the microscope, it is.found
to consist of erect fertile threads having a special, oft’en tree-like
branching above, on the tips of which the thin-walled summe;
spores are borne singly. Less commonly, these fungi form
lz.lrge, thick-walled, dark colored winter spores embedded in the
tissues, from which they are liberated only by decay Profni-
nent examples of the downy mildews are blight ot: potatoes
[Plate XXIII, a], downy mildew, or blight of melons and
cucumbers [Plate XVIII, b], and the downy mildews of li
beans [Plate XIII, b], and of grapes [XVII, b]. o
Smuts. The smuts cause very importa’nt diseases of the
ce;'eals, especially in the central and northwestern part of this
c01'1ntry. As their name indicates, they are ordinarily distin-
guished by the “smutty” outbreaks on various parts of the
host,' most commonly occurring in the floral parts. Some
species, the white smuts, of which few are of economi'c impor-
tance, are permanently embedded in the tissues and lack this
dusty character. These outbreaks are made up entirely of the
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es. The spores are usually single cells, but may consist
everal cells united into a ball, which sometimes is covered
a coating of sterile cells. The spores in germinating often
rise to secondary sporeé, after the fashion and nature of
yeast fungus, and these help greatly in spreading the fungus.
the case of corn smut, for instance, these secondary spores
‘capable of existing and multiplying sapropyhytically in
are. In this state, the. most injurious smuts are those of
, corn [Plate XVI, b], oats [XIX, e] and barley [XIIL, a].
usts. Rust is a term often used by growers to indicate any
ing of foliage, but as restricted here, it is applied to those
1, reddish or -blackish outbreaks on leaves and stems that
somewhat similar to the smuts but usually less dusty and
quite firm. They form a very common and large group,
nclude some of the most injurious of our parasites. In
state, the economic species include such examples as apple
t [Plate XI, c], oat rusts [Plate XIX, c-d], carnation [Plate
XV, b] hollyhock [XVII, d], bean [Plate XIII, e] rusts, etc.
*he rusts are especially interesting because their spore forms
y occur on different hosts. Let us illustrate this with the case
the black stem rust of oats: spermatia, inconspicuous, sup-
ed spore stage, on upper surface of barberry leaves; I,
idio-spores borne on the under surface, beneath the above,
the cluster cups; II, or uredo-spores, forming the reddish
breaks on the stems of oats in early summer; III, or feleuto-
es, forming the black, less dusty, outbreaks on these same
s later in the season. Some rusts possess only one or two
these stages. In the case of the apple-leaf rust, the aecidial
summer spores occur on the apple leaves and the teleutal or
inter spores on the cedar in the “cedar apples.”

Fleshy Fungi. These are the most conspicuous fungi, includ-
g the toadstools, shelf fungi, puffballs, etc. The “spawn”’
>f the cultivated toadstool is the mycelium, and it is perhaps
hiefly by this that thése fungi are carried over the winter. The
dstool itself is the fruiting body, bearing the thin-walled
ores on the surface of the gills, that radiate out on the under
e of the cap. In the puffballs, the dusty cloud that puffs
out on pressure is composed of the spores. These forms are
gely saprophytic, getting their food from the humus of the-
il or dead wood. Some species are parasitic on trees; the
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injury done to trees and ti i i
it Considerablefl timber by the mycelium, causing dry

Sac Fungi (including Powdery Mildews). Under thi
group come a great variety of fungj, including some of olls
most' destructive parasites. They are distinguished mic 3
scopically by the fact that their winter spores, often ei htr‘m
number, are borne inside of sacs or asci, and these in tufn 4
enveloped, partially or wholly,” by a special receptacle. ’lfl}:e
ppjvdery mildews constitute one of the most distinct and im ore
tant groups of this class. They are characterized by tiei-
mycelium developing on the exterior of the host, showing as :
cobweb-like or cottony growth. The summer spores _are proz_1
duced on this in upright chains. The winter spores, asco-spores
are formed inside the small yellowish or blackish balls, peﬂthecia’
that can be seen with a lens, or often by the naked eye,
e.mbe'dded in the mycelium. See Plate XV, c. The great varia-,
tion in the character of the sac fungi is shown by the following
examples: powdery mildews of cherry [Plate XV, c], phlox
[Plate XXTV, a], and rose [Plate XXV, a]; black knot’ [Plate
XXIV, c], black rot [Plate XVII, a], ergot [Plate XXV, b].
Not .uncommonly the summer spore stages of this clas; of
fungi are serious parasites, while the winter spore stages develop
merely as saprophytes, as in the case of apple scab, bitter rot
and brown rot.

Imperfect Fungi. These are so-called because only summer
spore stages are known. They are suspected, for the most part,
to be m.erely stages of the sac fungi, and every once in a while
these winter stages are found, as recently in the case of bitter
rot of apples and brown rot of peaches. Under this group
come many of the leaf blights, leaf spots, anthracnoses, molds,
etc. Common examples are sooty blotch of apple [Plate XI, b],
black rot of quince, anthracnose of bean [Plate XIII, c] po’tato
scab [Plate XXII, c], leaf spot of violet [Plate XXVIII,,d], ete.

PREVENTION.

It has become evident to the reader who has followed us
thI:IS fz%r, that the fungous troubles of Connecticut are of suf-
ﬁcu'ent importance to demand the efforts of the grower to lessen
their ravages. What are some of the methods that may be
employed to control them?
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' Selection. The first requisite for good plants is Good seed,

ed with a capital G. Aside from any physiological advan-

that large, plump, thoroughly matured seeds may have over

ler shrivelled ones, the former are less likely to come from

ased .plants or to carry disease germs than are the latter.

ome cases it is desirable to know the origin of the seed, for

the case of the grain smuts, the spores adhere mechanically

o the seed. Evidently, seed from a field free from smut is

o be preferred to that from a very smutty field, though the

d may look as good. Potato tubers, though not strictly seed,

me under this class. Use scabby tubers and the resulting

will be more or less scabby, according to the season. The

me principle holds true of nursery stock. Buy of the most
iable firms, avoid purchase from nurseries. where certain
bles are known to be bad; inspect the stock when it comes
discard the poor, especially if it shows knots or diseased
Selection of warieties may aid in some cases to keep
n specific troubles, since it is well known that varieties vary
usceptibility to disease. For example, in a recent visit to
rsery, the writer saw Wealthy and Fallowater apples abun-
antly covered with leaf rust, while all of the other varieties
the same block of trees were free. Greenhouse growers well
w that there is wide difference among the carnations in
ing. Our government botanists have even taken up the task
earing disease proof varieties to certain diseases by selection
breeding. Along this line, the writer recalls what was told
1 by an eastern asparagus grower who was troubled with
He said he noticed in a certain spot of a neighbor’s
eld that a few asparagus plants always remained green after
e others were dying from the rust. He obtained plants from
place, and was gradually building up a bed to determine
‘he could secure exemption from the disease by obtaining
rust-proof variety. He may or may not succeed, but his
periment costs him little to determine this point. Selection
ground certainly counts in those cases where disease has
ome established in the soil. A rational system of rotation
ust be adopted to prevent or lessen such troubles as onion
mut, potato scab, club root, etc. Through continued use,
Specially with the same crop, the soil of the greenhouse may
ecome infected with stem rot, drop and other fungous troubles.
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Cleanliness. It is easier to write about ideal farm method
than it is to carry them out; nevertheless, no one will dens
that cleanly methods are the best. Thorough culture not 0n1y
destroys weeds, conserves moisture,_ but it aids in the quickei
destruction of old leaves, etc., that may be harboring the dis-
ease germs of last year’s crop.. Refuse of the present crop
especially when diseased, if left on the land, becomes a me'nacé
to succeeding crops of a.similar nature. When one sees a turni
field in which the owner has very carefully gathered all of thg
roots except those “clubbed,” he feels -confident that the
grower is helping along the trouble in the future use of that
field for a similar crop. So, too, a field left covered with anthrac.
nosed melons does not help the success of future crops. The
manure pile is-a very essential feature to successful plant grow-
ing, but it should not be made a refuse pile upon which diseased
vegetable matter is dumped. It will never do any harm to
gather carefully all rotting fruit and refuse stems from the
garden or orchard at the close of the season; it will do good,
but the place to put them is in the bonfire.

Pruming. With certain diseases, the best treatment consists
in the removal of the affected parts. In pruming pear trees for
blight, or plums for black knot, one must cut off the infected
branches so as to include all of the diseased wood. Aside from
the removal of the diseased limbs, pruning is useful by letting
in air and sunlight to aid in the rapid evaporation of moisture
and thus hinder infection from germinating spores; it also
lessens the work of spraying, where this is done. The thinning
of fruit, when abundant, or_the removal of decayed specimens,
is a common practice that aids in minimizing most rot troubles.
Greenhouse men fight many troubles, as leaf spot of violet, by
picking off the diseased leaves as fast as they appedr. As many
of our greenhouse and garden troubles first get a foothold on
a few leaves, the prompt removal of these is desirable. The
place for all such refuse is the fire.

Fungicides. One of the most effective methods of fighting
many fungous diseases is by the use of fungicides. These are
prepared in such strengths that the spores adhering to the
treated parts are either killed or prevented from germinating
while the tissues of the plant are not injured. Such treatments
are made in different ways to meet the requirements of various
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bles. Seed treatment, for instance, where the seed is soaked
prinkled with the mixture, has been found an effective
od for preventing most of the cereal smuts. Applied to
- tubers it is one of the ways of keeping down scab of potatoes.
il treatment is sometimes given where the germs- become
blished in the ground, as in the case of onion smut and club
oot, when lime and sulphur may be used.

| Fungicides are most commonly applied as a spray. By means
pray pumps, the fungicide is distributed uniformly over all
s ligble to infection as a fine mist. Upon drying, if the
gicide contains a sediment, this serves to destroy spores that
e brought later. Spraying depends largely for its success on
venting rather than curing disease. The man who wins with
s treatment is the one who anticipates and precedes his trouble
er than the one who follows along after the disease has
ed a foothold. From the above consideration, it becomes
parent that there are two very important factors to successful
ying; namely, it must be done always with thoroughness
at the proper time, which varies with the disease to be
ted. A great many substances have been tried as fungicides;
few of the most valuable are given here. Further informa-
on this subject is given in Reports 1890, p. 110; 1893, .
; 1808, p. 266, and Bulletins 111, 115, 125, 142 of this
ion.

ORDEAUX MIXTURE. 4 lbs. Copper Sulphate, 4 lbs. Fresh
e, 40 to 50 gals. Water. Dissolve the copper sulphate in
or cold water, suspending in a coarse bag. Slake the
in a small amount of water and then strain into the spray
rel which is half filled with water. Dilute the copper sul-
e to about half a barrel and then pour into the spray barrel,
rring the mixture. If necessary, add a little water to fill the
rrel. Where large quantities are used, it is advisable to make
ock solutions of the lime and the copper sulphate, each con-
ning 1 Ib. to 1 gal. of water. The proper proportions of each
. gallons each per barrel) can then be used, as in the preceding
: nt, when needed. Bordeaux mixture is the best fungicide
and is to be used in all cases except when sediment on the
Sprayed parts is objectionable. The home-made mixture is pre-
ferable to anything bought in the market; and the dry powders
used for dusting merit little attention as yet.
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DiLute BoroEAUX. 2 Ibs. Copper Sulphate, 4 Ibs. Fresh Lime
40 to 50 gals. Water. This is sometimes used when there is
danger of burning the foliage by use of the stronger solutions
as in the case of peach and Japanese plums. Caution, however,
may be necessary even with this strength, especially on 01&
foliage. Perhaps it is most useful-for the second spraying, when
necessary for peach curl.

RESIN BORDEAUX. 5 lbs. Resin, 1 Ib. Soda lye, 1 pt. Fish Of
5«gals. Water. Dissolve the resin in the oil heated over ﬁrej
cool and add the lye, stirring slowly; then add water and boii
until mixture will dissolve thoroughly in cold water. Use at
rate of two gallons to a barrel of Bordeaux. This makes the
Bordeaux mixture adhere better to smooth foliage and also to
last longer. It will probably be found most efficient when used
on such plants as carnations, onions, asparagus, etc.

SopA BORDEAUX. 1 Ib. Soda lye, 3 Ibs. Copper Sulphate, 5
o0z. Lime, 30 gals. water. Halsted, of New Jersey, gives this
as a substitute for Bordeaux when one objects to much sediment.
It requires more care in its preparation, as an excess of soda,
or too little, will burn the foliage, so the formula calls for just
enough soda to neutralize the copper, with a little lime added
to make it slightly alkaline. Selby, of Ohio, used a slightly
modified formula (4 Ibs. copper sulphate, 124 to 114 Ibs. soda
lye, 50 gals. water), which he preferred to Amm. Sol. Cop. Car.
for the late sprayings against black rot of grapes. His formula,
because of the omission of lime, leaves no sediment.

AmM. Sor. Cop. CARBONATE. 5 ozs. Copper Carbomate, 3
pts. Ammonia, 45 gals. Water. Dilute the ammonia, if strong,
with several volumes of water and use just enough to dissolve
the copper carbonate; then dilute with water to 45 gallons.
This fungicide is often used to replace Bordeaux when no
sediment is desired on the sprayed plants. Because it lacks this
sediment its fungicidal value is temporary and it has to be
used more frequently. There is danger of burning the foliage
if the solution is improperly prepared, so care is needed to use
just enough but not too much of the ammonia. It is most fre-
quently used in the later sprayings for bitter rot of apple, rots of
grapes and celery leaf spots.

CoPPER SULPHATE. 3 to 4 lbs. Copper Sulphate, 45 gals.
Water. This strength is used as a winter spray, where it is
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cired to kill spores (or lichens) on the limbs. A ‘weaker
n, I Ib. to 250 gals., is sometimes advocated as a summer
for peach rot; but the writer has not tried this strength.
OTASSIUM SULPHIDE. 3 ozs. Potassium Sulphide, 10 gals.
Zater. This fungicide has been found especially useful on the
wdery mildews. Because it leaves no sediment, it is also
anted for greenhouse work in general but requires frequent
lications. A different strength has been used for sprinkling
n to prevent smut.

FORMALIN. (A) 1 Wb. (1 pt.) Formalin, 50 gals. Water.
1 Ib. to 30 gals. Water. The (A) formula is used for
revention of grain smuts, by thoroughly sprinkling a pile of
e grain which is stirred so that all the seeds are wetted. The
is left in piles or sacks over night before drying or planting.
(B.) formula is used for potato scab, the tubers being
ked in it 175 to 2 hours. Selby, of Ohio, also recommends
ts use for onion smut, the seed being sprinkled as it lies in the
rills at planting.

I'“CORROSIVE SusLIMATE. This is sometimes used instead of
ormalin for grain smuts or potato scab. In the latter case the
rs are soaked in a solution 1 Ib. to 50 gals. for 134 hours.
s is a poison and corrodes metals, hence care is needed in

In the greenhouse this is used to check the
dery mildews. Most frequently the powder is sprinkled
er the foliage. Sometimes the fumes produced by heating
used, but care should be exercised not to ignite the sulphur.
better method is to mix the sulphur with oil and paint this
the steam pipes. Sulphur is also used, sometimes with lime,
infected land to prevent onion smut. Stewart, of New York,
ommends 100 lbs. mixed with 50 lbs. air-slaked lime per
e, used in the drills with the seed.

Lime. Occasionally this is put on land infested with certain
gi. For club root of cabbages, etc., 80 bushels per acre sown
roadcast in the fall is recommended. For onion smut 75 to
5 bushels per acre drilled in with a fertilizer drill are required.
Hor WaTer. For the grain smuts, soaking the seed 10 to 15
nutes in hot water at 132-5° F. is one of the most effective
reventive treatments. Where large amounts of grain are to be
reated, the cumbersomeness of the method and the trouble in

ing the grain are the chief objections against its use.
20
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SPRAY MACHINERY.

For a general discussion of this subject and illustrations of
types of pumps, see Bulletin 125 of this Station, also Reports
1890, p. 104; 1893, pp. 74, 105; 1898, p. 266. It is purposeq
here merely to mention the different kinds and indicate the fie]q
in which they are most useful.

Atomizers. These are bellows that produce the spray from
a small cup containing the liquid at their tip. They are harq
to werk for any length of time and their usefulness is confined
to the greenhduse or small beds of ornamental plants outdoors.

Powder Guns. These are used to dust dry mixtures over the
surface of plants, usually when dew is on them. They are not
of much value in fighting fungi.

Pail Pumps. The best form is that in which the pump is
inserted in any pail and held in place by the foot while one
hand is used to pump and the other to direct the spray. These
are of value around gardens or with small fruit grown on a
limited scale. Effective pumps are likely to be expensive.

Knapsack Sprayers. There are two types; those in which
compressed air is first pumped into a reservoir and then used
at will to force out the spray, and the common type in which
the spray is forced out directly by pumping. These are useful
on small fruit farms or in gardens where one can not use a
barrel pump mounted in a wagon. It is.rather hard work to
carry one of these pumps on the back and spray for any length
of time and so they are not very popular. :

Barrel Pumps. When one wishes to get among plants
where there is not room for a wagon, the small barrel pump
mounted on two wheels is very handy and preferable to the
knapsack sprayers. The ordinary pump mounted in a kerosene
barrel and carried around in a cart or light wagon is the type
in most common use. The style in which the air chamber is
immersed in the barrel with only the handle protruding is now
accepted as the best. In purchasing such a pump, one should
select a durable rather than a cheap make, and one that is strong
enough to readily supply two lines of hose, each with a double
nozzle. In commercial orchards force pumps are sometimes
used in tanks of large-capacity. For certain purposes, as potato
spraying, an apparatus may be fitted up with stationary nozzles.
See Report 1893, p. 75.
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Power Sprayers. In these machines the power is other than
ﬁand. Steam is used in some cases, but such machines have
’ cely obtained a foothold in this state. The most common

is where the power is supplied by the horses through
ing. This makes it necessary to keep the apparatus moving,
and thus often prevents sufficient spray reaching the plants.
ently, machines in which the force is supplied by compressed
or by liquid carbonic acid gas have been placed on the
arket and are attracting attention. As yet, a perfect and cheap
swer sprayer does not seem to have been developed.

NOTES ON SPECIFIC TROUBLES.

' The following notes are upon the specific troubles that have
een reported in this state. Most of them have been seen the past
vo seasons. A few of the hosts, though economic, are not
wn commercially in this state. Some of the fungi, while
rring on cultivated plants, are scarcely of economic import-
One can never be sure, however, that these may not at
e time become troublesome. The few physiological troubles
are given are distinguished in the headings by the use
talicized common names. Specimens of all have been placed
he Station’s herbarium and special mounts of the most
ortant have been made for educational purposes. The hosts
arranged alphabetically.

ALFALFA, Medicago sativa.

EAF SroT, Pseudopeziza Medicaginis (Lib.) Sacc. This is

ommon fungous trouble of alfalfa, though not so important

1 this state since the host, apparently, can not be extensively

wn here. It shows as small reddish purple spots scattered

er the leaves, which finally become yellowish. The only time
fungus has been reported as injurious was by Sturgis in
Report for 1899, p. 281.

APPLE, Pirus Malus.

Schr. Plate XII, c. The summer spore stage (Glaosporium
*uctigenum)) of this fungus is responsible for serious injury to
Pples, especially during recent years in the middle west. In
-Onnecticut it does not seem to be nearly so troublesome. The
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fruit often begins to rot, while yet green, early in July, and if
the season is moist from then on the trouble becomes greatly
increased, even causing serious rotting after the apples are stored.
Rotten sunken areas are formed which sapidly increase in size,
and in moist weather produce numerous pinkish fruiting pus-

tules arranged in concentric circles. “The spores are viscid and -

so are easily carried by insects. Recently the fungus has been
discovered on the branches, where it forms cankered areas often
at the base of the old fruit spurs. It is in these that the myce-
lium passes the winter and produces spores for general infection
another year. The winter or asco-spore stage is saprophytic
and curiously enough was observed in artificial cultures of the
fungus before found in nature. Besides the apple, this fungus
has the pear, and probably the quince, for hosts in this state.
The treatment given for apple scab, coupled with the pruning
of diseased limbs and the gathering of rotting fruit, is apparently
sufficient for Connecticut, but in more southerly states, where
the trouble is often serious, the sprayings with Bordeaux are
followed later in the season with Amm. Sol. Cop. Carbonate
(Bullssprd;ip.5s iF420p 2]

Brack MoLp, Fumago vagans Pers. See Pear.

Brack Rot, Sphaeropsis Malorum Pk. Plate XI, a. One
of the most common and universal troubles of the apple is black
rot. Ordinarily this does not attack green fruit, except through
insect injuries. It is most troublesome to the summer varieties
at time of ripening and to fall and winter varieties after storage.
The apples on rotting are brown at first, but usually blacken
later, hence the common name. This fungus also occurs on
the limbs, forming depressed, reddish, dead areas, or it may
kill the young twigs by girdling. It is very common on the
leaves, forming roundish or irregular reddish brown spots ; and
in this state most of the apple leaf spot troubles seem to be
caused by it. So far only one spore stage has been found, and
this places it with the imperfect fungi. The fruiting stage
shows on the twigs as small black pustules, easily seen by the
naked eye. The pear and quince are other hosts of the fungus.
To fight this trouble, the trees should be thoroughly pruned
of all dead limbs and twigs; the larger cankered areas, when
found, should be scraped and painted; the trees should be
given a winter spraying, followed by the ordinary treatment for
scab. (Rep. 1893, p. 91; Bull. 142, p. 2.)
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. BrLue Morp, Penicillium glaucum, Lk. This common sapro-
. ytic mold occasionally causes rot in storage apples. In a
iting condition it is easily identified by the green blue spores
at appear in clusters on the surface of the rotten fruit.
" BrownN Ror, Sclerotinia fructigena (Pers.) Schrt. Occa-
onally this causes rotting of ripe apples. It does not seem
to be specifically different from the brown rot of peach, ¢. .
. CrowN GarL. The crown galls on the apple have about the
same appearance as those on the peach and plum, though it is not
definitely known if they have the same cause. They form
regular knots or swellings at the crown or more commonly
wer down on the roots. So far, in this state, the trouble has
been seen only on young trees, chiefly nursery stock. There
s some question just what the later effect is on the tree, but
it is safest to reject all stock showing any signs of this trouble.
1899, Dr. Sturgis set out on the Station grounds ten young
es affected with knot; part of these had the knots cut off,
rs had knots cut off and roots then treated with copper
Iphate, and some were left with knots on.  After three seasons
- growth, these trees were dug by the writer and the roots
fully examined. Very little difference could be seen in any
he trees at this time and the knots had spread very little,
ny. (See Report Conn. Pom. Soc. 1903, p. 43.)
UROPEAN CANKER, Nectria ditissima Tul. Plate XII, d.
s is found usually on old and neglected trees, where it gets
ted in the branches through wounds or possibly through
ter killing. As it is perennial through its mycelium, the
k is prevented each year from forming over the wound, so
an enlarging canker is formed showing the annual layers
wood in concentric rings around the original starting point.
examined at the proper time with a hand lens, the small,
globular fruiting bodies of this sac fungus can be seen
tered on the edges of the cankered area. All cankered limbs
uld be removed and the larger cut surfaces be given a coat
paint.
- Frv Serck, Leptothyrium Pomi (Mont. & Fr.) Sacc. Plate
XI, d. The small black spots, similar to fly specks, produced
this fungus are usually clustered on the fruit in numbers
half a dozen to a hundred or more. The conditions favor-
ble for sooty blotch also produce this fungus, so the two are
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often found together. The former trouble, however, proves tg
be the more serious as it is more abundant and evident. So far
the writer has'not found the fly speck fungus in a fruiting
condition, though it is classified with the sac fungi. A similar
fungus was sent to the Station on peach twigs in a fruiting
condition, last year, so it is not unlikely that this fungus winterg
on the apple twigs. )

LeAar Srots, Phyllosticta_sps. Not unfrequently one finds
species of the Phyllosticta fungi on the round brown spots on
apple leaves and apparently the primary cause of these. As
stated before, most of these leaf spots are caused by the black-
rot fungus. The fruiting stages of the two fungi are often
found in the same spot. At yet little is known of the life his-
tory of these Phyllosticta fungi, but they are possibly summer
stages of sac fungi.

Pixnk Morp, Cephalothecium rosewm Cda. During the fall
of 1902, this fungus, which commonly occurs only on decaying
vegetation, caused very serious loss to the apple growers of New
York state and to a less extent in this state. The trouble devel-
oped after the apples were picked for storage. Its development
was the direct result of badly scabbed apples, and a wet fall,
since it was only through the scabby spots that the mold gained
entrance to the fruit. These spots became covered with a lux-
uriant white growth of mycelial threads, which on producing
the spores changed to a pinkish color. The mycelium also
penetrated the tissues and caused the rot of the apple. Cold
storage checked the trouble but did not prevent the rotting of.
the apples when again brought into a warm atmosphere. The
prevention of this trouble requires a treatment that goes back
to the prevention of scab. ‘

Powpery MiLpEw, Podosphera leucotricha (Ell. & Ev.)
Salm. This is usually a pest only in nurseries, though occa-
sionally found in orchards on sprouts at the base of the trees.
It forms a cobweb-like growth on the leaves and on the young
twigs a dirty whitish felt, within which are embedded the small
brownish spherical receptacles of the asco-spores. It thrives
best in nurseries where the blocks of trees are very closely
planted, and may be avoided by thinner planting and spraying
with potassium sulphide or Bordeaux mixture.
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R usts, Gymmnosporanginm macropus Lk., G. globosum Farl.
tate XI, c, Colortype 2. Two rusts, similar in appearance,
1 here on the apple leaves, the former apparently the more
dantly. The apple stages (Restelia pirata and R. lacerata)
the I or cluster cup stages of the mature forms which occur
‘Cedar apples” on cedar trees in late April to June. Infec-
of the apple leaves takes place in May or June, producing

ht orange-colored spots that begin to show prominently in
aly. The fringed cluster cups [Plate XI, c] appear on the
inder surface of these the latter part of July and August, and
heir spores carry the fungus back to the young cedar twigs
new infection. There is great difference in the susceptibility
f different varieties of apple to the attack of these fungi. One
sees certain varieties of trees in the orchard and nursery
ly infected while others are free. Selection of varieties,
efore, is one way of avoiding the trouble. Wealthy and
owater, apparently, rust badly. Cedar trees in the vicinity
f the orchard should be cut down. Spraying, as yet, seems
» have given poor results. [Rep. 1891, p. 161; Bull. 142, p. 2.]
Scas, Venturia inequalis (Cke.) Aderh. Plate XII, a-b.
e of the fungi most widely discussed is the apple scab. This
is partly due to its general distribution and its injurious nature,
but also to the fact that it was one of the first whose control
as attempted by the use of fungicides. It occurs commonly
the fruit and leaves; very rarely on the twigs. On the
it it produces superficial olive-black “scabby” spots, that
en cause the young fruit to become one-sided and stunted.
cabby fruit, also, is apt to wilt in $torage and become rotten
rough infection with other fungi (see pink mold). On the
ves the scab colonies, one-quarter to one-third of an inch in
meter, are shown by a hand lens to consist of superficial
tile threads radiating out from a common center. The only
“specimens found on twigs [Plate XII, b] showed small pustules
not unlike those of the black rot fungus. Apple scab is the
asitic summer stage (Fusicladium dendriticum) of a sac
ngus that develops as a saprophyte on the fallen leaves during
the fall and winter, maturing its spores in early spring in time
‘,__,‘ infection of the unfolding leaves. Spraying experiments
‘have shown that this trouble can be controlled by Bordeaux
1! ixture. The first treatment is given on the unfolding leaves
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before the blossoms open, the second just after the petals fall
and the third, if necessary, follows two or three weeks later’
Sometimes a winter treatment with copper sulphate is given or;
the dormant wood, but this is hardly necessary. [Rep. 1893 p
72, 83; Bull. 142, p. 2.] : g
Soory BrorcH, ? Phyllachora pomigena (Schw.) Sacc. Plate
XI, b. During the past two seasons this has been one of
our most serious apple pests.  The fungus forms a prostrate
gﬁowth of matted threads, that in olive-black colonies more o
less cover the surface of the fruit. Because of its superficial
growth the fungus thrives best under moist conditions, such as
the past two seasons have afforded. It attracts most attention
on the lighter skin varieties, as the Greening, because of the
contrast in color. The injury to the fruit, at first, is chiefly
in its appearance, but thig is sufficient to greatly affect the
market value. Later, ill effects are shown in the keeping quali-
ties, as badly spotted fruit wilts badly, because of the rupture
of the cuticle covering the apple, and not infrequently rotting,
from other fungi, develops. So far the writer has not found
the mycelium on these blotches producing spores, though apples
were kept out doors over winter for this purpose. The fungus,
however, probably belongs with the sac fungi. It occurs less
prominently on the pear. The treatment ordinarily given for
apple scab proves beneficial in keeping this trouble in check. To
be most effective, the third spraying should be given when the
fruit has attained considerable size. [Rep. 1897, p. 171; Bull.
Ta2npa 2 i '
 Baldwin Spot. This trouble shows first in the fall as small
sunken rotten spots on the surface of the fruit and later as
isolated brown spots within the flesh, the tissue in these often
collapsing. When first studied it was thought that fungi or
bacteria might be responsible, but now it is generally considered
a physiological trouble, possibly resulting from too great loss
of water at these places. The trouble increases after storage,
especially in the development of the internal spots. Very similar
spots have been found in the interior of potatoes, which probably
result from similar causes and conditions. During the past sea-
son Baldwin spot was more prevalent than usual, being common
in Baldwins especially. The poor condition of apples, induced
by the peculiar growing season, and by the September gale
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‘A'.> shook most of the fruit from the trees, may possibly
plain its greater prevalence.

Irm't Scald. This is a more serious trouble with cold storage
es than with those stored in the ordinary way. It shows as
= brownish scalded places at first on the skin, but eventually
etrating deeper and is usually most prominent on fair skin
eties. While the cold no doubt has much to do with
eveloping this trouble, it also seems certain that the condition
¢ the apples as they enter storage is a very important factor.
a trouble that is under investigation by our government
ologists. :
pray Injury. Injury to the foliage and the fruit often fol-

spraying with Bordeaux mixture, especially when combined

insecticides. Circular brown spots are produced on the

es very similar to those caused by the leaf spot fungi and

he injury is sufficient many of these leaves are shed pre-

aturely. The injury to the fruit shows as russeting, and

y cause lop-sided growth. Carelessness in preparing the Bor-

x, failing to properly neutralize the copper sulphate with

sh lime, is sometimes responsible for-these injuries. In wet

ons, injury sometimes results where proper precautions have

en taken. As a rule, the earliest sprayings on the undeveloped

es do not seem to cause injury so frequently as later spray-

os on the fully matured leaves. : ot

wnter Injury. Plates IX, a-b, X, b. As stated in the

oduction, many apple trees were severely injured by -the

dden zero weather of December 9, 19o2. This was due to

sudden change following an open fall in which the trees

not properly matured for winter conditions. The winter '
'1003-4 has also been a very severe one, but the trees were

better shape for it. The injury in 1902 was shown in two

Ways. First: In the nursery or very young orchard, especially

Where the trees were cultivated late and thereby taken into

ter in an unripe condition, the injury was confined principally

the wood, the bark and the cambium remaining uninjured.

is injury became evident only on cutting across the stem, when

e wood [Plate X, b] showed a darker color than normal.

hen these trees were transplanted the following spring, the

favorable conditions of a dry May and a wet June finished

e career of many. When left in the nursery and’ severely
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Pruned back they made a more or less satisfactory growth accord.
ing to the severity of the injury. This new growth of wooq
showed as a white ring in striking contrast to the injured dark
wood within., See Plate X. If the old wood was severe]

injured, even if the new wood grew fairly well, there was fre}:
quently developed an evident whitish fungous growth at the
pruned surfaces on the injured wood, showing that there was
trouble ahead from wood rot. - Badly injured trees, too, were
ery brittle and easily broken off. Second: In orchards, most
commonly on trees four to eight years old, the injury often
showed as dead areas in the, bark, usually at the base of the tree
and more frequently on the northerly exposures. Sometimes
these sunken areas completely girdled the tree, thereby finishing
its career ; again they extended a foot or two up one side, being
separated by a fissure from the healthy bark. Trees injured
severely in this way put out an abundance of healthy foliage
early in the season and appeared in normal health until July,
when the leaves began to drop. Plate IX, a, shows a young
tree in Mr. Gold’s orchard at West Cornwall, photographed
in July, 1902, that was losing its foliage because of a similar
injury to the base of the tree. These dead areas resemble
cankered spots, and the writer mistook, at first, the injury at
West Cornwall for a fungous trouble, since on some of the dead
areas the fruiting pustules of a fungus [Plate IX, b] were found.
Evidently these .were developing as a later and saprophytic
growth. The healthy bark with its lenticels, which are some-
times mistaken for fungous growths, is shown in Plate IX, c.
Sun scald is also a winter injury of the bark due to warm
weather, starting into activity the tissues on southerly exposures
of the trunk, followed by a sudden freeze.

ASH, Fraxinus sps.

LeAF SpECK, Piggotia Fraxini B. & C. This produces very
small black fruiting pustules on the under surface of the leaves
of white ash.

Rust, Zcidium Fraxini Schw. This rust forms its cluster
cups on the leaves and their petioles in July and August. Often
it produces considerable distortion of the petioles where these
spore cups are embedded. It was observed on the white ash,
F. Americana.

NOTES ON PARASITIC FUNGI. 305

ASPARAGUS, Asparagus officinalis.

- ANTHRACNOSE, Fusarium sp. This trouble is sometimes asso-
iated with the rust on asparagus stems. It causes light-
-olored areas that become dotted with numerous pink pustules
f the spores. The tissue is killed at these places and so where
ndant the fungus may cause considerable injury.

1EoPARD SpoT. Apparently this is the result of some fungus,
hough it has not been found in a fruiting condition. It pro-
es reddish brown spots usually with a distinct border.

Rust, Puccinia Asparagi DC. By far the most serious fun-
ous pest of asparagus, however, is the rust. This shows as
k red or black pustules breaking through the skin on any
rt of the plant. These small pustules are usually oval in
ape, though they may become more elongated, especially on
larger branches. The reddish color indicates the formation
the uredo- or summer spores, while the black color shows the
esence of the teleuto- or winter spores. These different spores
y even occur in the same pustules; they are most abundant
August to October. The cluster cup stage appears as
ly as June, but does little damage and so far has not been
served by the writer. During the past season the rust was
er than usual in appearing and consequently less destructive.
me growers in Connecticut are now spraying against this
uble, but the work to be effective must be done thoroughly
d repeatedly. Resin Bordeaux seems to be the best fungicide
this purpose because of its sticking qualities. Spraying
uld begin the latter part of July and be continued until the
ddle of September. Sometimes the dead fields in the fall are
rned over to kill off at least some of the spores. According
some growers the Palmetto is more exempt from rust than
ost of the varieties. [Rep. 1896, p. 281; Bull. 142, p. 3.]

ASTER, Callistephus hortensis.

;"‘RUST, Coleosporium Sonchi-arvensis (Pers.) Lev. This rust
has been found so far only sparingly on cultivated asters. In
ture it is very common on wild asters and goldenrods. The
bright orange uredo pustules appear in clusters on the under
rface of the leaves. .

- SteEm Ror, Fusarium sp? Some of our growers report as
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serious a stem rot or decay at th& base of asters. This is prob-
ably caused by a Fusarium fungus, though no special study wag
made of this trouble, which evidently becomes established in
the soil.

Yellows. Apparently this is a physiologica.l disease, which
may be similar to peach yellows. Affected plants are often
spindling with some yellowish or whitish foliage and usually
develop one-sided flowers imperfect in shape and color. Some
growers think that the trouble becomes worse on ground used
year after year.

AZALEA, Azalea sp.

Rusrt, Pucciniastrum Vacciniorum (Lk.) Diet. The uredo
stage of this rust was seen in a local nursery doing considerable
injury to certain cultivated azaleas, apparently native varieties.
The rust showed on the under surface of the leaves as very
small thickly crowded orange dots, while the upper surface was
somewhat discolored by the injury to the tissues.

BARBERRY, Berberis sps.

ANTHRACNOSE, Glaosporium Berberidis Cke. In midsum-
mer barberry leaves are often found showing at their tip or
margin dead areas which in time may involve the entire leaf.
These brown “tip burns” are separated from the healthy green
tissue by a distinct purplish border. The very small fruiting
pustules can sometimes be made out, on the underside near the
healthy tissue, by aid of a lens.

Rusrt, Puccinia graminis Pers. The cluster cup stage of the
common black stem rust of cereals occurs on both the wild and
cultivated barberry. This appears in May embedded in slightly
swollen clusters on the undersides of the leaves. See Oats.

BARLEY, Hordeum sps.

Powpery MiLbpEw, Erysiphe graminis DC. The conidial
stage (Oidium moniiioides) of this mildew occurs on the leaves
in greyish moldy tufts, causing discoloration of the tissues.

Rusts, Puccinia graminis Pers., P. rubigo-vera (DC.) Wint.

These common rusts cause considerable damage to barley raised

for green fodder. See Oats.
Smuts, Ustilago nuda (Jens.) Kell. & Sw. Plate XIII a.
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“he loose smut is not uncommon in the spikelets of barley,
,I'-; ging them into dusty olive-black spore masses. The
overed smut (U. Hordei (Pers.) Kell. & Sw.), which has a
crmer blacker spore mass, has been seen but once. These
ubles may be prevented by the modified hot water treatment

" BEANS: STRING, Phaseolus vulgaris; LIMA, P. lunatus.

" ANTHRACNOSE, Colletotrichum Lindemuthianum (Sacc. &
on.) Bri. & Cav. Plate XIII, c. This is a common trouble
beans. It occurs on both the pods and the leaves, producing
n the former evident subcircular spots with a distinct reddish
urple border. The bacterial trouble described later seems to
more common on the leaves than this, and most of the spots
ined on bean leaves have been due to that. Anthracnose
n gets started through infested seed; so only sound plump
d should be used. Destroying infected seedlings and the
t diseased leaves should prove helpful in checking its appear-
ince. Spraying with Bordeaux should begin when the plants
re only a few inches high and be continued at intervals of two
r three weeks until the pods are maturing. Burning the rubbish
t the end of the season is recommended, since the trouble is
orobably carried by this in the soil. [Bull.'142, p. 3.]:
'BricuT, Pseudomonas Phaseoli Smith. Plate XIIT, d. This
'-Wy common on the leaves of string beans, producing brown
d areas at the tip or margin or large irregular spots within,
leaf often turning yellowish all over and dying. Parts of
hese diseased areas often have a pellucid or water appearance.
he lima bean leaves, one often finds smaller reddish bordered
ts distinct from the above and similar in appearance to those
anthracnose; yet even these seem to be of bacterial origin,
tobably started by insect punctures. See note by Sturgis in
port 1898, p. 262. The treatment for blight is the same as
anthracnose. [Bull. 142, p. 4.]
' Downy Mirpew, Phytophthora Phaseoli Thaxt. Plate
\IIT, b, Colortype 12. This fungus was first described from
Pecimens found near New Haven by Professor Thaxter in
: It occurs only on the lima bean and has since been found
. a few other eastern states. It occurs most commonly on
1e pods, covering them more or less completely with a con-
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spicuous white felt of the mycelium and summer s
This distorts and often aborts the pods, rendering them unfit for
the market. Less commonly the fungus attacks the flowers
and young leaves and stems. It is .most prevalent in moist
seasons and in the low wet places in the fields. Too close plant-
ing of the vines also induces its development. Just how the
fungus passes the winter still remains a mystery, as the Wwinter
or oospores have never been found, though looked for carefully
by‘the writer 9nd others. Probably the mycelium gains entrance
to some of the seeds and it is carried over this way. Wet, loy
land should not be used and the .plants should stand far
enough apart to admit plenty of sunshine. Spraying every
two or three weeks from the last of June until September

is helpful in controlling the trouble. The first sprayings may

be made with Bordeaux and the later with Amm. Sol. Cop.
Carbonate. The diseased pods should be gathered at each pick-
ing. [Reps. 1889, p. 167; 1890, p. 97; 1893, p. 77; 1807,
p. 159; 1898, p. 236; Bull. 142, P. 4.]

Lear BrorcH, Isariopsis griseola Sacc. (Cercospora colum-
nare E. & E.) In one field this was found abundant, producing

angular brownish areas of varying size and giving the leaves

a sickly yellowish color. With a lens the fruiting stage can
be seen, as small black columns with greyish bushy heads, stand-
ing out on the under surface of the leaves.
on the old pods.

Lear Sror, Phyllosticta phaseolina Sacc. This was seen
once. It produces large dark spots showing concentric
markings. ,

Motrp, Fusarium sp. If beans are left too long in the field
in the fall or if not properly matured when stored, this fungus
develops a vigorous growth of white mycelium over and in the
seeds.

Rust, Uromyces appendiculatus (Pers.) Lk. Plate XIII, e.
This is very injurious to some varieties, including both dwarf
and pole forms of the string beans. The small, roundish, dusty,

It was also found

reddish black pustules that usually thickly cover either surface *

of the leaves contain the uredo- and teleuto-spores. These
occur occasionally on the pods. The rust is most common in
August and September. Avoid planting varieties that rust
badly, and burn the rubbish in the fall. [Bull. 142, p. 4.]

pore stage
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BEET, Beta wul garis.
gAF BricuT, Cercospora beticola Sacc. Plate RURNT ea

is a very common trouble on beets and chard. The leaves
e more or less covered with roundish spots, one-sixteenth to
pe-quarter inch in diameter, which have a greyish center and
rplish border. Only summer spores are known, placing it
the imperfect fungi.

Scas, Oospora scabies Thaxt. This causes scabby spots on
e roots similar to those on potatoes. In an experiment,
gis found that “beets, mangels, turnips and ruta-bagas are
eptible to potato scab in a marked degree if planted on soil
fested with the fungus causing that disease. None of these
crops, therefore, should occupy land which has recently
orne scabby potatoes.” [Rep. 1896, p. 266.] ‘

BLACKBERRY, Rubus villosus and vars.

ROWN GALL, ? Dendrophagus glebosus Toum. Reported on
host but not seen by writer. See Raspberry.

EAF Sror, Septoria Rubi Westd. Plate XIV, b. This is a
on trouble on the foliage, producing small, circular spots
eventually have a whitish center with a purple border. The
uiting pustules when present show as minute black dots sunken
n the white area. Tt is caused by one of the imperfect fungi
d occurs also on the raspberry and dewberry. It is ques-
able just how much damage this causes when fairly abun-
, but if it proves serious, early spraying with Bordeaux
ould probably pay. [Bull. 142, p. 4.]

ORrRANGE Rust, Gymnoconia interstitialis (Schl.) Lagerh.
e XIV, ¢, Colortype 9. This forms orange colored dusty
itbreaks thickly covering the under surface of the leaves from
ay to July. At first these are covered by the epidermis, upon
rupture of which the spores are gradually scattered. Orange
st (Ceoma nitens) is the I stage of the mature form III, or
leutal, which occurs later in very inconspicuous pustules on
¢ same plants. The mycelium is perennial in the undérground
irts of the host, so that shoots year after year from these will
rusted. The best remedy is to dig up and destroy the infected
ts as soon as discovered ; it is especially desirable to remove
fIem early in the spring before the spore pustules break open.
“€rtain varieties seem miore subject to this trouble than are
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others, and it also occurs on the raspberry and dewberry anq
on wild plants of all of these. It is well to see that none of
the latter flourish in the vicinity of the cultwated plants. [Rep.
1889,p 172; Bull. 142, p. 4.]

BLUE GRASS, Poa <pratensis.

Powpery MirpEw, Erysiphe graminis DC. The conidial
stage of this mildew.often occurs on uncut grass in fence rows,

etc’~It forms a white powdery coating on portions of the :

leaves.

BOX ELDER, Negmtdo aceroides.

LeaF Sreort, Phyllosticta minima (B. & C.) Ell.  See Maple.

BROME GRASS, Bromus inermis.

Collected once on this-and
sclerotia smaller than

Ercot, Claviceps purpurea Tul.
several times on other species of Bromus;
on rye, g. v.

BROOM CORN, Sorghum vulgare var.

Grain Smurt, Sphacelotheca Sorghi (Lk.) Clint.
in Experiment Station grounds. See Sorghum.

Collected

BUCKWHEAT, Fagopyrum esculentum.

LEeaF BricaT, Ramularia rufomaculans Pk. Plate XIV, d.
Occasionally this becomes abundant and injurious in buckwheat
fields, but usually it is found only sparingly. Its fruiting stage
forms whitish, mealy growths scattered in patches over the
under surface of the leaves. This summer spore stage is the
only one known. [Rep. 1890, p. 98.]

Lear Sror, Ascochyta sp. Another trouble occasionally
found on the leaves produces circular, reddish brown spots.
These and the fungus causing them are very similar, if not the
same as the leaf spot of Rhubarb.

CABBAGE, Brassica oleracea.

CLus Roor, Plasmodiophora Brassice Wor. Plate XV, a.
This forms gall-like enlargements on the roots. These are mor-
bid growth of plant tissue, the cells of which are filled with the
spores, etc., of the slime mold that produces the trouble.
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entually the infected tissues rot, through the action of bac-
eria, and liberate these germs in the soil. = Badly infected plants
";, ve little root hold in the soil and so are cut off from gathering
sufficient plant food. They become spindling and head out
-,rly, if at all. The trouble becomes established in the soil
,hen garbage is dumped on it or the refuse from the diseased
-~'- is left in the fields. For this reason infected land is not .
pted for raising cabbage or the similar cruciferous plants,
waliflower, turnip, etc.  The disease even spreads to cruciferous
ds in the fields, as shepherd purse, and pepper grass.
tation with different crops should be followed. The young
ts should never be grown in infected soil. If an infected
2ld is ever used, a fall coating with lime sown broadcast at
rate of eighty bushels per acre, is said to be helpful in keep-
the trouble in check. [Bull. 142, p. 5.]

EAF Morps, Alternaria Brassice (Berk.) Sacc., A. Brassice
macrospora Sacc. These cause subcircular, blackish spots
f varying size on the Ieavg%s. The variety seems to be the
e common and has very large spores as seen under the
oscope. + The same fungus occurs on mustard and radish.
asionally the trouble becomes rather prominent.

OFT Rot, Bacterial. Often the leaves of the heads are more
less destroyed by a wet brown rot, which may become serious.

. CARNATION, Dianthus Caryophyllus.

. Fary Rixc, Heterosporium echinulatum (Berk.) Cke. This
rms on the leaves greyish spots, about a quarter of an inch
diameter, having a distinct purplish border. The fruiting
e shown under a lens is an olive black, upright growth of
ads. When occurring on the calyx, it often causes this to
ck open, which is very objectionable to the growers. Usually
le trouble occurs seriously only in neglected houses. [Bull.
s P 5]
- Grev MoLp, Botrytis vulgaris.
blossoms. See Lettuce.
. Lear Sror, Septoria Dianthi Desm. This often occurs with
preceding and the two look very similar. The leaf spot can
Sually be distinguished by the small black dots, or fruiting
ptacles, that are embedded in the center of the spots. Only

»
Sometimes occurs on the

21
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good plants should be selected for éuttings and all dead leayeg
removed as they appear. Care is needed in watering. Tt i3
easier to keep out these troubles by giving the plants the ver
best treatment than it is to control thenr after they are thoroughly
started.

Rust, Uromyces caryophyllinws (Schrank.) Schrt. Plate
XV, b. Rust is the most troublesome of the fungous pests of
carnation. It breaks out, in’ reddish brown dusty pustules
on the leaves and stems. Both uredo- and teleuto-spores occur,
but the former are more common. There is considerable differ-
ence in the susceptibility to rust with the various varieties,
Eldorado, Daybreak, Jubilee, and others are said to rust badly.
while Prosperity, Portia, etc., are more exempt. The conditions
of different greenhouses and the care given by the growers also
make differences in the amount of rust. Plants crowded too
closely or watered too freely on the foliage and at improper
times rust the worst. Many growers remove the rusted leaves,
if not too numerous. No doubt wery careful attention to this
treatment when the plants are first started and little rust is
found, would always-repay. Spraying experiments have been
carried on to some extent. Bordeaux mixture is objectionable
to the grower on account of the sediment. Potassium sulphide
to be of value should be applied in season, and repeatedly.
[Bull. 142, p. 5.]

Stem Rot, Rhizoctonia sp. This sterile fungus was found in
connection with the rot in one greenhouse. As the fungus lives
in the soil, it is desirable to keep it from becoming established,
since it will attack other plants as well.

Wivt, Fusarium sp.  In the Report for 1897, pp. 175-81, Dr.
Sturgis reports this troublesome to carnations grown in the
Experiment Station greenhouse. Perhaps both this and the
preceding fungus are responsible for the common stem rot
trouble of growers. The soil, if necessary, can be sterilized
with steam to rid it of,these fungi. ‘

CARROT, Daucus Carota.

BriguT, Bacterial. While visiting a seed farm in the vicinity
of Milford in 1902, there was observed a rather serious trouble
of this host due to bacteria. The infected plants showed a wet
rot, confined chiefly to the outer layers of the stem. These

NOTES ON PARASITIC FUNGI. 313

‘ a greenish black color, were watery and easily mashed out
Slace with handling. To a less extent the leaves showed
'_: ened spots and the inflorescence was somewhat infected.
. examination of these injured parts showed plenty of bacteria,
bich were, no doubt, the cause of the trouble, though no experi-
tal or cultural work was undertaken with them. So far
writer has seen no description by others of this trouble on

carrot.

CATALPA, Catalpa sps.
i

owDERY MILDEW, Microsphera elevata Burr. In nurseries
cially, but occasionally on the shade trees of lawns, this
ous is found coating the leaves on their upper surface with
ore or less conspicuous cobweb-like growth. Imbedded in
e dirty white mycelium occur the small black receptacles con-
ing the winter or asco-spores. In the nurseries the trouble
ht to be easily controlled by spraying with potassium
hide. ;

CEDAR, Juniperus Virginiana.

EDAR APPLES, Gymmnosporangium macropus Lk., G. globo-
Farl. Colortype 2. The teleutal stage of apple rusts occurs
1 this host. The “cedar apples” are reddish gall-like bodies
in the moist weather of spring send out elongated jelly-
horns all over their surface. These contain spores that
inate in position and produce smaller thin-walled spores,
, on the drying of the horns, are carried by the wind to the
e leaves, where their infection produces the cluster cup
e. The two species on the cedar are distinguished by the
iger, more tapering horns of G. macropus, which is the more
imon species. See Apple.

CELERY, Apium graveolens.

EAF BricHT, Cercospora Apii Fr. The so-called “rust” of
Towers shows as reddish brown irregular spots on the leaves.
adly infected, these turn yellowish and have a sickly appear-
e. The fungus can usually be seen by a hand lens as a
very evident upright surface growth. This is one of the
t serious troubles of the celery grower. At bleaching time
y spots of this or the next fungus may appear on the stalks.
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Where the trouble is likely to prove serious, spraying shoulq

begin soon after transplanting. Bordeaux is used for th

e first
and usually

Amm. Sol. Cop. Carbonate for the later sprayings,
Applications should be made about gvery two weeks up to the

time of banking. Sturgis found that dusting sulphur over the
plants was also an effective treatment. [Reps. 1892, p. 44
1893, pp. 81, 103; 1897, p. 167;, Bull. 142, p. 5.1

Lear Seor, Septoria Petroselini var. Apii Br. & Cayv. This
is a trouble very similar to the preceding and the preventive
treatment is the same. The twogmay occur together; buf the
leaf spot is usually distinguished by the small black dots, or
fruiting receptacles, in the rusty spots.

CHARD, Beta vulgaris var.

Lear BrigHT, Cercospora beticola Sacc. See Beet.

CHERRY, Prunus sps.

Brack Kwot, Plowrightia morbosa (Schw.) Sacc. Occurs
_injuriously on cultivated species and also on the wild species,
Prunus serotina and P. Virginiana. See Plum.

Brown Ror, Sclerotinia fructigena (Pers.) Schrt. Occurs
on both Prunus Cerasus and P. Avium. See Peach.

Lear Curt, Exoascus Cerasi (Fckl) Sad. The leaves
become badly discolored and somewhat deformed when attacked
by this fungus. Those worst infected usually drop off. The
trouble, apparently, is not common, but was collected a few times
in 1900 by Sturgis.

Lear Sror, Cylindrosporium Padi Karst. Colortype 11.
The crowded, small, purplish spots produced on the upper sur-
face’ of the leaves by this fungus are shown very well by the
colortype frontispiece. On the under surface the spores fre-
quently show as small, pinkish, agglutinated masses. Badly
infected leaves turn yellowish and drop off. The trouble is one
of the most common and serious occurring on the cherry; it
also pccurs on the wild black cherry, P. serotina, and occasionally
on cultivated plums. Spraying with Bordeaux mixture, start-
ing early in May, has successfully prevented the disease else-
where. [Rep. 1890, p. 102; 1895, p. 188; Bull. 142, p. 6.]

Powpery MiLbew, Podosphera oxyacanthe (DC) DeBy.
Plate XV, ¢. This is most injurious to young trees. The
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der surface of the leaves, and to some extent the upper,
comes covered with the white m_vcelium'of the fungus. In
fall, the winter spore stage is conspicuous, through the
merous small black perithecia (Plate XV, c) scattered amor%g
fungous threads. The trouble can readily be co.ntrolled.m
nurseries where it is injurious, by spraying elth.er Yv1th
deaux mixture or potassium sulphide, if taken in time.
1. 142, p. 6.]

] CHESTNUT, Castanea satiza.
i :

fanNTHRACNOSE, Marsonia ochroleuca (B. & C.) Humph.
“olortype 5. This forms conspicuous spots with brolei§h cen-
ers and purplish borders, on the leaves. It is most injurious
‘young nursery trees, but probably could be prevented by
roper spraying. :

CHRYSANTHEMUM, Chrysanthemum Sinense.

‘."-"ANTHRACNOSE, Cylindrosporium Chrysanthems Ell. & Dearn.
enhouse chrysanthemums sometimes suffer from this trouble.
produces large, brownish or blackish spots or blotches, some-
es covering the entire leaf.

Powpery MiLpew, Oidium Chrysanthemt: Rabh. This is a
y common trouble in greenhouses, the leaves becoming cov-
red with a mealy white growth. Apparently it is only the
idial stage of one of the Erysiphez, but the winter stage is
ever produced. Ada Prass, Colonel Appleton, Omega, Merula
d Julinda apparently mildew worse than Major Bonnaffon,
' Glory of Pacific, George W. Childs, or Ivory. The treatment
for this should be the same as for mildew of rose, ¢. v.

Rust, Puccinia Chrysanthemi Roze. Plate XV, d. Only the
edo-stage of this rust seems to occur in this country on the
chrysanthemum. This is a recent trouble, though one of the
yt' orst of this host. The dusty outbreaks of the reddish brown
‘ pores are about the size of a pin-head. These occur more or
less abundantly on the under surface of the leaves. Attention
'}éhould be given to the removal of infected leaves as soon as
seen. Queen, Black Hawk, Ada Prass, Timothy Eaton, seem
- to rust worse than Miss Pullman, Major Bonnaffon, V. H.
~ Hallock.
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CLEMATIS, Clematis Virginiana.
Lear Spot, Cylindrosporium Clematidis Ell. & Ev.

CLOVER, RED, Trifolium pratense.

Brack Dor, Phyllachora Trifolit (Pers.) Fckl.  Colortype 6
The under surfaces of the leaves are usually rather thickly Cov-.
ered by the small black. pustules of this fungus. It also occurs

. on white clover (T repens) and crimson clover (7. wicarnatum)
“It is not uncommon in clover fields. 7 :

Brack Morp, Macrosporium sarcineforme Cayv. This is also
troublesome in some clover fields. It produces on the leaves
reddish circular spots that often show faint concentric rings of
development. The fruiting stage is very inconspicuous on these
spots.

Lear Sror, Pseudopeziza Trifolii (Bernh.) Fckl. So far this
fungus has not been found very common on the leaves, where it
praduces irregular reddish brown spots, in the center of which
may sometimes be seen the small fruiting disc.

Rust, Uromyces Trifolii (A. & S.) Wint. Plate XVI, a.
the xcidial or cluster cup stage was collected by Thaxter in
June on white clover. Apparently this is not so common as the
uredo- and teleuto-stages, which are found in July and August
very commonly on red and white clover. They appear chiefly
on the under surface of the leaves as reddish, dusty pustules.
Perhaps this is the most abundant and injurious of these clover
fungi; it is not uncommon to find two or more of them on the
same leaves. [Reps. 1889, p. 174; 1890, p. 98.]

COLUMBINE, Aquilegia sp.

Lear Seot, Ascochyta sp. The large purplish blotches or
diseased areas often see<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>