CORRECTIONS.

P. 98, second line from the bottom, after per cent. insert, in form.

P. 123, last line, for 12%, read 129.

P. 124, sixth fertilizer analysis from the bottom of the page, before Soluble
Potato Manure, insert, Hubbard’s.

P. 125, sixth line from the bottom, the last figure in the line (potash guaranteed,)
should be 5.0 instead of 70.0.

P. 159, for the last paragraph on the page, substitute the following:~—

The conspicuous portions of the bean flower consist of an upright petal known
as the ‘ standard;” two narrower petals, distinct, projecting forward below the
standard and known as the *‘ wings;” and two petals in the form of a closed,
spirally coiled tube, occupying a position between the standard and the wings
and called the “keel.” (Fig.1). At the base of the keel is the ovary or young
pod surrounded by the stamens and prolonged upwards into the style, The long
stamens and style are completely enclosed in and protected by the keel.

P. 194, under Carrot, for Caroa, read Carota. Eighth line from bottom of
page, for Preloselini, read Petroselini.

P. 196, seventeenth line from top of page, for Trifoléum, read, Trifoliorum.

P. 214, thirteenth line from the top, for Porouospera, read, Peronosgora.

P. 217, sixth line from bottom of page, for compestris, read, campestris.
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. For 9 months. For 8 months. Total.

~ Amount brought forward, $15,278.41 $4,799.85  $20,073.26
Chemicals and Lab. Supplies, 1,296.40 101.41 1,897.81
Miscellaneous Supplies, 127.94 39.15 167.09
Fertilizers, . . . . / 99.80 811 - . 107.91
Feeding Stuffs, = . . .. . _."56.14 12.00 68.14
Library and Periodicals, . . .252.09 B80:88" 1 819,47
Tools and Implements, . S 13.80 11.90 25.70
Furniture and Fixtures, 5 . 36.52 2.61 39.18
Scientific Apparatus, - 5 100.07 90.20 190.27
Travehng Expenses of the Board, 25.81 2.75 28.56
R 160.05 34.00 194.14

Tobacco Investigation, . ; ) 442.34 230.78 678.12
Field Experiments, ’ : 5 0 1 2 S €.k 71.15
Fertilizer Sampling, : : : 259.58 2.70 262.28
Food Sampling, . : : 3 123.57 . 847 132.04
New Street Layout, 3 . PR (131001 R (e s B 1,089.89
Unclassified Sundries, . Al 96.05 250.65 346.70
Betterments, . s s PSS T ' 83.24 83.24
Repairs, . ; : A 419.20 478.66 897.86
Balance to New Account 3 PP U h SRR s 3.14

$19,893.81 $6,216.95 $26,113.90

As heretofore, the accounts are given for periods of nine and
three months to facilitate the comparison and correlation of the
two separate reports that are required to be made, to the United
States, and the State of Connecticut, conforming to their different
fiscal years, ending with June and September respectively. The
classification of expenditures is, as far as is practicable, that
which is recommended by the U. S. Secretary of Agriculture, for
use by all stations of the country, and which is required for the
special report to the Secretary of the Treasury, for the expendi-
tures from the congressional appropriation.

The accounts have been duly audited by the State Auditor of
Public Accounts.
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WM. H. BREWER,

Treasurer.
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1900
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* Miss C. 8. GREEN.*

3 £ - In c;lm"ge of Buildings and Grounds.
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e Laboratory Helpers.
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Sampling Agent.
V. L. CHURCHILL, New Haven,

*Till S_eptember 1st. Succeeded by Miss V. E. Cole.




ANNOUNCEMENT,

Tue CONNECTICUT AGRICULTURAL EXPERIMENT STATION was
established in accordance with an Act of the General Assembly
approved March 21, 1877, “for the purpose of promoting Agri-
culture by scientific investigation and experiment.”

The Station is prepared to analyze and test fertilizers, cattle-
food, seeds, milk, and other agricultural materials and products,
to identify grasses, weeds, molds, blights, mildews, useful or
injurious insects, ete., and to give information on various subjects
of Agricultural Science, for the use and advantage of the citizens
of Connecticut. :

The Station does not undertake sanitary analyses of water.

The Station makes analyses of Fertilizers, Seed-Tests, etc., for
the citizens of Connecticut, without charge, provided —

1. That the results are of use to the public 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 for Description.”

The officers of the Station will take pains to obtain for analysis
samples of all the commercial fertilizers sold in Connecticut ; but
the organized cobperation of farmers is essential for the full and
timely protection of their interests. Granges, Farmers’ Clubs,
and like associations can efficiently work with the Station for
this purpose, by sending in duly authenticated samples early
during each season of trade.

[=5~ By a recent Act of Legislature it is made the business of
this Station to examine articles of food and drink on sale in Con-
necticut, with reference to their adulterations.

Here it may be stated that, until further notice, the Station
will examine only such samples of food and drink as are collected
by its agents or such as shall be taken under its advice, and by
the methods it shall prescribe or approve. :

" All other work proper to the Experiment Station that can be
used for the public benefit will be done without charge. Work
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REPORT OF THE BOARD OF CONTROL.

To His Lixcellency, Lorrin A, ‘C’ooké, Governor of Connecticut -

The Board of* Control of the Connecticut Agricultural Experi-

ment Station herewitli submits its report for the year ending Octo-
ber 31st, 1897,

EXAMINATIONS orF Foop PRODUCTS.

_Eight hundred and seventeen samples of Food Products have
been bought by agents of this Station in various towns and cities
of Connecticut. These samples have been suitably examined with
reference to the presence of adulterants by Messrs, Winton,
Ogden and Mitchell, A fall account of the results of this work

is already in type, to appear as Part I of the forthcoming Twenty-
first Annual Report of this Station. '

Work ror tHE Darry Conmissioner,

All the chemical ‘work required by the Dairy Commissioner
has been done in the laboratory of this Station, including exam-
inations of twenty samples of butter, one hundred and ninety-two
of molasses and sixty-five of vinegar.

Tae FerriLizER CoNTROL.

During the months of April, May and June, Mr., V., L, Churehill,
sampling agent of this Station, visited one hundred towns and
villages of this State and drew five hundred and seventy-six
samples of commercial fertilizers, Which represented two hundred
and sixty-seven of the brands that have been entered for sale
within the State.

Analyses of samples of all these brands have been made in the
chemical laboratory, by Messrs. Winton, Ogden and Mitchell,
with the assistance of Mr, Lange. :

A manuscript copy of each analysis has been sent to the manu-
facturer and to each dealer from whom a sample of the goods was
drawn, S i

The Station chemists have also analyzed two hundred and
eighty-one other samples of fertilizers and manurial waste-prod-
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The study of these proteids, begun in 1889 by Dr. Osborne, has
been continued by him, with the assistance of Mr. Campbell,
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tigated and the results are already prepared for the printer. .

Mycoroarcan. Work, ¢

The investigations of Dr. Wm. C. Sturgis during the las
Station year have been principally as follows: ;

1. Successful experiments in preventing the prevalent mildew
of lima beans, with a study of the manner in which it gains access
to the young pods and of the agencies that assist its dissemina-
tion.

2. Trials of the efficiency of some fungicides in preventing the
early and late blight of celery. Excessive rainfall interfered
with the normal development of celery, but the trials warrant
recommending a definite line of treatment, |

3. Experiments to prevent the melon blight so disastrous of
late. This work was rendered nearly valueless by the heavy
rains, :

4. Successful trials in the prevention, by Bordeaux mixture, of
a fungous disease of Rhode Island Greening apples, known as
“sooty spot.”

5. Investigations upon an obscure disease of carnations, caused
apparently by a fungus (ZFusarium) choking the sap ducts and
inducing a peculiar wilting of the plants,

6. The investigation of an apparently new disease of potatoes
characterized by the sudden wilting and death of young plants.

7. A number of minor experiments, including preliminary
studies upon the so-called “calico” of tobacco, the value of fir-
tree oil as an insecticide, the cause of “leaf-curl” of violets and
various other matters suggested by correspondence.

HorticuLturaL AND ENToMOLOGICAL WORK.

Dr. Jenkins and Mr. Britton, with the codperation of the chem-
ical department, have continued the study of the relative availa-
bility of organic nitrogen, in various forms, by vegetation experi-
ments with rye and oats, with oats alone and with Hungarian
grass. Two hundred and fifty cultures, of oats followed by
Hungarian grass, grown in pots charged with natural soil, have
been carried ont during the spring and summer in the vegetation
house built for that purpose.

The comparative availability of nitrogen in bone of different

degrees of fineness, has been studied by forty-eight experiments

The proteids of YOertain leguminous seeds have been further inves-

of tomatoes, fifty-four of
, in rich compost and 'also
to which fertilizer chemicals
the forcing-houses to study

grafting hickories and
‘on the growth of forest
on of Forestry,

v ﬁ!ie ébliebtion
under the aus-
om a wide range

ss studies are the following :—

: botanic species, through long periods
of adaptation to various circumstances of soil, climate and treat-
ment, have developed into varieties that differ as widely from
each other as do the familiar varicties of apples, pears, straw-
berries, grapes and other fruits.
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2. The propagation of grasses from seed so long universally
practised, tends to produce, and in some cases plainly has pro-
duced, varieties that are superior in seed- and straw-yielding
capacity, but inferior in succulence and nutritive quality.

3. Under properly managed grazing of cattle and especially
of sheep, the grasses that make permanent pasture and firm tena-
cious turf have mostly been prevented from blooming, and to a
greater or less degree may have lost their power to yield large
and profitable crops of seed, and probably have acquired great
vigor in occupying the ground and in reproducing themselves
through lateral growth of their roots and rootstalks, and in pro-
ducing constantly renewed and abundant supplies of tender, sweet
and highly nutritious herbage,

4. Since with very few exceptions the good, cultivated forage

grasses of New England have come to us from Europe, and mostly-

by accident, it is not improbable that a careful search in the
countries where the grazing industries have been carried on most
successfully and for the longest time—would be rewarded by
finding varieties of grasses that are better than those commonly
known here, and would furnish valuable knowledge as to the
methods of profitable grass culture. Mr. Olcott inclines to the
belief that he has discovered in foreign countries and now has

under observation some grasses that will prove useful acquisitions

to this country. :

5. To test the 2500 distinct grasses that have been or now are
growing in the South Manchester garden—distinct as to localities
whence taken, though belonging to a few botanic species—Mr.
Olcott’s plan has been to propagate them chiefly from sets, rarely
from seed, in pure cultures on small plots, side by side, with con-
stant removal of weeds and with close cutting (as a rule every
other day) with the lawn mower, throughout the growing season
from early spring to late autumn, in imitation of sheep grazing.
This process to be carried on for a term of years until the quali-
ties of the grasses as respects vigor and tenacity of vegetative
life, ability to resist or recover from adverse influences of climate
and weather, and the wear and tear of constant treading, weed-
ing and cropping, shall have been amply demonstrated and put on
record. Then as the inferior sorts are gradually rejected, the
better ones are given increased area, and in good time the best

are to be propagated and distributed for use in lawns and pasture

lands.
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REPOﬁT ON THE CHANGES IN THE EXPERIMENT
STATION GROUNDS.

By Wituiax H. BrewEr, Agent for the State.

From the organization of the Expetiment Station in 1877 until
1882, it occupied quarters provided for it by the Sheffield Scien-
tific School, without any cost to the State. The State Legislature
in 1882 made an appropriation to provide the Station with quar-
ters of its own, and the Board of Control on May 13th, 1882,
bought the place it has since occupied, situated on Suburban
street, New Haven.

The grounds had been originally laid out and the house and
barn built by Eli Whitney, Esq., for his private residence, and
Suburban street had also been laid out with special reference to
this place. The grounds were of irregular outline, bounded on
three sides by curved lines conforming in a measure to the irregu-
larities of elevation. As described in the deed, the boundary had
thirty-four sides and angles, the sides having a total length of
1970 feet, and the area was approximately five acres.

Suburban street ran westerly from Whitney avenue, in a
straight line to the easterly boundary of the property above de-
scribed, which it met at nearly a right angle, and then followed
the boundaries of the grounds around the southerly side in a
double curve. A road had been laid out around the northerly
boundary in a similar double curve, but it had never been
opened for use. The residence had been built on the summit of
the hill, facing easterly, and directly in line with the lower and
straight portion of Suburban street, and facing the picturesque
East Rock, which lies beyond and directly in front.

The straightening of Suburban street had been discussed from
time to time, and the matter took active shape in 1892. On June
13th, Eli Whitney, Esq., who owned the property on three sides
of the Station grounds, petitioned the city authorities for a change
in the location of a portion of Suburban street. The petition was
duly referred to the Committee on Streets, a layout was made
substantially in accordance with the petition, the committee
reported to the Common Council January 5th, 1893, and orders
were passed.

This layout called for a change of location of only the eastern
portion of Suburban street, and did not cut into the Station lands
nor materially change its southern boundary. The plan, however,
called forth criticism because it did not straighten the street.
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pecially made to enhance the attractiveness of the outlook from
the old residence, now the main Station building; that the view of
the picturesque East Rock was in line with the street ; that the
buildings both in plan and position had been specially designed
in reference to this frontage and v1,ew that the proposed changes
would chano'e the street flontaoe "to what had been the side, and
that the attractiveness would be diminished and incidentally the
market value of the property affected.

The changes, however, were ordered, with the proviso that Mr.
Whitney was to open the street at his own expense, and settle
with the Station for any actual damages that might occur to the
property.

In August lengthy reports came before the city authorities, the
plans were accepted and the Board of Compensation ordered
to assess damages and benefits, and in September further orders
were given to the Board of Public Works relating to the layout.

The orders necessitated changes in the boundary lines on
three sides of the Station land. The new streets took a lunette-
shaped piece of land on either side and threw between the Station
grounds and the new streets portions of the old streets and also
portions of Mr. Whitney’s property. At its January session the
General Assembly, by special resolution, approved May 23d,
1895, conceded the changes asked for and appointed William H.
Brewer its agent and empowered him to settle with the City of
New Haven as to damages and benefits. Mr. Whitney died in
August of the same year.

After prolonged and full discussion, the agent, on January 9, 1896,
entered into an agreement with the execators of Mr. Whitney’s
estate, according to which the estate was to pay the treasurer of
the Station four hundred dollars, which sum was received Januar y
10th, and two hundred dollars additional were to be paid if a new
sewer was not built, with which the Station drains could be con-
nected. Agreement was also made as to gas and water mains,
reconstruction of fences, grading new driveways, and altela-
tion of the boundaries to straighten the line on the east and make
the northerly and southerly boundaries conform to the new streets.
For this purpose, four irregular parcels of land between the Sta-
tion land and the new streets and transfer rights to land which
had been in the old streets were to be deeded to the Station, and
the Station was to deed to the said executors one lunette- -shaped
parcel of land on the easterly side.

In March, 1895, the report of the Board of Compensatxon came
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this Station, considerately left details largely to the discretion of

the Station officers.
It has not been possible, under existing arrangements, to tra-

verse, annually, more than a small section of the field. I believe,
however, that all who are competent to form a correct judgment
of the quality and quantity of the work performed by my asso-
ciates, will ‘admit that the Station has liberally interpreted, and
fully discharged its obligations to the State.

Adulterations (falsifications, sophistications, admixtures) are
of several sorts, which it is well to distinguish, viz.: injurious,
disadvantageous to the purchaser or consumer; fraudulent, for
purposes of deception and gain; wnhealthful or poisonous, detri-
mental to health and life; accidental or unintentional, the result
of ignorance or carelessness; Aarmless, either in kind or in degree ;
and conventional, suiting public taste and demand.

The detection of adulterations, in many cases, is easy and cer-
tain, but in many others is difficult or doubtful. It is especially
difficult to prove with positive certainty the presence or absence
of all possible or probable adulterants. Not only are new materi-
als and methods for falsification constantly sought for, and put
to use, because, so long as they are comparatively unknown and
therefore unsuspected, they are likely to escape detection; but
the time, skill and labor required for making a thorough search
for all adulterants that are well known to be employed, commonly
prohibits exhaustive investigation on our part.

For these reasons we do not usually assert that any article
which has come under our scrutiny is pure or unadulterated ; but
we state simply and truly that it was “not found to be adulter-
ated,” or that such and such adulterants were not detected. In
some cases we may even declare that certain adulterants are
absent, but—since the falsifiers of food and drink make large
profits by their operations, and can afford to employ the costliest
scientific talent to discover new adulterants and to invent new
methods for rendering the old falsifications difficult to detect,—it
commonly would require more time than we can give to our
investigation to attain any greater certainty or any fuller knowl-
edge than is implied in our strictly guarded language.

To sum up, accordingly, while we are positive in testifying to
the adulterations which we claim to detect, we have no call to
declare that any article of food or drink is absolutely pure and
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so adapt themselves to the attacks of poisonous substances as to
acquire a considerable degree of tolerance or even of immunity.

Quantities of tea, coffee, tobacco, alcohol, opium or arsenic that
would kill an infant and prostrate a strong man, to the gradually
accustomed partaker become not only comparatively harmless
but even for a time enjoyable.

That such tolerance and such enjoyment are, sometimes, ex-
tremely perilous, is” well known though not sufficiently appre-
ciated. The poison through long indulgence may become a
necessity, its absence a distress, and either its continued use or
its abandonment an absorbing menace to health and life.

A number of successful food preservatives have long been in
established use, viz., sugar, alcohol, vinegar, lactic acid, salt,
smoke, spices, and “sweet herbs.” Al these antiseptics are at once
recognizable and known by their taste or odor. They are all
commonly reckoned harmless to sound digestion and good health
when used in moderation. They are all reputed to be unhealthful
to certain classes of invalids, or when taken in excess.

Sugar, formerly much used in making “fruit preserves,” is an
unavoidable ingredient of the food of “man, horses and cattle,”
being contained in small proportions in the cereal grains as well
as in most kinds of forage and vegetables, and abundantly pres-
ent in fruits, and if, by careful selection or preparation, the ani-
mals just specified are fed with food destitute of sugar, yet sugar
is inevitably formed in the digestive process, and is of necessity
concerned in their nutrition.

Alcohol, the preservative of “brandy peaches,” ete., is regarded
by the multitude of its habitual, temperate consumers, as a bene-
fieial stimulant and food. Used in excess, especially when undi-
luted with much water, it is universally conceded to be a danger-
ous poison.

Acetic acid, the characteristic ingredient of vinegar used in
preserving pickled fruits, as well as malic, tartarie, citric and
oxalic acids or their acid salts (such as cream of tartar or acid
potassium tartrate), found in common f{ruits, and lactic acid
(formed in the souring of milk and in the making of sauer kraut)
are salutary ingredients of food when largely diluted with water
and partaken in small amounts, but are powerful antiseptics and

injurious to health when largely used, or taken in concentrated.

form. Oxalic acid, harmless in small quantities, in large doses is
a deadly poison.

FOOD PRODUCTS. 5
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Benzoic acid is dearer than salicylic acid, and the latter is
much more agreeable to the taste and is reckoned to be, in general,
the more powerful preservative. Both these acids are efficacious
only in the free state. If neutralized or combined with an alkali
they cease to be antiseptic. _They are unadapted to use in milk
or cream, which are curdled by very small quantities of acids.

Borax (sodium borate) and boric (boracic) acid are now exten-
sively used because they are effective and cheap as well as odor-
less and their taste is edsily lost or disguised when they are mixed
with food. ¥F. T

As to the effects of the continued or frequent use of these
preservatives upon the health of consumers, the testimony is con-
flicting.

There is no doubt that our Food Law most justly demands
that “an article shall be deemed adulterated,” “if it contain any
antiseptic or preservative not evident and not known to the pur-
chaser or consumer,” Sec, 3, seventh, Whether the maker or
seller can maintain in court of law, that one of these or any other
drug or chemical preservative “is added to a food because the
same is required for the protection or preparation thereof as an
article of commerce in a fit state for carriage or consumption,”
“and not fraudulently to conceal the inferior quality thereof,”
{Sec. 8, ¢), is an important question that awaits decision.

It is evident that the laws should serve not only “for the pun-
ishment of evil doers” but also “for the praise of them that do

well,” and in this Report pains has been taken to announce as far

as possible the names and addresses of produce rs, manufacturers
and dealers whose goods have not been found adulterated as well
as of those who have been so unfortunate as to sell fraudulent
food products.

There are some falsifications which the public has long toler-
ated and which thus have come to be regarded as justifiable in

equity, or even as “in demand by the people.” Mustard, for -
example, has been so habitually and extensively adulterated by -

dilution with starchy matters and gypsum, that it sometimes ig
difficult to find it, even at the apothecary’s, with strength enough
to make an efficient mustard plaster for medical use,

Again, this kind of adulteration and the lying statements by
which it has been forced on the public, have so habituated people
to poor articles and low prices, that purchasers of the recent, gen-
erations probably do not know, in many cases, what genuine goods

tly adulterated
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agents. During this time, the adulterated or fraudulent fertili-
zers that, for twenty-five years previously, were common in our
markets, have practically disappeared, and, as respects them, the
intelligent farmer has been efficiently protected from deception
and fraud, although, so far as I am informed, not a single viola-
tion of the law has been prosecuted by a consumer of fertilizers.

Very respéctfully yours,

g i S. W. Joux~son, Director.

» .

The Connecticut Agricultural Experiment Station,
New Haver, July 31st, 1897.

. or Manufacture or
8, OT Jie of mis-
1 brande
or Edﬂlterated

11 food.
sell, °°
vithin
@very Term food
eye i y ﬂgﬂDEd.

R0 detined,

ished, or powdered whereby
e to appear better or of greater



Connecticut
Agricultural
Experiment
Station to make
analyses.

Notice to prose.
outing officers,

CONNECTICUT EXPERIMENT STATION REPORT, 189'(.

Sixth, if it contains poisonous ingredients which may render
such article injurious to the health of a party consuming it, or
if it contain any antiseptic or preservative not evident and not
known to the purchaser or consumer;

Seventh, if it consists, in whole or-n part, of a diseased, filthy,
decomposed, or putrid substance, either animal or vegetable, unfit
for food, whether manufactured.or not, or if it is in any part the
product of a diseased animal, or of any animal that has died other-
wise than by slaughter ; )

Provided, that an article of food product shall not be deemed
adulterated or misbranded within the meaning of this act in the
following cases :

(2) In the case of mixtures or compounds which may be now
or from time to time hereafter known as articles of food under
their own distinctive names, and not included in definition fourth
of this section;

(8) In the case of articles labeled, branded or tagged, so as
plainly or correctly to show that they are mixtures, compounds,
combinations, or blends;;

(¢) When any matter or ingredient is added to a food because
the same is required for the protection or preparation thereof as
an article of commerce in a fit state for carriage or consumption
and not fraudulently to increase the bulk, weight or measure of
the food or to conceal the inferior quality thereof;

(d) When a food is unavoidably mixed with some extraneous
matter in the process of collection or preparation,

Sec. 4. The Connecticut Agricultural Experiment Station shall
make analyses of food products on sale in Connecticut suspected
of being adulterated, at such times and places and to such extent
as it may determine, and may appoint such agent or agents as it
deems necessary ; who shall have free access, at all reasonable
hours, for the purpose of examining, into any place wherein it is
suspected any article of food adulterated with any deleterious or
foreign ingredient or ingredients exists, and such agent or agents
upon tendering the market, price of said article may take from any
person, firm or corporation samples of any article suspected of
being adulterated as aforesaid, and the said station may adopt or
fix standards of purity, quality, or strength when such standards
are not specified or fixed by statute,

Sec. 5. Whenever said station shall find by its analysis that
adulterated food products have been on sale in the state, it shall

ih
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DUTIES OF THE STATION UNDER THE FOOD LAW.,

The fourth, fifth and sixth sections of the foregoing act lay
certain duties upon this Station as follows

1st. To make analyses of food” products suspected of being
adulterated.

2d. Whenever it shall find by its analysis that adulterated
food products have bgen on'sale, it shall forthwith transmit the
facts so found to a prosecuting officer in the town where the adul-
terated food was found.

3d. The Station shall make an annual report.

The law also provides that the Station may adopt or fix stand-

ards of purity, quality, or strength, when such standards are not

specified or fixed by statute.

SAMPLES CQLQCTED BY THE STATION.

During the year beginning August 1st, 1896, authorized agents
of this Station visited eighteen cities and villages of Connecticut
for the purpose of buying samples of food products for examina-
tion,

These places are distributed as follows :

Litehfleld (Coumty s i . e i Dol 2 places
“Hartford SR TSN R Ll e £ b
‘Windham Y e e Lt | Vi ki
Now London: * i MERESIL: S0 L0 ety By 8
Middlesex o A0 o0 A ST eI s
NewRFbayanesrae Lo aeiaeds - Tak TR
Fairfield SRS A0 oM S Y =y AT 7 IS
Motal oo s sl e A T8 3¢k

By this means there have been secured 817 samples of food
products of the following kinds or names :

Goffee- tiu ol Lo s o 73 samples.
Pepphrciblack. .« .- S-SR v 52 £5

S e WhiTe! L . oo SRR 8 g

= BAYONNO . - R s e = = 30 5

MuBtard .o L ot RENER 7 i

transmit.ted
ﬁng uﬂwof‘ the town or
producte were sold.
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SAMPLES COLLECTED BY THE STATE DAIRY
COMMISSIONERS.
_

The office of Dairy Commissioner was established by an act
of the General Assembly, approved April 3, 1886, By this and
supplementary acts the conrmissioner was charged with the enforce-
ment of laws reguiah‘ng the sale of three articles, viz., butter,
vinegar and molasses.

The first Commissioner, finding difficulty in getting suspected
butter examined elsewhere, applied to this Station for aid, which
was promptly given, and from the beginning, all the chemical
work required by him and his successors in office has been done
by this Station gratuitously and testimony given in court as re-
quired. : X

The number of samples thus examined for the Dairy Commis-

sioners is as follows:\

Foop Sampres examinep rog Darry Coaissioners ¥roy
JuNE, 1886, To Avcust, 1897.

J.B.Tatem.*  G.D. Winslow. C. 8. Burlingame, J. B, Noble.f

Batten "l 20 o ss 28 26 T 23

= imitations Sane i 95 87 8 2
Moldgseg e 0 T SRA e 67 £y - 41 124

s adulterated .. __. 27 e 10 58

Cane Sugar Syrups..____ 13 2 it 16
Maple Syrup, ....__.__. 7 X - 2

v i “  adulterated. 4 o . =
Nitiegar - -0 TSN 140 = £ 88
Cream " | . SR e e i 3
368 113 66 314

During the twelve-month covered by this Report there have
been examined for the Commissioner twenty samples of butter,
sixty-five samples of vinegar and one hundred and ninety-two
samples of molasses and syrups which are separately considered
on pp. 61 to 64.

* Two terms,  Term unexpired,
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Ground Coffee.—Of the 45 samples collected, 6 were not
found adulterated. The names of dealers from whom they were
obtained and the prices paid are given in Table IL.

TaBrLe II—Grouxp COFFEE.

Station Price per half
No. ! Dealer. pound, cents,
7293  Hartford. Barrows & Thalheimer, 525 Main St. ... ....____ 13
71267 Meriden. H. E.Bushnell, 79 W. Main 8¢. ... ..l ._.._... 13
1458 New Haven.” _A. B. Stevens, 61 Broadway ... ... _.._.....___. 12
1216 New London. " T."W. Potter, 12 State St..... oo iuivecicanass 156
7390 Willimantic. Grand Union Tea Co., 725 Main St. oo oo .. 13
7368 / steBure Thompson; 198:MainiSt: LS s olc o, S8 L 13

The other 39 samples were found to be adulterated. The names
and addresses of the dealers, the prices per half pound and the
adulterants found are given in Table III, page 17.

The price per half pound was quite uniformly 13 cents (25
cents per pound). In two cases it was 15 cents and in three cases
10 cents.

The adulterants detected were peas, chicory, wheat or rye,
“imitation coffee” (brown lumps made from wheat middlings
to resemble coarsely crushed roasted coffee) and “ pellets” (of
pea hulls and middlings resembling roasted coffee).

Date Stone Coffee.—A sample of a coffee substitute, recently
sent to this Station without any particulars as to its manufacture
and sale, proved by microscopic examination and chemical analy-
sis to consist of date stones ground and apparently roasted. Dates
are used in considerable quantity in confectionery and it would
appear that the stones are utilized for ¢ coffee.”

The chemical analysis of the date stone coffee is given below,
with analyses by Storer of stones from light and dark dates for
comparison :*

Date Stone Slti;gg%%gt%{an Sggplfsdf‘x;g;n
Coffee. (Sugar cured). (Molasses cured).
Voatior .. S -eRERRat i v L 5.52 7.1 10.83
BV} 3 T e R A Y 1.75 1.05 1.02
Albumineide it S u L il 6.69 5.16 5.15
B g e i B L o 15.84 24.07 22.06
Nitrogen free-extract .........- 59.00 53.06 52.29
Eaftia Uyl L Rt o suly 11.20 8.95 8.056
100.00 100.00 100.00

* Bussey Inst. Bul, vol. 1, 1874-76, p. 3875.

Si5
:

Peas, Chicory.
Peas, Chicory.
Peas, Chicory.

/

- 7233
7150
7162
7158
7156
7166
7358

*Boo

Willimantic. ~Frank Larabee, 1

plaaﬁlzmn on page 16.
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EXAMINATION OF PEPPER.
By A. L. WinTox.

r
Brack Prrprr.

Particulars with regard to the nature of black pepper, its
adulteration, the methods for detecting adulteration and the
examination of samples purchased in Connecticut in 1895-96, are
given in the Report for 1896, beginning on page 32.

Standard o@e Black Pepper.—Black pepper should con-
tain :—

Ether extract (dried at 100° C.) not less than 6.5 per cent.

Fiber not more than L6107 8
Ash- Ly ) 6.5 i
%’nd 113 i 2.0 “©

Pepper sold in bulk packages;*

During the present year 45 samples sold in bulk have been
examined. Twenty-seven were pure or above standard. The
names of the dealers and the prices paid per quarter-pound for
these samples were as follows :

TaBLE IV.—PEprPER soLD 1IN BuLk, PURE OR ABOVE STANDARD.

Bridgeport.—Centennial Tea Co., 856 Main St., 5¢f.—R. T. Whiting, 345 Main
St., 8¢.—C. Russell & Co., 335 Main St, 8¢.—China & Japan
Tea Co., 820- Main 8t, 5¢. —Richards & Schmidt, 1010 Main St.,
. 5¢,—Chas. H. Reid, 476 Main St., 8¢.
Hurtford.—John Sloan & Co., 319 Asylum St,, 9¢.—Cady & Lombard, 69 Albany
? Ave., 10¢.—Boston Branch Grocery, 271 and 273 Main St., T¢.—
Kingsley & Co., 436 Asylum St., 10¢.—Family Grocery & Prov.
Co., 587 Main St., 5¢.
New Britain.—Boston Branch Grocery, 238 Main St., 10¢.
New Haven.—Fred. A. Basserman, 627 Grand Ave., T¢.—Savings Bank Grocery,
377 Congress Ave., 5¢.—H. M. Tower, 379 Congress Ave., T¢.
—S8. Lapido, 760 Grand Ave., 6¢.
New Milford.—Wesley Northrop, 5¢.
New London.—Thomas & Gumble Grocery, 437 Bank St., 5¢.—A. M. Stacey, 123
State 8t., 10¢.—T. W. Potter, 72 State St., 7¢.
Norwich.—J. A, Stoddard, 100 Franklin St., 10¢.—G. A. Ray, Cor. Water and
Shetucket Sts., 5¢.

* Usually paper bags, not bearing the name of the grinder or wholesale dealer.
t Quarter pound price, 5 cents.

mined and
cost price
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Zanzibar cayenne was quoted June 21st, 1897, at 11 cents and
« capsicums ” at 63 cents per pound.

Standard of Cayenne Pepper.—The purest samples of cayenne
examined at this Station have contained

o LR RIS AR S SR o e LR ey sl 4.5 to 8.0 per cent.
Non-volatile ether extract more t)vzn S 161001 4
Adulteration of Cayerine.—A variety of cereal products, of

woods, etc., are used for adulterating cayenne, as will be seen by
referring to Table VII. Oftentimes the mixtures are dyed red.

EXAMINATION oF SAMPLES FrROM THE CoNNEcTicuT MARKET.

Thirty samples bought by our agents, in bulk, have been chem-
ically and microscopically examined.

Method of Examination.—The adulterants of vegetable origin were detected by
the microscope. In order to confirm the microscopic evidence, determinations
were made of non-volatile ether extract (which consists of oil, capsiein,” color-
ing matter, etc.), by drying two grams of the material over sulphuric acid,
extracting with absolute ether and weighing the extract dried at 100° C.

Of the samples collected by our agents, 12 were found to be
adulterated. (See Tables VI and VIL.) The adulterants found
were buckwheat middlings, corn meal and other corn by-products,
wheat middlings, red sandal wood and coloring matters.

In the samples not found adulterated the percentage of ash
ranged from 5.25 to 8.00. Four of the adulterated samples con-
tained less than 4.5 and one more than 8.0 per cent. of ash.

The highest percentage of non-volatile ether extract in any of
the samples found by the microscope to be adulterated was 15.32.
The adulterant in this particular sample, No. 7457, was, however,
buckwheat middlings, which contains 7 or 8 per cent. of fat, and
therefore would not reduce the percentage of ether extract as
‘much as would the same amount of some material containing less
fat, like wheat middlings.

Sample No. 7422 consisted almost entirely of buckwheat mid-
dlings colored a brilliant red. In No. 7428 there was a large
amount of red sandal wood, or ¢ saunders” wood, as it is often
called, a dye wood which is quoted at 2% cents per pound at
wholesale. Judged by the percentages of non-volatile ether
extract, the amount of adulteration in the samples examined
ranges from 10 to 90 per cent.
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CLOVES.
By A. L. Winzox.

Nature.—Cloves are the ﬁowe?\'t;uds of a small tree (Caryo-
phylius aromaticus L.). a native‘ ofjthe Molucca Islands, but now
extensively cultivated in the Phillipines, the Sunda Islands,
Southern India, Zanzibar and the neighboring islands, the
Antilles, and tropical South America. The tree blooms twice a
year, in June and in December. The buds are either picked by
hand, or beaten from the tree with reeds and collected on cloths
beneath. They are usually dried in the sun, during which pro-
cess the color changes to brown.

The valuable constituent of cloves is the volatile oil which is
present to the amount of from 10 to 20 per cent. The clove
stems contain about 5 per cent. of the volatile oil. Oil of cloves
is prepared either from the flower buds or the stems.

During the year 1894, 2,655,099 pounds of whole cloves, having
an average value of 5.9 cents per pound, were imported into the
United States, and during the following year 2,464,274 pounds
having an average value of 6.6 cents. A small amount of ground
cloves was also brought into the country during these years.

In June, 1897, Amboyna cloves were quoted at wholesale at 10
cents per pound, Zanzibar cloves at 4% cents, and clove stems at
24 cents.

Adulteration of Cloves.—Both whole and ground cloves are
frequently adulterated with clove stems. A small amount of
stems is usually present as an accidental impurity in genuine
cloves, but when the amount is considerable, it is an indication
that they were added for fraudulent purposes. German authori-
ties state that pure cloves should never contain more than 5 per
cent. of stems. ‘

Cloves rendered worthless as spice by extracting the volatile
oil of cloves, have been manipulated so as to restore in a measure
their original appearance, and employed as an adulterant of un-
ground cloves. We are unable to say whether these exhausted
whole cloves are to-day on the market, but manufacturers of oil
of cloves are said to dry and prepare their extracted material for
mixing with ground cloves and also with ground allspice.

Among the other adulterants commonly used may be men-
tioned roasted and ground shells of cocoanuts, English walnuts
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oil in these samples ranged from 10.01 to 16.70 per cent., the fat
and resin from 4.90 to 6.20 per cent. and the ash from 6.50 to
8.50. Samples Nos. 7496 and are included, because they
contain a trifle more than 10.00 per cent. of volatile oil. They
have, however, a high percentagé of ash, which, together with
the low percentage of volatilé¢ oil indicates that the sampleg
are of poor quality, if not adulterated with clove stems or ex-
hausted cloves. L

Adulterated Ground Cloves.—The particulars with regard to
the adulterated samples are given in Table X. All but five of
these 14 samples were condemned by both the chemical and micro-
scopical examinations. Of these five samples, four, Nos. 7340,
7476, 7455 and 7393 contained less than 10.00 per cent. of volatile
oil and more than 8 per cent. of ash, and were not, therefore, up to
the standard of pure cloves. They contained some clove stems,
but whether in addition exhausted cloves were present, could not
be determined. Only one sample, No. 7444, which under the
microscope was found to be adulterated, contained over 10 per
cent. of volatile oil.

Although the determination of non-volatile ether extract is not
usually of much value, in cases where less than 4.00 per cent is
present it may furnish good evidence of adulteration.

Such samples as Nos. 7344, 7412 and 7423, could not have con-
tained more than 25 per cent. of real cloves and probably much
less. % 4

No. 7574, the only sample sold in a box with the grinder’s
name thereon, proved to be badly adulterated. As a rule the
name of the grinder on the package is an indication of purity and
it is the goods sold in bulk which are more commonly adul-
terated.

In addition to the adulterants above named, cocoanut shells,
wheat, charcoal, wood and allspice were found in some of the
samples examined.
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When the samples contained cloves or clove stems, the micro.
scope was depended on to detect the adulteration, since the deter.
minations of volatile oil showed no deficiency of this ingredient,
Only where powder of cocoanut shells was the only foreign mate.
rial, did the per cent. of volatile oil by itself furnish any evidence

of adulteration.

TABLE XI.—ALLSPICE, NOT FOUND ADULTERATED, SOLD IN Bur
) ) K,

CONNECTICUT EXPERIMENT STATION REPORT, 1897.

| Price { Non-
Station per Volatile Volatile
No. Dealer. Y4 pound.| Oil. | Ether Ash
[ Cents. |Extract.
7323 |Hartford—Woodward & Co., 174 Asylum! |
St. 10 <1230 | 4.76 | 5.50
7334 H. J. Case, 433 Main St. 10 2.84 | 5.30 | 5.34
7346 John Sloan & Co., 319 Asylum St. | 11 245 | 3.98 | 5.15
7338 Hills & Co., 368 Asylum St. [ 10 2.38 | 4.80 | 4.62
7429 |New Howen.—Fred. A. Bagsermann, 627 |
Grand Ave. ‘ 9 | 263 | 485 | 4.90
7449 H. M. Tower, 379 Congress Ave, | 7 2.67 | 5.62 | 5.05
71398 |South Norwalk.-— Brown & Wilcox, 70 [
. Washington St. | 10 | 248 | 445 | 5.00
7366 | Willimantic.—Frank Larrabee, 16 Church |
St. 1 10 2.70 | 6.61 | 5.12
7363 A. A. Trudeau, 931 Main St. ' 10 2.05 | 4.56 | 5.37
7380 C. R. Hubbard, 22 North St. 10 2,75 | 5.21 4.70
73617 S. E. Amidon, 877 Main St. 10 2.65 | 5.06 | 4.83
7373 Burt Thompson, 798 Main St. 10 2.33 | 493 | 4.93
|
TaBLe XII.—ADULTERATED ALLSPICE SOLD IN BULK.
: =
Price Non-
Station per Volatile|Volatile
No. Dealer. 14 pound. Adulterants. 0il. Ether
Cents, Extract.
7424 |New Haven.—S. Lapido, 760 Grand
Ave. 10  |Cocoanut shells. | 1.40% 2.60
7431 | L. Schmidt, 121 Hamilton St. 10 |Cocoanut shells,
Wheat, Cloves.| 3.65 | 4.00
7415 Grocery, 7194 Grand Ave. 8 |Cocoanut shells, 1.82 | 5.38
7468 | John T. Pohlman, 140 Dixwell| 10 |Cocoanut shells, ‘
Ave. Wheat, Cloves.| 350 | 4,22
7414 | Kohn Bros., 55 George St. 12 |Cocoanut shells. | 1.87 | 2.90
7463 | A. B. Stevens, 61 Broadway. 10  |Clove stems, 2.48 | 4.73
7441 | Conrad Weiss, 485 Chapel St. 9 |[Clove stems. 2.46 | 4.53
7439 | Graff & McKay, 51 Greene St. 10 |Clove stems. 3.22 | 5.21
7456 | D. M. Welch, 28 Congress Ave. 8 |Clove stems. 3.06 | 4.18
1389 | Willimantic. — H. C. Hall, 17
Union St. 10  [Clove stems. 3.85 | 4.56
3 Purinton & Reade, 707 Main St.| 10 |Cocoanut shelis. 2.13 | 4.50

* Figures in heav
allspice.

y type indicate percentages which we have not found in unadulterated
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now used to extract the essential oil and examination for exhausted cassia hag
been deferred by us until the methods of detecting this adulterant can be more

thoroughly studied.
Determinations of ash and sand were made by the usual methods.

Thirty-four samples of cinnamon sold in bulk have been col.
lected and examined. - ‘

Twenty-eight samples were found to consist of cassia bark,
Whether or not they contain exhausted cassia, has not been ascer-
tained. The percentages of ash in these samples ranged from
3.08 t0 5.97.

Adulterated Cinnamon.—Eight samples were variously adul-
terated with buckwheat middlings, wheat bran and other wheat
products, red sandal wood and other wood, and sand. (See
Table XIII.)

No. 7477 consisted chiefly of starchy matter from wheat, which
was probably added in the form of cracker waste or ship bread.

One sample, No. 7411, contained buckwheat middlings in con-
siderable quantity. No. 7396 was a worthless mixture of red
sandal wood and wheat bran with a little cassia. The high per-
centage of ash and sand in Nos. 7435, 7420 and 7440 condemns
them, although the exact character of the other adulteration was
not determined.

TasLe XIII.—ApurLTERATED CINNAMON.

| (

X Price X |
Stgtol.onj Dealer. gg";ny- Adulterants. ‘ Ash.
Cents
7477 |Hartford. Copeland Grocery, 56
Pleasant St.__._____. T |[Wheat (probably biscuit).| 5.18
7435 |New Haven. Graff & McKay, 51 ® S
Greene St. ___._____ LT s e M e R A 11.15%
7411 Kohn Bros., 55 George
BUreet ... oo doal 12  |Buckwheat .__......_.._. 6.34
7420 | 8. Lapido, 760 Grand
[ avenue -.----.--..... G tSapd B BESTNE 10 7L 110.22+
7469 | John T. Pohlman, 140
‘ Dixwell avenue_____ 85 N Reat = S 5 ™ 11.79%
7440 Conrad Weiss, 485
Chapel 8t. .___..C.. STy AR B Sl [12.378
7416 Grocery, 1794 Grand !
avenue ...----...... 8 |Wood, Wheat......___. 3.40
7396 |So. Norwalk. Brown & Wilcox, 170 i
‘ Washington St._____ 10 |Red Sandal wood, Wheat
BRAR e L ol 3.76
|
* 6.94 per cent. sand. 6.23 per cent. sand. _ 2.05 per cent. sand.

9.50 per cent. gand.
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Benzoic Acid.—A portion of the residue was cautiously heated and if fumes of
this acid were given off they were collected on a cool surface. The crystalling
sublimate was demonstrated to be benzoic acid by the following tests:

(1). The melting point was determined. y

(2). Some of the crystals were dissolved iu’ ammonia and the solution evaporateq
to dryness to remove excess of the alkali.” The residue was dissolved in watep
and divided into two portions. To one portion neutral solution of ferric chloride
was added, which gave the flesh-colored precipitate of ferric benzoate. Addition

of strong hydrochloric acid decomposed this precipitate with separation of benzoie
acid. . !

(3). The other portion of the-aqueous solution of ammonium benzoate (prepareq
according to 2), was mixed with an equal bulk of absolute alcohol and a few drops
of copper sulphate were added dropwise. A light blue precipitate of cupric ben-
zoate was thus obtained.®

Forty-one brands of tomato catsup found on sale in Connecticut,
were tested for benzoic and salicylic acids as above described.

From the results of the examination the different brands are
grouped in three tables on following pages :

Table XTIV includes samples in which neither salicylic nor ben-
zoic acids was detected ; Table XV, samples containing salicylic
acid ; Table XVI, samples containing benzoic acid.

Only 6 brands of tomato catsup found on sale were free from
the acid preservatives above named. Of the remaining 35 brands
collected, 27 contained salicylic acid and 8 benzoic acid.

CHILI SAUCE.

A sample (No. 11,138) labeled “Gold Leaf Chili Sauce, Capi-
tol City Pickle House, Hartford, Conn., J. S. Birden & Co.,” was
found to contain salicylic acid.

- CONFECTIONERY.

Shortly before Christmas, 1896, 30 samples, mostly of the
cheaper sorts of confectionery, were bought at 11 different
stores and candy factories in New Haven and examined by the
Station Chemists.

All of the samples were free from poisonous mineral colors and
terra alba.t In one case there were indications of the presence of
a fluorescent aniline dye.

* See Horn, Zeitsch. Analyt. Chem., 30, 732,
t Terra alba, literally signifying ‘‘white earth,” is a trade name for some
cheap, tasteless and flavorless white substance, in powder, which, can be used as a

make-weight adulterant. Pipe clay and gypsum are commonly sold under this
name,

s
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HONEY.

A single sample labeled “Busy Bee Brand, Pure Straineq
Honey,” bought of Boston Branch Grocery, 238 Main st., New
Britain, and examined by Mr. Ogden, is free from mixture with
glucose syrup. d

Direct polarization __.__. OO R IO Tl U —16.0 at 23° C.
After Inversion - gl e A —19.8 * 24,56° C.

MAPLE SYRUP.

A. “Maple Sap Syrup,” put up and guaranteed by Welch
Bros. Maple Co., Burlington, Vt.

B. “Pure Maple Syrup,” put up by the Vermont Farmers’
Maple Sugar Association, 43 to 49 Lyman st., Springfield, Mass.

C. “Vermont Maple Syrup,” packed by Hildreth Bros. &
Segelken, 28-30 West Broadway, N. Y.

The composition of these samples, determined by Mr. Ogden, is

as follows:— i
AL B. C.
Cane Sugar (Sucrose) ._._____.___. 61.90 65.60 67.00
Invert Sugar (Levulose and glucose) AT 13 41
Water il o N el 34.80 33.10 30.70
Other matters (by difference) |_.._..  3.13 1.1% 1.89

iy 100.00 100.00 100.00

Neither of these samples is adulterated with glucose syrup.

The examination does not show whether the samples are genu-
ine maple syrup or have been “adulterated” with sugar, made
from sugar cane or beet root.

SAUSAGES.

Forty-two samples of sausages collected during the months of
October, November and December, 1896, have been examined by
Messrs. Ogden and Mitchell solely with reference to certain anti-
septics.

Tests were made for borax, salieylic and benzoic acids.

In twenty-seven of the forty-two samples borax was found.
Neither of the other antiseptics named was detected in any of
the samples examined.
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The quantities of borax found by Mr. Mitchell in five sampleg
of sausages bought in New Haven were as follows :—
‘Bologna. ?gg{.
h{&s:yﬁl{lélggg.r l?&gbnﬂ.a“Merwln’s. ﬁg}x‘)}ggt. ﬂ‘f’l}‘eﬁ
Grains of borax in 1 pound of sausage =~ 8.4 26.1 20.7 36.5 50.4

Parts by weight of borax in 1000

parts of sausage__.._._...__...___. 1.2 24 3.0 5.1 7.9
Parts by weight of sausage to ] part

ofbora® Suio o L B 9156 294 371 2117 152

HEAD CHEESE.

No borax was found in a sample bought of D. M. Welch & Co,,
New Haven. In a sample bought at the New Haven Public
Market, New Haven, Mr. Mitchell found by the method describeq
on page 39, 12.34 grains of borax to the pound of head cheese,
which is equivalent to 1.76 parts of borax in 1000 of head cheese,

SALT CODFISH.

All of the samples of salt codfish collected, eleven in number,
were examined by Messrs. Ogden and Mitchell and found to con-
tain borax.

The brands tested were

“ Beardsley’s Shredded Codfish,” Beardsley’s Sons, 179 West
DT, INDEYES

¢ Crescent Bricks,” J. D. Dewell & Co., New Haven.

¢ Little Pearl Brand.”

“H. E. Taylor’s Brand.”

“Mother Ann George’s Codfish,” Slade, Gorton & Co., Glou-
cester, Mass.

Shute & Merchant’s “Gold Wedge, Fibered,” Gloucester, Mass.
(2 samples).

“Delicatessen Brand Picked Codfish,” packed by Gloucester
Mackerel Co., Gloucester, Mass. Three samples of picked cod-
fish without special brands.

OYSTERS.

Seventy-five samples of opened oysters have been examined
which were purchased in the following places : Ansonia, Derby,
Hartford, Meriden, Middletown, New Britain, New Haven, New
London, Norwich, Putnam, So. Norwalk, Waterbury, Williman-
tic and Winsted. :

These were tested for borax by Messrs. Ogden and Mitchell.
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Siaty-two samples of oysters freé Jrom borax were bought at the
~ following places.

Derby.—Fish and Oyster House, cor. Main and Olivia Sts,

Hartford.—John A. Pilgard, 138 Front St.; W. C. Wade, 199
State St.; E. W. Bull, 325 Asylum St.; Murray’s, 253 Asylum St..
Newton & Burnet, 341 Asylum St.; Bartlett & Case, 554 Asylum’
St.; John Flinn, 133 Main St.; T. A. Honiss, 30 State St.; L., G,
Abbe, 183 State St.; 8. R. Hyde, 253 Asylum St.

Meriden.—City Fish Market, Crown St.; L. C. Brown, 4 W.
Main St.; J. H. Preston, 25 E. Main St.

Middletown.—City Fish Market, 114 Centre St.; 170 Main St.;
F. W. Leonard, 104 Main St.

New Britain.—Wright’s Oyster House, 297 Main St.; Carroll &
Hansel, 60 W. Main St.; F. M. Walker, 127 Main St.

New Haven.—D. Ackley & Son, 24 Congress Ave.; A. Foote &
Co., 353 State St.; C. A. Wilcox, 490 State St.; Doolittle Bros,,
93 Broadway; Mr. Ferdinand, 434 Congress Ave.; C. L. Barnes,
81 Webster St.; John T. Pohlman, 142 Dixwell Ave.; Doolittle
Bros., 93 Broadway; D. Burton Brown, 744 Grand Ave,; Conroy
& Foley, 312 Grand Ave; D. H. Granniss, 262 Quinnipiac St.;
C. A. Wilcox, 490 State St.; Chas. Schraeder, 537 State St.;
Michael Starrs, 227 Congress Ave.; Silas Stow, 763 State St.;
W. H. Wilson, 78 Congress Ave.; H. W. Smith, 59 Church St;
W. H. Maynard, 169 Washington St.; Chas. Harris, 159 Washing-
ton St.; A.D. Vinton, 1 E. Grand, Annex; S. C. Burwell, 73 Front
St.; S. W. Glenney, 81 Wooster St.

New London.—C. B. Pimer, 446 Bank St; Hamilton, Powers
& Co., 58 Bank St.; Henry Lester, 133 Bank St.

Norwich.—Offenheiser’s Fish Market, 73 W. Main St.; J. T.
Fitzpatrick, 64 Eranklin St.

Putnam.—Willis & Brown ; H. C. Penniman; S. E. Morse.

So. Norwalk.—N. Y. Market, Washington St.; Hunt & Zeluff,
36 Washington St.

Waterbury.—N. S. Snow, 134 S. Main St.; M. A. Moore, 804
Bank St.; City Fish Market, 247 S, Main St.

Willimantic.—F. P. Strong, North St.; Cole Bros., Church St.

‘Winsted.—Johnson’s Cash Market, Main St.; Peck Fish Co.,
Main St.

Thirteen samples were found to contain borax.—Five of the
thirteen were Homan’s oysters, in pint bottles with printed labels.
One of the labels is as follows: “Ioman’s Pelham Bay Oysters.
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OLIVE OIL.
By A. L. Winron.

Source.—The ripe fruit of the olive tree (Olea Europwa) Cone
tains from 20 to 30 per cent. of ¢il, chiefly in the pulp. The oljyq
pit, within the stone, yields relatively a small amount of oil, op
inferior quality. 3

The process of manufacture consists in crushing the olives, begg
without breaking the stones, and subjecting them to cold pressure,
The expressed liquid is allowed to stand and the oil which rigeg
to the surface is removed. After clarification by filtering ang
racking off from the dregs, the oil is ready for use. Inferiop
grades are obtained by pressing the pomace a second and a third
time, finally with the aid of heat.

In Palestine, Greece, Italy, France, Spain and other of the
warmer countries of the old world, the olive tree has been grown
for centuries and olive oil forms an important article of food,

The tree was introduced in colonial times into tropical and sub-
tropical America by the Spanish. From Mexico its culture spread
into California, where it now grows in great perfection. The
pure olive oil in the Connecticut market comes largely from
France and Italy, but oil of excellent quality is now produced in
California.

Adulteration of Olive 0il.—Owing to the high cost of the finer
grades, olive oil has been extensively adulterated with the oils of
cottonseed, sesame, peanut, linsced and poppy, as well as with
cheap animal oils. Besides being used as adulterants, some of
these, notably cottonseed oil, are also sold under their true names.
as substitutes for olive oil.

EXAMINATION OF SamprLEs oF “Orive OiL” From TaE CoN-
NECTICUT MARKET.

Eighty-one samples for examination have been purchased by
agents of the Station in various parts of the State. Of these, «ixy
were from grocers and twenty-one from druggists. Samples were
bought from drug stores because many prefer to buy olive oil for
table use in bulk from druggists, rather than the brands in
sealed bottles found in grocery stores. In purchasing these sam”
ples care was taken to ask for “table olive oil,” as that sold foF
other purposes does not come within the scope of the food law-
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“ Qlive 0il” adulterated with cottonseed 0il.—Thirteen Sampleg
of this class (representing four brands sold in bottles and tw, i
bulk) are tabulated in Table XXI, p. 51. All the labels are i the.
French language and declare the ‘contents of the bottles t0 he
olive oil.

Sample No. 6846 may have contained some olive oil, but the
other samples probably contained no olive oil whatever, as the

are quite like cottonseed oil in chemical and physical propertieg

Excepting No. 6846, the sp. gr. at 15°C. ranged from .9219 to -9236, and the
iodine number from 105.3 to 115.3. Bechi’s test imparted to the fat a deep blagk
color. The reaction with Baudouin’s test showed absence of sesame.

Two samples adulterated with cottonseed oil were purchaseq
of druggists. They were the following : g

No. 6869, “Sweet oil.* Sold by W. N. Noble, New Milforq,
Price 15 cts. per 4 oz bottle. This has the properties of pure
cottonseed oil.

Sp. gr. at 15° C. .9238. Iodine number 108.5. Bechi test, deep black. Bau.
" douin test, yellow.

No. 6931, “Olive oil.” Sold at Starr’s Drug Store, State St.,
New London. Price 20 cts. per 4 oz bottle. This sample was
rancid and wholly unfit for use.

Sp. gr. .9193. Todine number 94.5. Bechi test, dark grey.

Olive oil adulterated with cotton seed oil may generally be
detected by the taste. In addition to the absence of the very
characteristic olive flavor, such oils often have the characteristic
taste of cotton seed and when swallowed leave in the throat-a
slight irritation which lasts for a few minutes.

Salad oil consisting in part of cotton seed oil.—Table X XII
describes nine samples of this kind, page 52.

In all cases “olive oil ” was called for by the purchasing agent,
but as the packages were labeled “salad oil,” or “table oil,” they
cannot perhaps be classed as adulterated, though some acquaint-
ance with the French language would be necessary in order t0
interpret their labels.

Olive 0il adulterated with sesame 0il.—One sample purchaSed
at a grocery store and three from drug stores were found to con:
tain appreciable quantities of sesame oil.

* “ Sweel oil,” according to the U. 8. Dispensatory, is a synonym of olive oil-




10[00 1 Sg
K013 yydiT

728
6’8

10[00 948139 18

” <G08

uSOu OZ 0°¢8
10709 14318028
hoqoo OZ 68
10109 14313 /9° T8
homov O./< 8F8
1010 1481S| 1'+'8
hoﬁoo oZ G'88

10100 1431[R(8 38

” 6'c8

» 1'¢8
10100 0N [p°F8
forn  |1cg

i 998
10[00 14S11S|0°F8

|
|

e

0L16" [¢% |95

[9

=
<

<«
o
& =

=
“

—
n
4 4

223129
© -

e}

CYT.,

\
\'
by
|

Tod 9011 g ‘

—

5 3

e B

= ]

®

= =
o

w =

3 B

=3

@

bl

s

-Avl3 og1dads

"0 og1 *40y
*a1110q

‘9I110q UL 10 jO
$90UNQ pINTY

Pied 1317 4e89
0 srxory|100L

g [dinqaorep “9s wivy B ‘AIe00dr) ysep S,U0|[i([ PR S e e 9OLN Op 9al|Q,p O 9YdIN0yg *J "fI3169
RRIE I SN TBIIBIY R 1C 008 & Tl RG]~ s e et R TR 1o |
, 9AT[( eIng 11831y p wopao)) ‘sieprodwy “op) uemdey) ‘| uyor|F689
[ i ‘100198 mnydsy “o) ¥ s|Ig eouRLy Ul poxprg -eugiedng 9A1(,p oJIny ‘piojuel 00 ® S[[1H |9889
0g \ n ‘)00 WIASY PLT “O) P PIBMPOOAY |~~ =~ === == =n=mme wmnr mmmo oL Ns L ST Tt 0oHLINID
Juaume|quo ‘eugtadng ‘eArQ,p ojmy ‘00N ‘X1ey np ouasny|$889
68 ” 199198 WIBJY gET “S0Ig WOV |- ==~ --------- TESSSRESE SE - e sEeA e wioy3e
3 ‘0 PAIIQ BOOWT WEDI) BIXF O X MON “0)) ¥ S[OUYDIN UIISLY 5189
4 n  4eams we )1z “Yesey onqng ey - - ‘0B.I01 A ougang 9AIQ,p SN ‘XNBOPIOG ‘OL) ¥ SI[ESIEIY|8L8Y
€9 5 100138 WNASY £61 ‘noFims) *q ___PUBINg RIX[ 0AT|Q,P OIIN|] ‘9SSBIN) D) B S[I] O[[AUNUOL 'Y LL89

L& pIOBIIEH “4s wnfdsy “o) ¥ n0s11800Y UOIMON
9¢
9¢

“T7Teumung BIXY OAI[(,p O[INH ‘Xnwspiog ‘dY) § UrUey UeINr|9L]9

........... TTTTTPIONUN MeN ‘uimury CM (Lo QA0 voonT wesl) exxy ‘Key] ‘wiogSeT 0y § 179080y *H ‘q (989
T BOONT eumlqng 9seul ] ‘uioyseT o) ¥ orY -Q|6¢89

ag “H ﬁooz%zsm Foe dmgzbam SRS ol i PAT[OP O[N] ‘901N ‘OL) ® O[qBI]|RCRY
(¢1¢] " ” " (3 I, et won®>o.~m op omuwmb ®>:O.@ oInyy ﬁzsemﬁom .®om.~m ‘Y 24 1 pmmw
79 " rm“_w jmop § 9)e3g *100 rmOum” ﬂOmﬂJOh .............................................. JLOR:2N{(6)
; WA “[8) “0p oBeiq uegy Ay [emoueN ‘equuy ‘v yueig|9cge
LG » » " e LI 110 9AL[Q 8ang “[¥)) “0p eur]) vjURY ‘wrey 9A1() oy 6¥89
$g n 98 10dBYD 0L) ‘UG P [[BF [ MPE|- - mmran e et a OALIOpP OIINH ‘S[i nes[[eInog|8r89
44 9 1 ” TR In i 98SB1Y) Op 98I0IA OAI[QP 2ugIng s[In{ ‘S[Ig IoUNeT (789
¢q » " 2 " 7777 TOBIaIA eAQP oI ‘o[[IesIBY ‘S010L] PUBMY ‘V § ‘T [|1F89
8¢ = “98 UMOI) 071 ‘oSny B JoZul[ LBy (-~====r=-omn - [0 8OO0 BNIXY ‘0I0JOISLI) URY ‘TaeOIY 1[[918] (F89
7P [ueABH MoN 98 [pdey)) 816 ‘uosdmoyy, 3 HOqILY| - epp1re[) euygiedng oAl),p O[N] ‘Xneapiog ‘Tonyseny) ¥ U0LIRg|9L89
Q. [T S SRR s SR A e USABH MoN
“s1s o8100r) puw qoamyy 200 ‘Lespip ‘(@ | =------------ HO pe[es ueie)] eugiadng vnyxy “op § 1auojuy |geg9
o] L S e n
e W
58 . 2
S5 REIEYe ‘pueag m
£= o
2@ <
e

ALVAALTAAY ANAOL ION SHHOOUL) Wodd TI() FAITQ—"XIX @14V ]

4



b2t et e, iy

-
Sy
(o ¢}
~
S
&
[=}
&
=
§
Z
=
=
<
=
@®
=
2
-
=
=
&
M
=
E
2
2
3
=
5
(=}
(&}

50

OIN0q YHM “Z0 g IO

-
” 10000 4UBNS | 978 | 5906° A1 B s o R Lmquojem ‘o) ¥ 1)x0q 01SOT "D/ Z0OL
” » G e e H R e e el e e UIBILIE MON 0oNs WIBJ 167 'SIOIS ‘d ‘S| $969
: "10[00 ON o e O e | S o o DIOJJIBY 491)s WN(ASY gF| ‘TWOIMON N O[IUJ| 8969
” " A S N ST e s s e PIojiIRY “jo0us wnidsy 9y ‘Luedmopy 3naq sued| g969
» » B ERE FOLE- 0T e e DIOJIIBH 10508 UIRK 60g "0 ¥ UOSSIS "L £969
» " 6'€8 | L9T6" Pl Slr=on T ot et OWUBWIIIA 190138 UIRIY €61 ‘UOS|LM "W UBL]| 5969
” ” g8 | 1916 NSl e e e UMOIRIPPIN "NIJ Y L] 9969
» » 928 | 6916 Ol e e S T R T"T"uopuom MoN “eoxs wey 6 ‘s1edoy ‘W | 1769
n | 40100 3uBS [ €08 | L9T6" SISl e 1aodedplrg ‘0aass (B L1 ‘[IBH souwdoiody| 1069
» “10[09 ON c'€8 | ¥916° D T e e g L 310doBpLag “0) ¥ sueAMS 'S d| 9069
» » 3'€8 | GLI6 08" | TTTTTTTmmme e e oo ggodeBpuag ‘onueas progaiey 6¢ ‘eedaq ‘Y H| 2069
" 0[00 JyBNg | 128 | L916" T sl " ” ” n | €689
MO[[P X I0[0D ON |« F'$8 DY 16 = s SaRlEsE R = o e A UDABT] MON ‘100118 yoany) 68 h.wnmgsmmm 'V "M| 2€89
- &2 —p v
£ = ® e 255 )
P < = g =0 RBdq =
2 £ £ o7 2
2 b E a3 S S
2 % e .

'AALVHELTIAdY JNOOd LON mHWHGUb@Q WoHdd

T HAITQ—'X'X TV,



1897.

CONNECTICUT EXPERIMENT STATFON REPORT,.

52

5 €901 | 9256
3 %'€11 | 6156
1 0°111 | 9226
» 0°60T | 0326"
" 0'€1T | 6136
0 8801 | 0£36°
n
5 T°01T | 6126
” %'o11 | 0826
soerg deo( 6211 | 6236
@ 5 @
Seele ST
=] 2 88
2 g )
S B e
g Qs

0'¢ |01

0¢ 01"

¢y |02

0g o1’

¢'g |03

R
0g |eT’

g'g 0T

R A
el 3
e < (e
Bo

o= | g8
s

58| @

#2

yode8prig “eAe peoarey

pue ‘18 peorg ‘109 o3RIy IRIS ONYAM OUT,
“uopuorT MoN ‘18 UIRJY gF ‘JIojsureq ‘g ‘o
TTTTUPIAON Y98 uiuRLg g0% ‘AI9AY 0 "H
PIOJUBY ‘190118 UIBJY g [ “'SOIE US[[Y

T QOIMION “8 UIRIY G £9€ ‘SIOMOJ 'L [
-- ‘uoAe MoN ‘Aempeorg “oxg ¥ ojuep 'g

© UOpuoTT MoN ‘98 Mueq Gg1 ‘SIARQ ¥ 0]y
“TTTueABH MoN “oAR [[omxI[ 88% ‘ddry D

UQARE]
“oAe ssorduop F) ‘Aeureo] ‘H o

monmcgoi ﬁ
‘ougradng egyLIel) ‘opelegy op ! ‘o) 'V A

8069
X1V.P ope[Eg op elnf ‘001N '{WZZBIY OJjOSO[ G769
sojuRN ‘ope[eg ® O[INH E:mmEH $£69

10 pe[es |
oIng eouepraolg “I ‘y ‘eouepraolg “o) [IQ UOIU[) (889
S e G oot i e 14 B S11 b
aing eoueplaorg “I ¥ ‘eduepraorg ‘o) [1() uOIU[)|ce69
R SR R e it okt e bt 99YLIRD

juewe[gqno(. ‘ougtedng ‘opeleg O[NY ‘BUOIDA TT(FE8Y
10 9198, 180g '99IN ‘UOqnOT ‘Y 3569
...................................... BILIQR
—caoES ho_ﬁﬁmw ‘pereg opng ougiedng ‘0oqnoT 50469
........ BOLIQRY |
Ipeoiey ‘enjueaer) ‘peeg opnyg euyredng ‘uoquor ‘5 ([FF89

Idea(

‘pueag

‘ON Uorels

TI() dEES NOLIO{) d0 ISVET LV I¥Vd NI HNILSISNOD ‘TI() avivy,— JIXX TT9V],



54 OONNECTIOUT EXPERIMENT STATION REPORT, 1897.

All the samples of milk bought of milkmen in Meriden, Wate,
bury and Willimantic contained more than 12.0 per cent. of soligg.
and 8.5 per cent. of fat. : :

Of the thirteen samples bought in Bridgeport a single one Cone
tained but 11.90 per cent. of solids and 3.3 per cent. of fat, while
in all the others the percentages of solids and fat were above 19
and 8.5 respectively.

In Hartford, of the twenty samples none contained less than 19
per cent. of solids. Three had less than 3.5 per cent. of fat anq
two of these, having high specific gravities, 1.034 and 1.0342, apq
very low percentages of fat, 2.9 and 2.65, had probably been pap.
tially skimmed.

Of the fifty samples bought in New Haven five had less than
12 per cent. of solids and the same number less than 3.5 per cent,

of fat. Of these, two were obviously skimmed milk, containing

only 0.5 per cent. of fat. The third was watered, containing
10.52 per cent, of solids and 2.4 per cent. of fat.

Two samples, one bought of J. H. Dore, Oct. 22, and one of
Ziegler on Oct. 19, contained borax, and were the only ones taken
in 1896 in which this antiseptic was found.

One sample from New London had but 8 per cent. of fat but
was good otherwise,

The single sample bought in Norwich was of very poor quality
and probably watered.

Of 118 samples which were bought in the autumn from milk
wagons in the eight cities named, 4 were more or less skimmed, 1
was watered, 1 is suspected of being watered, and 2 contained
borax.

Milk bought from groceries.—Of the thirty-three samples none
contained borax and only a single one was inferior (11.29 per
cent. of solids and 8.2 per cent. of fat).

While the number of samples examined is not large, it is suffi-
cient to show that in the months of October and November, 1896,
the general character of the milk supply was satisfactory for the
most part, but 9 samples out of 146 being inferior or adulterated.




TabL z X XTI I.——ANALsts oF MILK BOUGHT FROM MILK WA(}ON
— Continued.
e
Price .
Date. Names, Initials, etc., on Wagons. p(ejx; gtl:.t. Sp. gr. | Solids. Fag,
NEw HAVEN— Continued. P
OEUMRTORIEMIENTT) S st T 3 30.1 [ 18.2 | 44
s aaniSpring Glen Farm . . . c.o.ioide | 3 30.6 | 13.88| 43
SR T v Ml B e el | 3 31.0 [ 13.10 | 49
G (s R TR S S SATE R 28.6 | 18.50 | 43
s i A TR S SRR O (o | T lhe -8 30.9 | 13.8 | 45
s G s SRR IR G I RUEE 303 | 13.24| 4
R UG e TR B R g 31.2 | 14.3 | 4%
N, Wi T i | 3 | 2006 | 12:06] 3
{EIL9 IS JacobBom - 1h il el G E AT S & 287 | 18.1 | 45
91 0. A Kirk. . .o LT S | fis 8o | isd | 43
St IR ISP LR Tt (8 L nlll ST P N A IR EANE 30.4 | 12.64| 4
A ¢ o TR S T T L T e 3 29.7 | 13.2 | 49
CALOSNG T Nichled L L SN ARNECN I ey 3 30.2 | 13.33| 4.9
1496 et ORboTH & (0L 28 RS TR 3 31.0 | 13.03| 3.4
LA Oepoe 2 0 L M AL S e L DN 3 30.7 | 13.6 4.0
LN e e = s BRI Ul T IR Rt £ el 3 274 | 12.25| 34
T = R AN R TS R e 3 27.0 | 12.82| 3.9
Su b e S SN N PG 3 30.6 | 12.69| 33
SEVOEY | S o H men S SN RIC U LA TOE e 3 29071012.7 4.0
L AEOAD At = 2 ) B MBS ER L L WD 3 SGM12.77 | 3.6
S T ey YT R ¥ R A RS S 3 29.7 | 144 | a8
WS aB AL TS SRS TR W e 3 284 | 12.76| 3.9
a3 T Bhresredte o i & SRR L T e e e 3 29.6 | 12.38| 3.8
* 23 |—-— Simes (Hamilton St.) .. _.__..___. 3 29.6 | 10.62 | 24
G b P SRR S ST I e R R I 3 30.7 | 13.3 | 4.0
Lo ol I T e T e 3 29.6 | 12.3 | 36 3.1
to sl SO Dyt TS e el TRV 3 | 288 1286 43 3.6
R L U e B SRS SR SR | 40 5.0
e asiiee ittt A 1L T PPy T U 3 | 29.6 |12.89| 4.0 3.2
“ 24 |Valley Farm Creamery - ... ____ 3 30.0 | 1359 | 4.3 gf
gl e e “ bR L e LR e 3 3.7 [ 9.1 | 05 .
b L B L L 3 | 326! 935 05 <!
SRR Sl S )RR RN s S 3 | 32.6 | 13.68 4.2 s
A 1 e L 2 T BT SR N T 3 307|127 | 3.6 3.9
“ 19 G VE IR () 3 | 3L7|132 | 38 4
NEW LONDON. ‘ 29.5 ]{22 gg
Oct. 29 [H. W, BRI IRE b o 3 284 [ 13.7 | 47 gg-s ey
1 29 |0akland HarmeBairyr SNER e ih o o 0 < 10 3 30.8 [ 12.1 | 3.0 29'5 13.9 48
W 129 INAL RiGRaEasI s R Tah PR L g 3 29.3 | 123 3.5 ‘29’5 15'0 5‘7
.- 29 INT StenzomBREINRN IR BT § L 3 ; 274 | 1313 4.7 5 b i
NORWICH. \ |
Oct. 29 |C. B. ChapmaD. -~ ......... 3 | 306|111 | 24 o e
28.6 | 14.0 | 5.3
W ATERBURY.
Ooty 27 |AtvioBUMBRREY: - S RREERR 3 i 28.7 | 12.5 3.8
“ 27 |H. E. Barnes, Watertown._...._.______. 3 Aergssulgsy | 4.7 i ;
¢ on IS DNREONEON: | | L. .oco oo 4 | 295|133 | 43 e 48
B0 ol I RANIEOBOT .. . . e BN 3 295 | 12,56 3.7
o | Tadkwond ... .. coSREMEEEET 3 30.3 | 136 | 45 5 | 1418| 6.2
A ] (2B R | 3 29.2 | 13.3 3.9 29.6 | 12.24| 3.4
“ 97 |S. R. Middlebury - .- - - -memaeen._. 3 | 292|132 | 43
027 (B, Moriarty .- .--- -~---SSSSRERE | 4 | 296 124 | 3.8
“ 97 |W.J. Munson, Watertown__._________ g lagiohligsl| | 4.2
' 27 P. A. Patterson, Oakville.._..________ | '3 | 291|130 | 38
$ 27 | Schittler. ... .---~5=JSSERRT L | 4 21.3 | 139 | 5.3
RN ALT. M. Slocuny_ . . - - --+ =S SRR 4 1 30.0 | 13.1 4.6
WILLIMANTIC. | J |
Nov. 18 |0ak Pond Creamery ------eoooo . __ 3 26.6 1 13.48| 5.1
T T R 3 31.5 | 13.67| 4.1
« 18 |Pleasant Valley Farm..._____.______~ 3 29.6 | 14.09| 5.0
T S TR S 4 29.5 12.76‘ 4.1
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EXAMINATION OF SAMPLES oF MILK SENT BY THE Briperpqy,
Boarp or Hearrh. }

By W. L MircHELL.

In Table XXV are given the analyses of forty-eight sampleg of
milk sent to the Station by Dr. Sheedy of the Board of Healt of
Bridgeport, in August, 1897. The samples were taken by agentg
of the Board and .are stated to represent milk bought of milkmey
in that city. ’

Of the 48 samples, 35 contained over 12 per cent. of solids ang
3.5 per cent. of fat. Four others, Nos. 15, 16 and 23 of Aug, 12,
and No. 17 of Aug. 13, could scarcely be called inferior in quality,
although they contained somewhat less than 12 per cent. of solids,

Of the others, four samples, No. 10 of Aug. 12, and Nos. 18, 19
and 24 of Aug. 13, had been without doubt watered. The fiye
remaining samples, Nos. 3, 6, 14 and 19 of Aug. 12, and No. 3 of
Aug. 13, were inferior in quality, not adulterated.

Sample No. 8, Aug. 13, was evidently cream.

TasLe XXV.—MILK SUBMITTED BY BRIDGEPORT BOARD oF

HeavrTH.
S ifi | ’S i ’ i
No Date. Gg:‘g;tyc. Solids. | Fat. No. | Date. Gg;gilgc.‘: Solids. | Fat.
| | .
1 | Aug 12 | 29.8% 12.28| 4.1 I Aug, 13| 29.1. | 12.28 | 3.8
2 w12 ) 2907 | 18356 4.9 2 e lieo M 19.89 | 4.0
3 w 19| 309 [ 11.801] 8.2 3 RSl tor 111155 | 3.6
4 @70 [E80g 398 (89 4 R E e 0.1 | 4.0
5 “ 12| 30.9 | 12.88] 4.2 5 g | 314 | 1311 44
6 W12 [ 4B0eRaT 6R 3.8 6 ST R A 1261 | 4.2
" 0120 SEoGERTeisn 49 1 S0 372,12 | 3.6
8 w0 12IBa0RIST 2801 4.0 8 “13 | ... | 2349180
9 | e 1RSI 9g 1 8 Y 9 “ 13| 31.3 | 1466| 5.5
10 |1ow  daSieeEnEieNg a9 | 9y 10 « 13| 3202 | 12:62| 3.7
11 o 1201802 12,63 | 4.0 11 USIv ISl eT3.66 | 4.6
12 S 1SRRI AtN] 3 54 | 48 12 ¢ Igihe B0 1813 | 6.1
13 « SS9 | 9971 | 4.4 13 (LA T an 1275 | 4.2
14 SOTTURIRORO: 11,13 || 3.2 14 %13 |.29.8 | 12.27 | 4.2
15 G PRIOR T <1179 | 38 15 SONIBE a0 1112.89 | 44
16 4o 194880.3 | 11.96 | - 34 16 G SgRioRisr 3.1 | 6.2
17 waiDRNeR s | 12.19 | 4 17 s Seani ag Rl 18 | 3.6
18 sl a0 | 19,17 40 18 Wil 18 | 23.6 | 10.15 3.6
19 “ . 12| 29.4 | 11.09| 3.2 | 19 “ 13| 258 (1031 30
20 “EERN 81,0 | 13.53 | 48 20 “ 13| 801 | 13.15| 4.5
21 “Ni1250030.8 | 13.88 1B 21 SNl s 58 | 4.0
a9 “ 12| 30.2 | 13.80| 5.0 || 22 “ 13 [3192 ] 12.70| 3.8
23 waaeg 6 | 11,19, (SR 23 “ 13| 301 | 18.27| 44
B e 5 12,88‘ 44 || 24 “ 13 | 287 | 1070 | 2.8
| ”/

* Read 1.0298.
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Tt appeared that some one, possibly without knowledge of the
effect on the quality of the remaining milk, had poured off from
the tops of the cans for certain kitchen uses and then poured out
the remaining milk as it was requi_ljed, always without stirring |

This state of things when once discovered was immediate)
remedied and occasional examination of the milk delivereqd },
the milkman and of that served to the inmates, strengthens thq
good intentions of all persons concerned.

FOOD PRODUCTS EXAMINED FOR THE DAIRY COM-
MISSIONER IN THE YEAR ENDING JULY 31, 1897,

By E. H. JENKINS.

A considerable part of the chemical and polariscopic work here
described was done by Messrs. Winton, Ogden and Mitchell. :

All adulterated samples were also examined by Mr. Jenkins,
who was summoned to attend court cases of prosecution for vio-
lation of the law. Without exception, the defendants have
declined to stand trial and have settled out of court.

VINEGAR.

Thirty-five samples sent by the Dairy Commissioner were
marked, and by the dealers claimed to be, ¢ cider vinegar.” ‘

Standard Cider Vinegar.—The State law requires that all
vinegar sold as cider vinegar shall contain not less than two per
cent. of solids and not less than four per cent. of acetic acid.

Solids. Of the samples marked cider vinegar
3 had less than 0.50 per cent. of solids.
2 “ between 050 and 1.00 per cent. of solids.

g« v TEBMSRInE o ¥
9 « o Lo 6o i
96 ‘ over 2 per cent. of solids.

The highest percentage found was 4.25.
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TaBLE XXVI—PorLARIZATION OF MOLASSES.

Label. Direct Reading. Readi%g.er m%%glggature. REM
Rock Candy Syrup” _._.___ 65.2 —20.4 24°
New Orleans Molasses _._____ 38.0 —20.1 27 ;5"‘
“ L ISRl 5 k) 488 —16.8 24 4
(s SRl B ST —16.8 26
RV R LA 1 AR « 54.3 —10.0 24
1 “ R SRR Ty 448 —18.4% 25 S
Ponce R LA S o 46.9 —150 e o
t AW SR 52.6 —12.0 4
Porto Rico LSO A, 434 —16.8 24 :‘"
Lk o BRI £ 514 —13.8 27
,( ______ 52.8 —16.8 22 +30
e s 0B
Nomppleas b s AT et f +0.1
1 ______ 52.2 —16.6 24 00
et s 52.8 —14.0 28 +0.8
e 52.3 —12.6 21 +0.6

Adulterated Molasses.—The 63 samples of adulterated molasses
were labeled New Orleans, Porto Rico, Syrup, etc., but the Sta-
tion has no further information regarding their character or

sources.
The results of their examination are summarized as follows :

TaBLe XXVIL—PoOLARIZATION OF ADULTERATED MOLASSES.

Readings after Inversion.
t room

Direct

reading. temp. At 86° C Eghd
6 samples_______. 121.6-136.2 90.4-126.1 91.6-115.8
§ 7 N e T 110.2-1117.0 89.4-103.4 84.2-101.4
1 3 R 100.6-109.6 64.9-100.7 79.0- 92.2 y
6 Gou Ve T R 90.0- 98.4 50.2— 76.2 52.4- 76.8 ;
19 R ST < '80.4-89.2 20.7- 60.4 22.5— 64.6
2 e 20.8-"Y 6.8 30.6— 32.5
6 - ST 61.8- 68.0 9.0- 268 11.5- 37.8
1 W TR GO T R 1 35,0 .. ..
1 e T g Nl Brat il TGEal)y - .
63"

The last two given above, were the only adulterated samples
whose polarization before inversion was under 60 sugar degrees:

BuTTER AND OLEOMARGARINE.

Twenty samples have been examined for the Dairy Commis
sioner during the year ending July 31, 1897.
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The following table contains a summary of the results of ¢
work done during the past year in the Examination

Products:

Number of
Samples not found
to be adulterated.

COLLECTED ‘BY, THE STATION.

Black Pepper._..___ 2020
White Pepper ....___ 4
Cayenne Pepper ___.__ 18
A I8 preal YT aRes TR 13
Cinnamon or Cassia.. 26
Cloyesislrd il el 20
Colten; sy - L S il 30
Date Stone Coffee ... _.
Cataup e el T 6
Chili "Satice.. .. .o ots oy
Honey Al Tt S 1
Maple Syrup ....___. 3
Confectionery __.. _. 30
Sausageln U S 15
Mince Meat ..___.___ 5
Head Cheese ._______ 1
Codfish.. oo c ST L &
Olive! (il 2o S 55
Oysters. & /L 62
Mille’ 13 2200 Ced T TR 203

Tofalo . - -5 522

SUMMARY.

Number of
Samples tound
to be adulterated.

15

1
12
11

8
1Y
41

12

143

CoLLECTED BY DAIRY COMMISSIONER,

Vinegar = -t Lt

Molasses and Syrups_. 12

Butter and Imitation
Butter_ ... oo of ge 18

SENT BY OTHER INDIVIDUALS.

Molasses { = mcuuiu s
Mille 2o SN SWATNSe L 14
Oroaniya SR et 5

Total from all sources '695

63

Number of Samples
containing horax,
salieylic acid or
benzoic acid.

of Fogs

756

65
192
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2. The law also requires, n the case of every commercial fep;
lizer, that a sealed sample shall be deposited with the Directoy op
the Station by the MANUFACTURER OR IMPORTER, and that g cer
tified statement of composition, etec., shall be filed with him, See:
tion 4006. r

A statement of the per cent. of Nitrogen, Phosphoric Acid (P20;5) and Potash»
(K;0), and of their several states or forms, will suffice in most cases. Othep
ingredients may be named if desired.

In all cases the pe; cent. of nitrogen must be stated. Ammonia may also g
given when actually present in ammonia salts, and “ammonia equivalent to nigpg,
gen " may likewise be stated.

The per cent. of soluble and reverted phosphoric acid may be given separately
or together, and the term * available ” may be used in addition to, but not insteaq
of, soluble 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 chemica]
composition may take account of the two ingredients: Nitrogen and Phosphorie
Acid.

For Potash Salts give always the per cent. of Potash (potassium oxide): that
of Sulphate of Potash or Muriate of Potash may also be stated. |

The chemical composition of other fertilizers may be given as found in the
Station Reports.

3. It is also provided that EveEry PERSoON in the State, who
sells any commercial fertilizer of whatever kind or price, shall
annually report certain facts to the Director of the Experiment
Station, and on demand of the latter shall deliver a sample for
analysis. Section 4008.

4, All “crEMICALS” that are applied to land, such as Muriate
of Potash, Kainite, Sulphate of Potash and Magnesia, Sulphate
of Ammonia, Nitrate of Potash, Nitrate of Soda, etc.—are con-
sidered to come under the law as “Commercial Fertilizers.”
Dealers in these chemicals must see that packages are suitably
labeled. They must also report them to the Station, and see
that the analysis fees are duly paid, in order that the Director
may be able to discharge his daty as prescribed in Section 4013
of the Act.

Tt will be noticed that the State exacts no license tax cither for making OF
dealing in fertilizers. For the safety of consumers and the benefit of honest
manufacturers and dealers, the State requires that it be known what is oﬁefed
forsale, and whether fertilizers are what they purport to be. With this obj"‘ft
in view the law provides, in Section 4013, that all fertilizers be analyzed, and if
requires the parties making or selling them to pay for these analyses in part; the
State itself paying in part by maintaining the Experiment Station.
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with the name and address of the manufacturer, importer g,
party from whom such fertilizer was obtained, and shall, on de.
mand of the Director of the Connecticut Agrlcultural Experxment
Station, deliver to said dlrectol a sample suitable for analysis of
any such fertilizer or manure then and there sold or offered fo,
sale by said seller or agent.

Sec. 4009. No person or party shall sell, offer, or expose fop
sale, in this State, any; pulverized leather, raw, steamed roasted,
or in any form, as a fertilizer or as an ingredient of any ferml]zgr
or manure, Wlthout explicit printed certificate of the fact, such
certificate to be conspicuously affixed to every package of such
fertilizer or manure, and to accompany every parcel or lot of the
same.

Sec. 4010. Every manufacturer of fish guano, or fertilizers of
which the principal ingredient is fish or fish mass from which the
oil has been extracted, shall, before manufacturing or heating the
same, and within thirty-six hours from the time such fish or mass
has been delivered to him, treat the same with sulphuric acid or
other chemicals, approved by the director of said experiment sta-
tion, in such quantity as to arrest decomposition: provided, how-
ever, that in lieu of such treatment such manufacturers may
provide a means for consuming all smoke and vapors arising
from such fertilizers during the process of manufacture.

Sec. 4011. Any person violating any provisions of the fore-.
going sections of this chapter shall be fined one hundred dollars
for the first offense, and two hundred dollars for each subsequent
violation.

Sec. 4012. This chapter shall not aftect parties manufactur-
ing, importing, or purchasing fertilizers for their own private use,
and not to sell in this State.

Sec. 4013. The Director of the Connecticut Agricultural Ex-
periment Station shall pay the analysis fees received by him into
the treasury of the Station, and shall cause one or more analyses
of each fertilizer to be made and published annually. Said
director is hereby authorized. in person or by deputy, to take
samples for analysis from any lot or package of manure or ferti-
lizer which may be in the possession of any dealer.

Sec. 4014. The Director of the Connecticut Agricultural
Experiment Stationwshall, from time to time, as bulletins of said-
Station may be issued, mail or cause to be mailed two copies, at
least, of such bulletins to each post-office in the State.
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Firm.

Bradley Fertilizer Co., 92 State St., Bos-
ton, Mass.

Buckingham, C.. Southport, Conn.

Burwell, E. E., New Haven, Conn.

Clark’s Cove Fertilizer Co., P. 0. Box
1179, New York City.

Cleveland Dryer Co., 92 State St., Bos-
ton, Mass.

Clinton, Elbert, Clintonville, Conn.

Coe, E. Frank Co., 133-137 Front St.,
New York City.

Cooper’s, Peter, Glue Factory, 14 Bur-
ling 8lip, New York City.

Crocker Fertilizer & Chemical Co., Buf-
falo, N. Y.

Brand of Fertilizer,

Bradley’s Original Coe’s Superphosph
‘: ]FS‘ D. Sea Fowl Guang, = i
£ ish and Potash i
A. Brand. 4 Tflang

i Fish and Potash,
Brand. Anchg

& Circle Brand Grounq B
with Potash, <

Ly Fine.Ground Bone. ]

# Complete Manure for Corn gpg
Grain. e

& Complete Manure for T,
Dressing Grass and Grajy ©

t Complete Manure for Py,
and Vegetables,

s Potato Manure.

& Superphosphate.

4 Corn Phosphate.

& Potato Fertilizer.

XX Special Formula.

| Dried Blood and Meat.
| Dissolved Bone Black.
| Muriate of Potash.
Nitrate of Soda.
“ Double Sulphate of Potash,

| Bay State Fertilizer.

' Bay State Fertilizer G. G.

| Great Plavet A.

| King Philip.

| Potato and Tobacco Fertilizer.
White Oak Bone.

. Potato Phosphate.
Sweepstakes Potato Manure.

Superphosphate.

High Grade Complete Manure.
Potato Phosphate.

Fertilizer.

Ground Bone.

Bone Superphosphate-
it High Grade Potato Fertl
lizer.
i “  Ground Bone and Potash:

Guano 2
“ ““  Alkaline Bone Superpho®
phate.
Bone Dust.

Crocker’s Ammoniated Bone Superphos”
phate.

E. Frank Coe'’s High Grade Ammoniated

g “ (Gold Brand lixcelsiof;
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Firm.

Luce Bros., Niantic, Conn.

Ludlam, Frederick, 108 Water St.; New
York City. /

Lyman, Chas. E., Middlefield, Conn.

Mapes Co., F. & P. G, 143 Liberty St.,
New York City.

Miles, Geo. W., Agent, Milford, Conn.

Miller, Geo. W., Middlefield, Conn.

Milsom Rendering & Fertilizer Co., 963
William St., East Buffalo, N. Y.

National Fertilizer Co., Bridgeport, Conn,

Niagara Fertilizer Works, Buffalo, N, Y,

Nuhn, Frederick, Waterbury, Conn.

Brand of Fertilizer.

Luce Bros.’ Pure Dry Ground Fish
Guano.
W G Giant’s Neck Superphog.
phate.
“ ¥ Bone Fish and Potash,

Cecrops.
Cereal Brand.

Corn Fertilizer,

|

| Potato Manure.

Tobacco Manure (Wrapper Brand).

Economical Potato Manure.

Corn Manure.

Complete Manure, “A’ Brand.

Cereal Brand.

Tobacco Starter.

Fruit and Vine Manure.

Vegetable Manure or Complete Manure
for Light Soils.

Grass and Grain Spring Top Dressing.

Pure Fine Bone, Dissolved in Sulphuric
Acid.

Tobacco Ash Constituents.

Seeding Down Manure.

Ammoniated Bone Superphosphate.
*“ Ceres” Brand. "
Fish Guano.

Pure Ground Bone.
Unexcelled Phosphate.

Buffalo Fertilizer.

Corn Fertilizer.

Potato, Hop and Tobacco Phosphate.
Vegetable Bone Fertilizer.

Buffalo Guano.

Cyclone Bone Meal.

Erie King.

Wheat, Oats and Barley Phosphate.
Dissolved Bone and Potash.

Bone Meal.

Chittenden’s Complete Fertilizers.
§t Ammoniated Bone.
L Fish and Potash.
£ Market Garden.
4t Potato Phosphate.
- Fine Ground Bone,

Niagara Wheat and Corn Producer.
*  Triumph.
“  Grain and Grass Grower.
“  Potato, Tobacco and Hop Fer-
tilizer.

Self-Recommending Fertilizer.
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Rogers Mfg. Co., Rockfall, Conn.
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¥ Brand of Fertilizer.

‘ High Grade Soluble Tobacco Manure,
High Grade Soluble Potato and General

| Crop Manure.

Russia Cement Co, Gloucester, Mass.

Sanderson, L., New Haven, Conn.

Standard Fertilizer Co., Farlow Building,
State St., Boston, Mass.

Tucker Co., Henry F., Farlow Building,
State St , Boston, Mass.

Tygert Allen Fertilizer Co., 2 Chestnut
St., Philadelphia, Pa.

Walker, Stratman Co., Pittsburgh, Pa.

Wheeler & Co., M. E., Rutland, Vt.

Complete Corn Manure.
 Complete Potato and Vegetable Fertj
| izer,
| High Grade Grass and Grain Fertilize,
High Grade Fertilizer for Oats and T
Dressing.
| Special High Grade Corn Fertilizer.
| Fish and Potash.
| Pure Fine Ground Bone.
| Essex XXX. Fish and Potash.
| High Grade Superphosphate.
| “ Complete Manure for Corn, Graip
\ and Grass.
‘; “  Complete Manure for Potatoes,
|

P

Roots and Vegetables.
 Special for Tobacco.

Sanderson’s Formula A.

phate.
Nitrate of Soda.
| Muriate of Potash.
! Sulphate of Ammonia.
| Fine Ground Fish.
Dissolved Bone Black.
Blood, Bone and Meat.
| Fine Ground Bone.
| Plain Superphosphate.
| Sulphate of Potash.

Fertilizer.

Potato and Tobacco Fertilizer.
Guano. ’

Complete Manure.

Tucker’s Special Potato Fertilizer.
** Imperial Bone Superphosphate.

Gold Edge Potato Guano.
Star Bone Phosphate.
Standard Bone Phosphate.

Potato Special.

%S G “ Havana Tobacco
Grower.

t Old Reliable Superphos-

Smoky City.
Four Fold.
M. E. Wheeler & Co.’s High Grade Corn
Fertilizer. ‘
£ £ *  High Grade Pota-
to Manure.
& & “ Superior  Truck
Fertilizer.
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SAMPLING AND COLLECTION OF FERTILIZERS.

Duaring April, May and June, Mr. V. L. Churchill, the sampling
agent of this Station, visited one hundred towns and villages of
Connecticut, to draw samples of commercial fertilizers for analy.
gis. These places were distributed as follows :—

Titchfield  Connty: oo D80 Jo LR [0 S8 il o 10
Harbford (s 08 s gte il iR S R e e 25
s o e iy SRR R VI B e e B 10
Windham SR Lot I N Ay T s Sy 2o T
New: Dondon: ki e, Sl e s e e s 9
e Y. T e i e s o 2 s 9
INEwrElayen s o e 13
Fairfield RO I SRR R A A e L 12

100

In these places 576 samples were taken, representing all but
fourteen of the brands which have been entered for sale in this
State.

The brands entered for sale in this State, which the sampling
agent was unable to find on sale and of which no samples were
received from the manufacturers, were the following :—

Bowker’s Potato Manure.
Potato Phosphate.
Bradley’s High Grade Fertilizer.
Cleveland Dryer Co.’s Superphosphate.
High Grade Complete.
Potato Phosphate.
Fertilizer.
Cumberland Bone Phosphate Co.’s Guano.
Darling Fertilizer Co.’s Tobacco Grower.
Pacific Guano Co.’s High Grade General Fertilizer.
Potato and Tobacco Fertilizer.
Quinnipiac Co.’s Havana Tobacco Fertilizer.
Wheeler M. E., Superior Truck Fertilizer.
Woodruff & Son's Fertilizer.

It has not been possible, therefore, for the Station to make
analyses of the above fertilizers,

When several samples of a single brand were drawn in differ- ‘ e W
ent parts of the State the analysis was performed, not on any e valuation of fertilizers is
single sample, but on a mixture made of an equal weight of each N0 & SR t understand-
of the several samples. Thus, it is believed, the average compo- bsequent pages.
sition of the goods is more fairly represented than by the analysis !
of any single sample.
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EXPLANATIONS CONCERNING THE ANALYSIS o
FERTILIZERS AND THE VALUATION OF
THEIR ACTIVE INGREDIENTS.*

THE ELEMENTS OF FERTILIZERS.

The three chemical .elements whose compounds chiefly give Valyg
both commercial and’agricultural, to fertilizers, are Nitrogen, P
phorus and Potassium. The other elements found in fertilizers, Vig .
Sodium, Calcium, Magnesium, Iron, Silicon, Sulphur, Chlorine, Carb(,n.
Hydrogen and Oxygen, which are necessary or advantageous to thé
growth of vegetation, are either so abundant in the soil or may be 80
cheaply supplied to crops, that they do not considerably affect eithep
the value or cost of high-priced commercial fertilizers.

NITROGEN in fertilizers is, on the whole, the least abundant of theip
valuable elements, and is, therefore, their most costly ingredient.

Free Nitrogen is universally abundant, making up nearly four-fifthg
of the common air, and appears to be directly assimilable by various
low vegetable organisms, and with aid of certain bacteria, by
leguminous plants (the clovers, alfalfa, peas, beans, lentils, esparsette,
lupins, vetches, lathyrus, peanut, yellow locust, honey locust, ete.),
and by a few non-leguminous plants, carrying root nodules, viz : the
Oleasters (Eleagnus), the Alders (Alnus), and a single family of conif-
erous trees (Podocarpus), but not at all, according to present evidence,
by the cereals or other field and garden crops.

Organic Nitrogen is the nitrogen of animal and vegetable matters
which is chemically united to carbon, hydrogen and oxygen. Some
forms of organic nitrogen, as those of blood, flesh and seeds, are highly
active as fertilizers ; others, as found in leather and peat, are compara-
tively slow in their effect on vegetation, unless these matters are chem-
ically disintegrated. Since organic nitrogen may often readily take the
form of ammonia, it has been termed potential ammonia.

Ammonia (NHs) and Nitric Acid (N,0;) are results of the chemical
change of organic nitrogen in the soil and manure heap, and contain
nitrogen in its most active forms. . They occur in commerce—the
former in sulphate of ammonia, the latter in nitrate of soda : 17 parts of
ammonia, or 66 parts of pure sulphate of ammonia, contain 14 parts of
nitrogen : 85 parts of pure nitrate of soda also contain 14 parts of
nitrogen.

PHOSPHORUS is, next to nitrogen, the most costly ingredient of fer-,
tilizers, wherein it exists in the form of phosphates, usually those of
calcium, iron and aluminum, or in case of ‘“superphosphates,” t0
some extent in the form of free phosphoric acid.

Water-soluble Phosphoric Acid is phosphoric acid (or a phosphate)
that freely dissolves in water. Tt is the characteristic ingredient of
superphosphates, in which it is produced by acting on ¢ insoluble” (or

# Prepared and revised by the Director.

hOS
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grated by boiling or steaming, the phosphate mostly Temaing ;'
available form. The phosphoric acid of ¢ Basic-Slag” and of « "
Cayman’s Phosphate ” is in some soils as freely taken up by cron:
water-soluble phosphoric acid, but in other soils is much S
than the latter. 1" )

Phosphoric acid in all the Station analyses is reckoned ag anhygq
phosphoric acid ” (P,0;), also termed among chemists Phosphorig ayy
dride, phosphoric oxide, and phosphorus pentoxide. '

PorasstuM is the constituent of fertilizers which ranks thirq in g
liness. In plants, soils and fertilizers, it exists in the form of varj
salts, such as chloride (muriate), sulphate, carbonate, nitrate, silj f?
etc. Potassium itself is scarcely known except as a chemica] .”
osity.

Potash signifies the substance known in chemistry as potassium 0Oxi
(K20), which is reckoned as the valuable fertilizing ingredient
‘“potashes” and ““ potash salts.” In these it should be freely solul
in water and is most costly in the form of sulphate, and cheapesg
the form of muriate (potassium chloride). In unleached ashes of o
and of cotton-seed hulls it exists mainly as potassium carbonate, :

less aAValm

VALUATION OF FERTILIZERS.

The valuation of a fertilizer, as practised at this Station, consists ]
calculating the retail Trade-value or cash-cost (in raw material of gog
quality) of an amount of nitrogen, phosphoric acid and potash equal {
that contained in one ton of the fertilizer.

Plaster, lime, stable manure and nearly all of the less expensive fel
tilizers have variable prices, which bear no close relation to their chen
ical composition, but guanos, superphosphates and similar articles, f
which $30 to $50 per ton are paid, depend for their trade-value exe
sively on the substances nitrogen, phosphoric acid and potash
which are comparatively costly and steady in price. The trade-vall
per pound of these ingedients is reckoned from the current marké
prices of the standard articles which furnish them to commerce. ,

The consumer, in estimating the reasonable price to pay for high
grade fertilizers, should add to the 7Trade-value of the above naMa e L
ingredients a suitable margin for the expenses of manutacture, et
and for the convenience or other advantage incidental to their use.

TRADE-VALUE OF FERTILIZER ELEMENTS, FOR 1897.%

The average trade-values or retail costs in market, per pound, of t
ordinarily occurring forms of nitrogen, phosphoric acid and potas
raw materials and chemicals, as found in New England, New Yo
and New Jersey markets during 1896, were as follows :

b
*Adopted at a conference of representatives of the Connecticut, Massa®

setts, New Jersey and Rhode Island Stations held in March, 1897.
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Sulphate of Ammonia,
Nitrate of Soda,

Dried Blood,

Azotin,

Ammonite,

Muriate of Potagh,
Sulphate of Potash,
Plain Superphosphates,
Dry Ground Fish,
Bones and Tankage,
Ground South Carolina Rock.

VALUATION OF SUPERPHOSPHATES, SPECIAT, MANURES AND Mixep
FERTILIZERS OF HIGH GRADE.

The Organic Nitrogen in these classes of goods is reckoned at the
price of nitrogen in raw materials of the best quality,* 14 cents.

Insoluble Phosphoric Acid is reckoned at 2 cents per pound. Potag),
is rated at 4} cents, if sufficient chlorine is present in the fertilizer t
combine with it to make muriate. If there is more Potash present
than will combine with the chlorine, then this excess of Potash is reck-
oned at 5 cents per pound.

In most cases the valuation of the ingredients in superphosphates
and specials falls below the retail price of these goods. The difference
between the two figures represents the manufacturer’s charges for con-
verting raw materials into manufactured articles and selling them.
The charges are for grinding and mixing, bagging or barreling, storage
and transportation, commission to agents and dealers, long credits,
interest on investments, bad debts and, finally, profits.

The majority of the manufacturers agree that the average cost of
mixing, bagging, handling and cartage ranges from $3.00 to $4.50 per
ton.

In 1897 the average selling price of Ammoniated Superphosphates and
Guanos was $80.44 per ton, the average valuation was $20.71 and the
difference $9.73, an advance of 46.9 per cent. on the valuation and
on the wholesale cost of the fertilizing elements in the raw materials.

* This concession gives the dishonest manufacturer the opportunity to defraud
the consumer very easily and very seriously, by ‘“working off ” inferior or almos!
worthless leather, bat guano and similar materials which *analyze well,” con-

. taining up to 8 or 9 per cent. of nitrogen, much or all of which may be quite
inert. Since the Station has had no practicable means of determining with cer-
tainty the amount of worthless nitrogen or the qual
fertilizer, and since the honest manufacturers (doubtless the greater number) use
only *“ materials of the best quality,” it would be unjust to them to assume that
these fertilizers contain anything inferior. Farmers should satisfy themselves
that they are dealing only with honest and with intelligent manufacturers. This
can be done at little cost by such codperation as Farmers’ Clubs and Granges
may practice, sending a competent and trusty agent to visit factories frequently
and unexpectedly and take samples of raw materials.  Honorable manufacturers
will be glad to show all their raw materials and processes to their customers,
especially if such inspection is insisted on ag a preliminary to business. Cooper-
ation may thus insure satisfactory quality of goods as well as reduced cost.

ity of the nitrogen in a mixed
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special manures the average cost was $34.34, the average
294,28 and the difference $10.06 or 41.4 per cent. advance on

the Valuation of a Fertilizer we multiply the pounds per
gen, etc., by the trade-value per pou.nd. We thus get the
: ton of the several ingredients, and adding them together we
total valuation per ton. i .

of Ground Bone and Tankage, the sample is sifted into the
les just specified (see foot note, page 81), anq we separately
the nitrogen-value of each grade by multipling th.e pounds
aﬁ per ton by the per cent. of each grade, taking -I%,ﬁth.
oduct, multiplying it by the trade-value per pound (.)t
in that grade, and taking this final product as the resullt in
imming up the separate values of each grade th}lS ol‘)ta'lned,
vith the values of each grade of phosphoric acid, similarly
,‘ 'the total is the Valuation of the sample of bone.

SES AND LIMITATIONS OF FERTILIZER VALUATION.

of the ¢ Valuation ” are two-fold :

ow whether a given lot or brand of fertilizer is worth,‘ as a
v of trade, what it costs. If the selling price is not hlgl}er
luation, the purchaser may be tolerably sure that the price
ble. If the selling price is twenty to twenty-five per ce‘nt.
an the valuation, it may still be a fair price ; but in proportion
; per ton exceeds the valuation there is reason to doubt the
f its purchase.

risons of the valuation and selling prices of a number of
lizers will generally indicate fairly which is the best for the

-valuation is not to be too literally construed, for in some cases
annot discriminate positively between the active an(_i 'the 1‘nert
 nitrogen, while the mechanical condition of a fertilizer is an
influence cannot always be rightly expressed or appre-

above first named purpose of valuation, the trad.e—values of
lizing elements which are employed in the computations should
t as possible, and should be frequently corrected to follow the
 of the market. ;
second named use of valuation frequent changes of the trade-
disadvantageous, because two fertilizers car.mot be compare?1
r relative money-worth when their valuations are deduce

rience leads to the conclusion that the trade-values adopte(.i at
inning of the year should be adhered to as nearly as po'sm:)}ie
0ut the year, notice being taken of considerable changes in the
b, in order that due allowance may be made therefor.
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AGRICULTURAL VALUE OF FERTILIZERS.

The Agricult‘ural Value of a fertilizer is measured by the benefi
received from its use, and depends upon its fertilizing effect, or cro .
producing power. As a broad, general rule, it is true that ground bone‘

superphosphates, fish scraps, dried blood, potash salts, etc., have a hjgy. °
agricultural value which is felated to their trade-value, and to a degrih
Qe

dete{'mines the latter value. But the rule has many excep tions, anq ;
particular instances the trade-value cannot always be expected t’o fix )
even to indicate the agricultural value. Fertilizin g effect depen(;)r
largely upon soil, crop and weather, and as these vary from place ts
place, and from year to year, it cannot be foretold or estimated G‘XCep:

by the results of past experience, and then only in a general and prob,
ble manner. y

__________________________________ (4
........................................ 7
g Potash as the Chief Valuable Ingredient.
fiadeSulphate of Potash ... ... ... ______. 7
 Sulphate of Potash and Magnesia. ___.__.___..__ 6
Ll S ISR T 4 Rt S R R R ) 13
e S S g 5
I Otash . o oooiieee i S et 1
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......................................... 43
............................................... 23
_____________________________________________ 9
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________________________________________ 10
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DESCRIPTIONS AND ANALYSES OF FERTILIZERS *

The samples referred to in the following pages, unless the cop.
trary is stated, were drawn by an agent of the Station.

»

1. RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN,

NITRATE OF SopA OR SopiuM NITRATE.

Nitrate of Soda is mined in Chili and purified there before ship.
ment. It contains about 16 per cent. of nitrogen, equivalent tq
97 per cent. of pure sodium nitrate. The usual guarantee is «9¢
per cent.” of sodium nitrate, equivalent to 15.8 per cent. of nitrogen,

In rare cases cargoes have been found to contain sodium per-
chlorate which, evenin small amount, is very injurious to vegetation,

6703. Sold by S. D. Woodruff & Sons, Orange.

8059. Sold and sampled by E. E. Burwell, New Haven.

6726. Sold by L. Sanderson, New Haven.

8342. Sold by A. G. Smith, Wethersfield, agent of the
Bowker Fertilizer Co. Sampled and sent by James P. O’Con-
nor, Wethersfield.

8058. Sold by L. Sanderson, New Haven. Sampled and
sent, by W. L. & S. T. Merwin, Milford.

8176. Sold by Bowker Fertilizer Co., Boston, Mass. - Sampled
from stock of W. O. Goodsell, Bristol. .

8217. Sold by Wilcox Fertilizer Works, Mystic.

8124. Sold by M. E. Wheeler & Co., Rutland, Vt. Sampled
from stock of W. C. Pease, Somers.

6765. Sold by Mapes’ Branch, Hartford.

6725. Sold by the Quinnipiac Co., Boston, Mass. Sampled
by E. O. & O. Ives, West Cheshire, :

6694. Sold by L. Sanderson, New Haven. Sampled and
sent by W. L. & S. T. Merwin, Milford.

8122. Sold by Darling Fertilizer Co., Pawtucket, R. L
Sampled from stock of W. W. Cooper, Suffield.

6769. Sold by Quinnipiac Co., through Olds & Whipple,
Hartford.

The percentage of nitrogen in these samples ranged from 15.02, a
rather low figure, to 16.27.

The cost of nitrogen per pound in twelve samples of nitrate of soda
has ranged from 13.7 to 15.6 cents, an average of 14.6 cents.

* This chapter, pp. 86 to 157, has been prepared for publication by Dr. Jenkins.
The analyses of fertilizers have all been made by Messrs, Winton, Ogden and
Mitchell, chemists of the Station, with the assistance of Mr. TLange.

ANALYSES OF NITRATE OF SODA.

8058 8176 8217 8124 6765 6725 6694 8122 6769
1.76 2.03

8342
4.18

8059 6726

1.07

6703

1.63

NITRATE

3.11 281 .64 172 4.46 1.80

3.06

1.31

o FE T b o L S S R S Rl i

)
Gt

(=23
N

.31
1.01
3.14

A2
.68
.26

21
.35

.18
37

.19

.39
.26

.86
.83

1.00
94.20 96.35 97.46 98.58 97.22 91.08

.34
.96
1.58

.86
.86
1.82

41

.24
.76
42

97.51

¢

Insoluble in Water____... ___

D
© 9

.76

.81

.76

Common Salt.

xR
n

.28

.34
97.18 92.28 94.11

.33

Sodium Sulphate.__._..___._._...
Sodium Nitrate. - c..o-. . - 9711

Q
=
w
o
=]
o

96.65 96.97

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

16.00

15.02 15.94

16.04

15.54 16.09 16.08 16.27

15.28 15.52

16.02
Cost per ton__..__.___..._ .... $44.00 45.00 43.00 45.00 45.00 47.00 47.00 48.00 47.50 45.00 48.00 50.00

16.08

Equivalent Nitrogen.........16.02

14.0 14.1 14.5 145 146 14.6 14.8 14.8 14.9 15.1 156

13.7

Nitrogen cost cents per pound, _.__
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SULPHATE OF AMMONTA, OR AMMONIUM SULPHATE.

This article, now made on a large scale as a by-product, of
gas works and coke ovens, usnally contains over 20 per cent, of
nitrogen, the equivalent of :34—97 per cent. of ammoniup,
sulphate. The rest is chiefly moisture. The usual guarantee is
25 per cent. of ammonia, which is equivalent to 20.6 per cent,
of nitrogen.

6730. Sold by. L. Sanderson, New Haven.

6751. Sold for the Quinnipiac Co., Boston, by Olds

&
‘Whipple, Hartford.

ANALYSES.

6730 6751
I T e e e e AL IRt S el Wil 20.88 20.84
Bguivalent AmMmonia: .cooiol o iiodoa: 25.26 25.11
GO T HERTOnELIL Sy v (s i e e $60.00 60.00
Nitrogen costs cents per pound. .. ______ 11.4 144

Sulphate of ammonia, which of late years has been too costly
to warrant its use as a fertilizer, is not now more expensive than
nitrate of soda as a source of nitrogen, and if the price falls still
lower, will no doubt come into use again among farmers who
buy fertilizer chemicals.

Driep Broop.

This consists of slaughter-house blood which has been dried by
superheated steam or hot air. It is a finely pulverized, nearly
odorless substance, red or nearly black in color, and rich in nitro-
gen that is quickly available to vegetation.

6507. Sold by John W. Daly, Meriden.
L. H. Francis, Meriden.

8281. Sold by the Pacific Guano Co.
Geo. H. Bartlett, No. Guilford.

.8002. Sampled and sent by Geo. P. Docker, Fairfield. Bought

for poultry food, but its use was followed by the death of very
many fowls.

Sampled and sent by

Sampled and sent by

ANALYSES.
6507 8281 8002
Nitrogen 0. _ ... .-t SSSSEEES 9.00 13.38 10.24
Phosphoric'Acid ... .- 2 TSN 3.88 . 93
Costiper ton . _ .. - . .- - -CCEEENEES $27.00 30.00 Lok
Nitrogen costs cents per pound*  14.1 T2

* Allowing 2 cents per pound for the phosphoric acid.

COTTON SKED MEAL, 89

CorroN SEED MEAT.

aterial is of two kinds, which are known in trade respec-
undecorticated and decorticated. In their manufacture
sed is first ginned to remove most of the fiber, then pagsed
a “linter” to take off the short fiber or lint remaining,
ough machines which break and separate the hulls. The
eed is ground and the oil expressed. The ground cake
resses is used as a cattle food and fertilizer. The hulls
sed for fuel in the oil factory, and the ashes, which co_n.t,ain
 to 30 per cent. of potash, are also used as a fertilizer.
" of undecorticated meal the hulls and the ground press-
mixed together.

Decorticated Cotton Seed Meal.

-five samples of decorticated cotton seed meal have been
with the results given in the table on pages 90 and 91.
)oen has been determined in all these samples.

samples phosphoric acid and potash were also determined.
ormer ranges from 2.69 to 3.44 per cent., the latter fl‘?m
00 per cent. It having been impracticable to determine
ic acid and potash in the other 49 samples, the average
. found in the 16 analyses are placed in the tables as
ing with sufficient accuracy the percentages of these
ents in the 49 samples.

verage cost of cotton seed meal has been abO}lt $22.‘oo per ton.
centage of nitrogen has ranged higher than in previous years,
m 8.0z to 6.92, and has averaged 7.4. The average cost per
f nitrogen has been 11.6 cents. Decorticat‘ed cotton se‘ed t'neal
nues to be the cheapest source of quickly available organic m.tro-
s use is becoming more general in the tobacco-growing sections
State, but it deserves the attention of farmers generally.

Undecorticated Cotton Seed Meal.

B3. Sent by P. K. Hoadley, North Guilford, from stock
bt of R. G. Davis, New Haven, under the name of ¢ Tankage
Seed Meal.”

is was a dark-colored meal in which black cotton hulls were
dily recognized. The analysis is given on page 92.
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ANALYSIS OF UNDECORTICATED COTTON SEED MEAL.

6753
(S EaT:) s il e et 4.48
Phosphoric: Ardies i c el i SR 1.88
Fotash e seaien e okl = B e ot N 1.58
@onti per tons e RS TR L e TS $18.00
Nitrogen costs cents per pound.__._._...____ 16.4

While the average cast of nitrogen in decorticated cotton seeq
meal was 11.6 cénts per pound, the nitrogen of undecorticateq
meal, which is somewhat less valuable agriculturally than the
other, cost 16.4 cents per pound.

CasTor PoMACE..

This is the ground residue of castor beans from which castor
oil has been extracted. The nitrogen which it contains is quickly
available to plants, but the pomace is extremely poisonous to
animals, which often eat it greedily when the opportunity offers.

8109. Sold by H. J. Baker & Bro., New York City. Sampled
from stock of Carlos Bradley, Ellington.

8123. Sold by Bowker Fertilizer Co., Boston, Mass. Sampled
from stock of H. K. Brainard, Thompsonville.
ANALYSES.

8109 8123
Rifrogensesensa 4.5 LG RGBERLE | ¢ 4.51 4.02
Phosphorictateidi.t Lo L SoBsRn - 1.45 1.25
Potashy . =SSR Sl il RN 1.00 .89
Cost:per: ton e mop bl s .. $19.00 19.00
Nitrogen costs cents per pound¥*______ 18.5 2L.1

This material, which has been a favorite fertilizer among tobacco
growers, is the most expensive form of organic nitrogen in our market.

* Reckoning phosphoric acid and potash at 43 and 5 cents per pound respec-
tively.

DISSOLVED BONE BLACK, 93

OSPHORIC ACID AS THE CHIEF VALUABLE
INGREDIENT.

DissoLvEp BoxneE Brack.

éBlack, made by subjecting bone to a red heat without
of air, is used in sugar refineries to decolorize sugar solu-
The waste bone black, dried and treated with oil of vitriol,
a “superphosphate” of high grade which does not cake
or on standing, but remains as a fine powder suitable for
ation to the land.

6. Sold by Bowker Fertilizer Co., Boston, Mass.
. Hitchcock, Plainville.

, Sold and sampled by E. E. Burwell, New Haven.

2. Sold by Pacific Guano Co., Boston, Mass. Sampled by
e H. Bartlett, North Guilford.

Sold by the Quinnipiac Co., Boston, Mass.
Whipple, Hartford.

6. Sold by L. Sanderson, New Haven.
rwin, Milford.

Sold by L. Sanderson, New Haven.
Sold by Wilcox Fertilizer Works, Mystic.

Stock of

Stock of

Sent by W. L. &

AxaLysEs oF DissoLveEp Bone Brack.

8236 8062 8282 6768 6696 6733 8211
hosphoric Acid .. 10.66 8.17 14.67 11.89 16.83 17.01 16.17
ed Phosphoric Acid.. 5.21 8.96 2.20 6.32 19 .23 .05
ible Phosphoric Acid.. 1.02 1.13 18 2.28 .05 020 S

18.26 27.05 20.49 17.07 17.26 16.22
23.00 20.00 24.00 23.00 23.00 22.00

able” Phosphoric
costs cents per
................ 6.1 TGz 5 0r IO AR 67 6L S0 B

Dissorvep Rock ProspHATE orR Acip Rock.

' material, made bi' treating various mineral phosphates
il of vitriol, is the most common source of the phosphoric
factory-mixed fertilizers.

Sold by Berkshire Mills, Bridgeport, to S. E. Curtis,
rd.

3. Sold by Berkshire Mills, Bridgeport, to J. Norris Barnes,
*Sville,
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6732. Stock of L. Sanderson, New Haven.

6724. “Soluble Dissolved Bone Acid Phosphate.” Sold 1,
Quinnipiac Co., N. Y. Sampled and sent by F. O. Ives, West
Cheshire.

8219. “Electrical Dissolved Béne.” Made by M. E. Wheelo,
& Co., Rutland, Vt. Stock of C. I Harvey & Son, Middletowry,

This is not dissolved bone,
6700. Stock of 8. D. Woodruff & Sons, Orange.

.

ANALYSES oF DissoLvEp Rock ProspHATE.

6565 6783 6932 6724 8219 gy
Soluble Phosphoric Acid .__._ . 862 12,19 13.14 11.84 513 11.04
Reverted Phosphoric Acid.__.  2.46 1.90 8:61 3.2 7.80 2.78
Insoluble Phosphoric Acid ___ .88 1.10 .66 .83 .95 1.03
atalieadey B aE et i 11.96 . 15.19 . 1731 = 1694 . 1448 1485
Coafperton It s g - 11.00 e 00000 16,007 - 92.00 o
¢ Available ” Phosphoric
Acid costs cents per
poumdi Sis o r W IRy ABEL N 4.4 5.2 S

““ Available ” phosphoric acid almost invariably costs more in form of
dissolved bone black than in form of dissolved rock phosphate. The
latter forms the basis of most of the nitrogenous superphosphates in
market and the soluble phosphoric acid in the two forms is equally
available to plants.

In the samples whose analyses appear in the table the cost of avail-
able phosphoric acid from dissolved bone black has been about 64 cents
per pound, from dissolved rock phosphate about 5 cents per pound.

POTASH SALTS. 95

RAW MATERIALS OF HIGH GRADE CONTAIN-
& ING POTASH.

Hica GrADE SULPHATE OF Poraswu.

chemical should contain over 90 per cent, of pure potas-

phate (sulphate of potash) or about fifty per cent. of

m oxide, the same quantity as is supplied by muriate, and

be nearly free from chlorine.

4. Sold by H. J. Baker & Bro., New York City. Sampled

H. Austin, Suffield, from stock of K. N. Austin.

). Sold by F. S. Bidwell, Windsor Locks. Sampled by
elps, Suffield.

D. Sold by the Quinnipiac Co., Boston.

Olds & Whipple, Hartford.

. Sold by the Quinnipiac Co., Boston.

 West Cheshire.

Sold by L. Sanderson, New Haven.

Sold by M. L. Shoemaker & Co., Phila.

of W. W. Cooper, Suffield.

18. Sold by the Wilcox Fertilizer Works, Mystic, Conn.

Sampled from

Sampled by F.

Sampled from

Dousrte Svrruare oF Porasa AND MAGNESIA.

i material is usually sold as “ sulphate of potash” or “ma-
alt,’ on a guarantee of “48-50 per cent. sulphate,” which
valent to 25.9-27.0 per cent. of potassium oxide. Besides
16-50 per cent. of potassium sulphate, it contains over 30
. of magnesium sulphate, chlorine equivalent to 3 per
f common salt, a little sodium and calcium sulphates, with
o quantities of moisture.

3. Sold by H. J. Baker & Bro., New York City. Bought
he Apothecaries Hall Co. by G. B. Porter, Waterbury, and
ed and sent by him. ;
sample represents goods bought by Mr. Porte.r as high
sulphate of potash, for $47 per ton. On receiving the
1 analysis, Mr. Porter called the attention of the seller to
stake, which was rectified by changing the charge per ton

.00.

060. Sold by E. E. Burwell, New Haven. Sampled by E. E.
ell, New Haven.

1466. Sold by Mapes’ Branch, Hartford.
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6752. Sold by the Quinnipiac Co., Boston. Stock of Olds &
Whipple, Hartford.

6731. Sold by L. Sanderson, New Haven.

8159. Sold by the Read Fertilizer Co., New York City. Sap,

pled by James Burr, Monroe. -

This material was billed to Mr. Burr as muriate of potasy,
through a mistake in shipping the goods. The error was disi
covered by the analysis of the goods and promptly rectified by
the Read Fertilizer Co. ' '

ANALYsEs OF THE Porase Savrs. ([=57)
HiGH GRADE SULPHATE OF POTASH.

8144 6720 6750 6721 6729 8121 821%
Equivalent Sulphate of
Potash® ool oo 90.52 90.24 90.50 89.24 91.83 89.82 9244
Pataah® l.core e 48.93 48,18 48,92 4824 49.64 4855 4998
Cost per ton*_________ $46.00 48.00 54.00 52,00 47.50 50.00 54.00
Potash costs cents
per pound® _______ 4.7 4.9 5.5 5.4 4.8 BE 5.4
MURIATE OF POTASH.
8052 6564 8248 8061
Potagh®. sonto ol oW g o p 51.01 61.25 51.15 48.89
Equivalent Muriate of Potash® ___._ 80.60 80.98 80.82 77.25
Cost pef ton®icoe s cowmaan ot oes $45.00 40.00 41.00 42.00
Potash costs cents per pound*__ 4.4 3.9 4.0 4.3

MURIATE OF POTASH.

Commercial muriate of potash contains about 80 per cent. of
muriate of potash (potassium chloride), 15 per cent. or more of
common salt (sodinm chloride), and 4 per cent. or more of water.

It is generally retailed on a guarantee of 80 per cent. muriate,
which is equivalent to 50.5 per cent. of potassium oxide.

8052. Sold by H. J. Baker & Bro., New York City. Sampled
by G. B. Porter, Waterbury.

Cu(ifi(:f.stio:?org.y Berkshire Mills, Bridgeport. Sent by S. E.
‘ 8248. Sold by Bowker Fertilizer Co., Boston, Mass. Sampled
from stock of Daniels Bros., Middletown.

8061. Sold and sampled by E. E. Burwell, New Haven.

8280. Sold and sampled by E. E. Burwell, New Haven.

8125. Sold by Darling Fertilizer Co., Pawtucket, R. I.
pled from stock of W. 'W. Cooper, Suffield. ’

Sam-

* Refers also to analyses on opposite page, 97.

POTASH SALTS. 97

 Sold by Mapes’ F. & P. G. Co., Hartford Branch.

" Sold by the Quinnipiac Co., Boston. Sampled by F. O.
est Cheshire.

Sold by L. Sanderson, New Haven.
erwin, Milford.

. Sold by L. Sanderson, New Haven.
'Sold by L. Sanderson, New Haven. Sent by J. Norris

Yalesville.
, Sampled from stock of S. D. Woodruff & Sons, Orange.

Sent by W. L. &

DESCRIBED ON PAGES 95 To 98,

45 OUBLE SULPHATE OF POTASH. KaiNir.
m 6766 6752 6731 8159 8158 8126 8249 8250
: 4484 47.13 43.01 58.60 23.81 23.16 22.66 21.33
94,24 25.80 23.256 3170 12.87 1262 12.25 11.63
29.00 32.00 28.00 AT 14.00 12.00 12.00 12.00
6.0 Gloe16.0 ~ioCo 24 48 A9 .52

MURIATE OF POTASH.
6767 6723 6695 6728 6779 6704
52.63 49.79 52 22 52.13 48.98 51.20
83.16 78.67 82.51 83.31 77.39 80.92
45.00 43.00 45.00 42.50 42,50 Py h =
4.4 4.1 4.5 4.1 4.0 L
KAINTT.

Cainit is less uniform in composition than the other potash
. It contains from 11 to 15 per cent. of potash, more than
antity of soda, and rather less magnesia. These “bases”
mbined with chlorine and sulphuric acid. Unless ‘cal-
it, contains more water than oceurs in sulphate or in muri-
f potash. It is usually sold on a guarantee of 12 to 15 per
of potash, or 23 to 25 per cent. “sulphate of potash.” It is
properly called or claimed to be a sulphate of potash, since it
ataing more than enough chlorine to combine with all the pot-
A present, and there are sound reasons for believing that its pot-
exists largely as muriate and to a much less extent as sul-
e. Its action and effects are unquestionably those of a
iriate rather than of a sulphate.

8158, Sold by the Read Fertilizer Co., New York City. Sam-
8d and sent by James Burr, Monroe.
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8249 and 8250. Samples from the same invoice. Sold by the
Williams and Clark Fertilizer Co., New York City. Sampleq
from stock of B. F. Pinney, Ellington. By M. E. Thompson.
~ 8126. Sold by Williams and Clark Fertilizer Co., New York

City. Sampled from stock of E. F. Miller, Ellington.

AW MATERIALS CONTAINING NITROGEN AND
PHOSPHORIC ACID.

BontE MANURES.

«Bone Dust,” ¢ Ground Bone,” “Bone Meal,” and
jed to fertilizers, sometimes signify material made

, clean and pure bones; in other cases these terms refer

T erms
appl

The retail cash cost of potash in cents per pound in the varioyg
potash salts whose analyses are given in the table, has been as followsg.

In high grade Sull;hite ..... I.-hgstf;ﬁ. LOZ.’;SL Ave;ige' , result of crushing fresh or moist bones which have been
In double sulphate......-__. 6.0 47 5.7 1 out either raw or after cooking, with more or less meat,
In muriate.................. 4.5 3.9 42 and grease and—if taken from garbage or ash heaps—
Inkainit ._.ocooononnnnnnn. 54 4.8 5.1 s or soil adhering ; again they denote mixtures of bone,

meat and other slaughter-house refuse which have been
n steam tanks to recover grease, and are then dried and
es sold as “tankage;” or finally, they apply to bone
ich a large share of the nitrogenous substance has been
d in the glue manufacture. When they are in the same
mechanical subdivision the nitrogen of all these varieties
probably has about the same fertilizing value.
, method adopted for the valuation of bone manures, which
ccount of their mechanical condition as well as chemical
ion, is explained on page 83.

Soar-BoiLers’ ¢ Porasn.”

This material, it is stated, is brought from Canada in hogs.
heads, and is prepared by leaching wood-ashes with water (often
in presence of slacked lime) and boiling down the lye until it
solidifies on cooling.

- A sample, No. 6699, was sent by Mr. E. S. Clark, of Hart-
ford, who has used it, dissolved in water, as a fertilizer for
tobacco land, and also for ¢ spotting” tobacco in the field.

This “ potash” comes in brown, hard, and tough lumps, which
on exposure to air become wet, pasty, and finally liquify by
absorbing moisture. It is very caustic and soapy to the touch,
and has a bitter, ‘“alkaline” taste.

1 Bone Manures Sampled by Station Agents.

the following table are given analyses of twenty-eight sam-
 bone drawn by the Station agents. See pages 100 and 101,

ANALYSIS.
: ! 6699 verage cost per ton has been $29.61; the average valua-
gﬂ: telras(msom?le § W; l;r """""""""""""""""" e .03, showing that the Station schedule of valuations for
otash (potassium oxide) _._ ... .. . _._.____.__...._ 69.29 I e sell-
Soii' (sodinm ontir IR STRE T i been scarcely lower than is justified by the averag
Sulphuric acid (sulphur trioxide).... __________._._.__.._.._. 8.18 of bone.
(1l n CRRRIBRE o o b 5 G S N 1.16
Water, carbonic acid and other matters, by difference.._____ 17.02 Bradley’s Fine Ground Bone.
100.00 91. Sample drawn from stock of S. A. Billings, Meriden.

lysis is given on page 102. The manufacturer, the. Brad-
ttilizer Co. of Boston, claimed that the analysis did not
present the quality of the brand, which contained more
n. Another sample, 8802, was therefore drawn ff‘om the
f three dealers and analyzed with the results given ou

The analysis shows that the sample contained about 8 per cent.
of insoluble matters, 2 per cent. of common salt, 164 per cent. of
sulphate of potash, and about 60} per cent. of hydrate and car-
bonate of potash.
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SampLED BY ([2F)

L
S
=z
5 Name or Brand. Manufacturer.
£ b
6675 |Bone Meal. |Hartford Fertilizer Co., Hartford.
8028 Ground Bone. ‘N ational Fertilizer Co., Bridgeport,
8178 Hubbard’s Pure Raw Knuckle Bone Rogers & Hubbard Co., Middletown,
Flour.
6737 Ground Bone. Berkshire Mills, Bridgeport.
6758 |Boue Meal No. 1. Quinnipiac Co., Boston, Mass.
6754 |Hubbard’s Strictly Pure Fine Bone. |Rogers & Hubbard Co., Middletown,
8048 Fresh Ground Bone. Bowker Fertilizer Co., Boston, Mass,
8031 Ground Bone. Downs & Griffin, Derby.
6755 Hubbard’s Pure Raw Knuckle Bone Rogers & Hubbard Co., Middletown.
Flour.
8043 |Self-Recommending Fertilizer, F. Nuhn, Waterbury.
8042 F‘@ne Ground Bone. Lowell Fertilizer Co., Boston, Mass.
8083 Fine Ground Bone. Pacific Guano Co., Boston, Mass.
8241 Grounq Bone. Plumb & Winton Co., Bridgeport.
6792 Pure Fine Bone. Darling Fertilizer Co., Pawtucket,
R.T. '
8046 Swift Sure Bone Meal. M. L. Shoemaker & Co., Philadelphia.
81%7 |Bone Meal. |Milsom Rendering & Fertilizer Co.,
i Buffalo, N. Y.
8047 Americus Pure Bone Meal. Williams & Clark Fertilizer Co., N. Y.
6756 |Pure Fine Ground Bone. Rogers Manufacturing Co., Rockfall.
8181 |Ground Bone Meal. Crocker Fertilizer & Chemical Co.,
y ; Buffalo, N. Y.
8750 (White Oak Bone. Clark’s Cove Fertilizer Co.,, N. Y.
8180 Pure Ground Bone. Crocker Fertilizer & Chemical Co.,
Buffalo, N. Y.
8085 ‘G}'ound Bone. Elbert Clinton, Clintonville,
8802+ Fine Ground Bone. Bradley Fertilizer Co., Boston, Mass.
8243 Pure Ground Bone. G. W. Miller, Middlefield.
8179 Pure Ground Bone. Peck Bros., Northfield.
8029 Bone Dust. Peter Cooper Glue Factory, N, Y.

8182 Ground Bone.

8030 'Pure Bone Meal.

M. E. Wheeler & Co., Rutland, Vt.

J. H. Wilson, Norwalk.

t See remarks, page 99.

BONE MANURES,. 101
’
STATION AGENT. ANALYSES,
i 3 T Chemical Mechanical
g PRET Analysis. ‘ Analysis.
g | 3 | 488 1
4 28 @ ©3T ] -
~ Dealer. 8% ! : §c=2 3 L - Eé“z'
=2 | E 385 5| % |28|3z ;4
Sl cg> | @ : \,_s ET| 88
35 | & [E23 | 8| 3 |&®| |
A | & &% | B| & |&| BlS
$22.50 | $30.14| *26.8|2.34| 26.67 71| 15| 8
: 26.00 | 2865 *9.2|4.08 2142 68| 29 13
& Wood Co., New| 3500) | i 3 i
| %5 1| 8o ; 4 9
e, Wallingford. 36.00L‘ 33.72 5.1|3.85 26.10( 64/ 34
7, Suffield. 32.00 | | | | |
§ 30.00" | 30.76 *2.5(2.16 28.78 64| 22 14
pple, Hartford. 32.00 | 3137 2.0/362 25.38 66 19 15
30.00 | 29.30| 2.4[4.03] 24.35| 45 33| 22
Gallap, New London. | 34.00 ‘ 29.26‘\ 2.5i2.86 25.52 62‘ 22 16
30.00 ‘
30.00 | 28.69 4.61.97 26.14| 68 23 9
36.00 34.01| 5.9|3.14| 25.66 6 23 1
\ \
Hall Co., Water-| 30.00 | 28.19) 6.4/ 4.39 22.57}i 19 21| 30
w & Co., Norwich. | 32.00 | 29.96 6.8/ 2.41 2817‘ 57| 2 18
oy & Son, Ellington.| 28.00 | 26.05| 7.5 3.21| 2116 59 24 17
rers. 30.00 27.84 | 7.si4.27 21.61| 47/ 32 21
ipple, Hartford. 32.00 | 2941 8.8/ 255 26.25 63 23 14
o | !
arstow & Co., Norwich. | 37.00 | 33.63‘ 10.0!556 23.19“ 56“ 31 13
'ease, Somers. 33.00 29.27‘ 12.7| 2.87| 25.65 61‘ 22‘ 17
hison & Co., Waterbury. | 30.00 | 26.27 14.2|3.23 22.09| 56 22| 22
urer, 30.00 | 2618 146 4.36 2124 34‘ 37' 29
Eiltimantic. ;f;;g} 31.36| 14.8| 2.27| 29.86| 62 19, 19
llard, Thompson. 30.00 | 25.25| 174|2.84] 2053 56/ 41 ?
ey, New Britain. 35.00 | 29.50| 18.6/4.11| 25.46] 39 34‘ 2
er. | 26,50 | 2225 1911433 2184/ 13 .26“ 61
rtin, Rockville. | 31.00 25.53 21.4|2."la 20.66 081 40| 2
ville, Stamford. 35.00 w ,
urer. 2800 | 22.91 22.2‘4.25 92,03 20/ 21, 59
urer, 27.00 |
Scott & Co., Pequabuck. 1 28.00% 21.95 230, 4.10 2087 18 26 56
| 9 | |
J \'7'00 93.4| 1.03| 31.45 28/ 22| 50
ries’ Hall Co., Water- 30.00 2430 234 L 1
ase, Somers, | 32.00 [
nsfield, Portland. 30.002- 23.26, 29.0| 3.45 20.53! 36| 29| 36
: 31.00
| 34,00 ‘ 25.36/ 34.1]/4.16 21.71_‘ 25| 44/ 31

* Valuation exceeds cost.
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MECHANICAL ANALYSES.

6791 8802

Fine, smaller than gl inch. .- ---ccocoeonn- 63 58
Medium, from 5 to gy inch —--------- it 24 40
Coarse, larger than g inch_ ... ...eo.--- 13 _2

_ 100 100

CHEMICAL ANALYSES.

Nitrogen = —Jcooxno B ol iR 2.18 2,16
Phosphorie Acid - .. occcscamae oo aaaae 21.14 20.56
Cost Per ton oo ccaome o amee e eee $34.00 31.00
Valuation per ton .- -c--oocoocoaeaan $24.62 25.53

9. Bone Manures Sampled by Manufacturers or by Pur-
chasers.

In the following table are given eight analyses of this class.
The samples sent by manufacturers represent brands which were
not found on sale in the State by our sampling agents.

Boxe MANURES, SAMPLED BY THE MANUFACTURERS ([&5)

J

Name or Brand. Manufacturer or Dealer. Sampled by

Station No.

8247 Ground Bone.

John G. Jefferds, Worcester, John G. Jefferds, Worcester,
[ | Mass. |  Mass.

8246 Cyclone Bone Meal. Milsom Rendering & Fertili- Milsom Rendering & Fertili-
’ zer Co., Bast Buffalo, N.Y.| zer Co., Bast Buffalo, N. Y.
'S. J. Hall, Meriden. \J. Norris Barnes, Yalesville.
Lowell Fertilizer Co., Bos-{H. C. Dunham, Middletown.

ton, Mass.

L. Sanderson, New Haven. |[W. L. & S. T. Merwin, Mil-
[ ford.

8270|Fine Ground Bone. L. Sanderson, New Haven. [H. C. C. Miles, Milford.
8056 Bone. |George F. Taylor, New York A. K. Plant, Branford.

8242 Pure Ground Bone.‘Wilcox Fertilizer Works, M. E. Thompson, Ellington.

| Mystic. |

6780 Raw Bone.
8128 Fine Ground Bone.

6693|Fine Ground Bone.

The Station is responsible for the correct subdivision and
analysis of the small samples placed in its possession, but not for
the accuracy with which those samples represent the several arti-
cles specified.

TANKAGE. 103

TANKAGE.

er boiling of steaming meat scrap, bone and other slaughter-
e waste, fat rises to the surface and is removed, the soup is
" off, and the settlings are dried and sold as tankage. As
ses show, tankage has a very variable composition. In
al it contains more nitrogen and less phosphoric acid than

) the table, page 104, are given fifteen analyses of this mate-
1: five of the samples were drawn by the Station agent, one by
ranufacturer and nine by purchasers.

Dry Grounp Fism.

This residue from the manufacture of fish oil is often sprinkled
) diluted oil of vitriol, to hinder decay during drying, whereby
fish bones are softened and to some extent dissolved.

en analyses of this article are given on pages 104 and 105 :

OR BY PURCHASERS. ANALYSES.
Chemical Analyses. Mechanical Analyses.

:. 777'-: y [
= g3 g ) 2 g =
i P F G ySTE RS e
=} > ‘ z &~ ) = o
.. | $33.28 | 214 | 2958 m 18 5

; |

25.76 4.08 | 24.58 26 . | 2niEaAn
| |

1919 | 3.00 l 1566 = 48 | 28 24

$23.00 29.94 3.22 | 24.38 ‘ 66 | 24 10

30.00 | 24.64 4.24 l‘ 23.04 | 24 | 26 50
‘ \

30.00 1 28.617 5.82 | 1743 | 67 ‘ 20 23

30 2.13 2727 | 63 | 23 14
29.00 | 2681 4.54 2147 | 42 | \ 34

MIXED FERTILIZERS.
BoxeE AND PorasH.

'8025. Square Brand Bone and Potash, made by the Bowker
ertilizer Co., Boston, Mass. Sampled from stock of D. B. Wil-
o0 & Co., Waterbury, and C. T. Leonard, Norwalk.
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Tankace., ([=57)

|

Station No.

Name or Brand.

Dealer.

|
| Samp
8235 High Gra
6793 Tankage.

led by Station Agent. ‘ r Dealer.
de Tankage.

6727 Blood, Bone and Meat,

6702j Tankage.

Sampled by Dealer. |

|
8063 Dried Blood and Meat,

}

Sampled by Purchasers.

6563 Ground Tankage.

6735 Tankage.
6722 Tankage.
8016 Tankage.
6561 ‘ Tankage.
6509 Tankage.
6508 Tankage.
6510 Tankage,
6781‘ Tankage.

8271 Ground Tankage.

Station No.

|

—_—

‘Wilcox Fertilizer Works, Mystic,
Quinnipiac Co., Boston.

‘L. Sanderson, New Haven,

|S. D. Woodruff & Sons, Orange.

/E E. Burwell, New Haven.

Berkshire Mills, Bridgeport.

McQuaid Bros, Worcester, Mass.
Quinnipiac Co., Boston, Mass.

|@. F. Taylor & Son, New York City.
Olds & Whipple, Hartford.

J. W. Daly, Meriden,

J. W. Daly, Meriden,

J. W. Daly, Meriden.

}L. H. Francis & Co., Meriden. ’
G. F. Taylor & Son, New York City.

DrY Grouxp Fisn =)
).\—_

’ Manufacturer.

8201 Luce Bros., Niantic,

6692iGeorge W. Miles, Milford,
8216 George W. Miles, Milford.

6770}Quinn1piac Co., Boston, Mass.

6734

8156‘Wilcox Fertilizer Works, Mystic.

\
8239‘Wilcox Fertilizer Works, Mystic,

Sampled from Stock of

ealer’s Cagh
Price per Ton.

8203. Ground Bone and Potash,
Coe Fertilizer Co., New York.

F. A. Beckwith, Niantic $30.00
Luce Bros., Niantic. 29.00
W. L & 8. T. Merwin, Milford. 28.00
Manufacturer, 20.00
Olds & Whipple, Hartford, 32.00
L. Sanderson, New Haven. 30.00
C. M. Smith, East Hartford. 32.00
F. 8. Bidwell. Windsor Locks, 21.00
H. K. Brainard, Thompsonville. 30.00

- E. Thompson, Ellington, | 30.00

Made by the E. Frank
Sampled from stock of W. B.

Martin, Rockyville, and D. N, Benton, Guilford,

L DRY GROUND FISH. : 105

] ANALYSES AND VALUATIONS.

e ———

- ‘ ; i Lanical
3 d y %hlﬁ;?;gl{ll. M,:gt:lysls.
§§ 2 385 ‘ 2 g § E.
s5 | B |28 g B |BZIELICS
fo ) =|§> 50 25 |®8 SNl en
) 22 E | 888 | & 23 |5e| 2|82
SL | & S | & | & | S
3 : | | o
e | |
"'ﬁo%z Slifk - $30.00“ $29.12 3.0 |746-12.96 61 | 21 | 18
 Hartiord 28,000 26.31 6.4 |4.90 16.82 56 | 29 | 15
gl 3000 2594 106|618 13,60 48 | 34 | 18
ff & Sons, Orange. Seee] 2830 484 1178
: 22,000 2169 1.4 (7100 226/ __ | .. | .-
, New Haven. | |
‘ \
i ‘ ‘ % 6.50 14.58 59 | 22 | 19
i 20.00| 28.05| 28.7%|6. .58, |
:-%tg\tfgﬁi 2000 2449 183% 509 1511 42 43 | 15
rest Choshire. 27,50 28,29 2.7%(8.07 10.62| 55 | 28 11
Bothlehem. 20.00 1953 2.4 6.221 lg.g%‘ éi o8 | 28
r, Buckland. 28,00 2540/ 10.2 |458 ?.78‘ ol
1Meriden 21.00/ 17.97 16.9 '4'7Gi 11.78| . A
s, Meriden. B.00 1774 184 (405 1627 12 22 66
| Meriden. 21.00 16.89| 243 |406 16.02 8 | 19
R Yo y ol 5.80| 39 | 36 | 25
arnes, Yalesville, ) BATAON S TG G BPL Attt
s, Milford $18.00/ 2733 34.1% 499 16.21 |
g5 :
ANALYSES.
g el Nitrogen. Phosphoric Acid.
A §§.§ e | | Total Nitrogen, [ ‘ Total. | Available.
E 8,25 34 e 1~)7—T—ﬂ* } s e
sgg 5; 5'; ol b e s | 3:’ Z:; x g g gg
Bt (2C 25| 5| E% S lsiia £ |58 = 3
s (=255 2| 32 |2\ 58| B38| B |z=%
B (= 2° & | 8 2 ::‘H g |5
O | 33% | 154662 8.16| 52 | .96/6.00 .59 155 6.4 6.96 |-.-.
: 1.3 |1.166.02| 7.18 } Lo aslelosl S al aa S Bl ST,
. 3584 1.07| 80 |ooos|ooaliioilian
3 | 1.0% 1’.22\ 863 9.19 | L. | 11558 57692 ... ggg
6 | 5.2% | .10 8.83 8.93 \ .5815.42‘ 1.52‘ 152 1) 600 .o
' 0
92 2.9% | .26/8.34| 860 | 85 .75‘4.77‘3.18 810 60| 552 | 4
- ‘ 36| ‘ B:35-jices
5 | 5 5% .34‘ 8.68) 9.02 | ... | .69 4.()612.77‘8.12‘._.-1 5
e | G 2 il L= 0 IE

149. Dissolved Bone and Potash. Made by the Milsom

endering and Fertilizer Co., Buffalo, N. Y. Sampled from

k of J. R. Gilbert, Gilead, and J. O. Lincoln, Berlin.

* Valuation exceeds cost. } Car-lot price.
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8231. Soluble Bone and Potash. Made b
Fertilizer Co., Rutland, Vt. Sampled from
Greenwich, and F. V. Cantrell, Darien.

i the Great ;';

! AND VALUATION.
stock of Silag T

Cost.

2 used fo ascertain the retail cost price of the super-

4 g follows : ; .
- -'agents inquire and note the price at the time

ANALYSES OF BONE» AND Porasmh.

8025 8203 gy

Organic Nitrogen ___________ I.81 2.01 o , 5 : :

Soluble Phosphoric Aeid.. .. ¥ ne “drawn. The analysis, when done, is reported to
Reverted  © Al iy Al = g'm om whom a sample was taken, with an enclosed
Insoluble  « .1 gl ':g ;ress’ed to the Station, and a request to note on it
Total « it g7 13.13 17.42 1048 il cash price is correctly given and to mail to the
Rotashiee o s e 2.26 3.10 1.50

Cost Perign. Liolln s $28.00 28.00 31.00 thus obtained the average prices are computed.
Valuation per ton.____._____ $18.05 29.18 12.19

Nos. 8149 and 8231 are mixtures of acid o

salts. They contain no nitrogen and are no
In the accepted meaning of the term.

phosphate and pa
 ““Bone and Poig has been computed in all cases in the usual man-

on page 83.

flerence given in the table shows the percentage
price over the average retail cost of the nitro-
¢id and potash contained in the fertilizer.

jon enables the purchaser to estimate the compar-
different brands and to determine whether it is
to buy the commercial mixed fertilizers of which
w offered for sale, or to purchase and mix for him-
erials,

s preferable can only be determined by each indi-
who should know best what his soil and crops
is facilities for purchase and payment are.

ilizer has sold at two or more different prices, the
price, when known, has been used in calculating
rence. .

verage, or nearly average price, forms the basis
between cost and valuation. The price thus em-

d in heavy-faced type.

NirrocENOUS SUPERPHOSPHATES AND GuANos

Here are included those mixed fertilizers containing nitrog
phosph.orlc acid, and in most cases, potash, which are not des 4
by their manufacturers for use on any special crop, “§
Manures” are noticed further on,

L. Samples drawn by Station Agents.

In the tables on pages 108 to 117 are given analyses of
sampl'es belonging to this class, arranged according to the pe
age differences between their cost prices and valuations.

GUARANTEES.

dients.

The number which failed to come up to the guarantee is considerab

smaller than in the previous year. iy

st of the nitrogenous superphosphates is $::]50-44~
: ; ) 0 is $20.71, and the percentage difference 40.9.

Usually the deficiency of one ingredient in the mixture has bee g ;
made up by a surplus of another, indicating that the lack of agT®

' corresponding figures were :
ment between actual and guaranteed composition was caused 4 e

b $31.56, average valuation $21.18, percentage diks
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NITROGENOUS SUPERPHOSPHATES AND GuUANoOS,

SAMPLED BY Sy ang

—

—

Name or Brand. Manufacturer, Dealer,

l Station No.

—

—

8229 Bone, Fish and Potash. E. R. Kelsey, Branford. Manufacturer,

H.. A. Bailey, Clinton,
Wilson & Burr, Middletow

6794 Pure Fine Bone, Dissolved Mapes, F. & P. G. Co, New Mapes’ Branch Hartforq, | ¢
] .

with Sulphuric Acid. York.

8261 Unexcelled Phosphate. G. W. Miller, Mi
i T o phnste. iller, Middlefield. Manufacturer, -

Luce Bros., Niantic. Manuf:
6773 Hub’t.)ard’s All Crops, AllThe Rogers & Hubbard Co, Mangg‘ggﬁig.
Soils Middletown. :
8273 Market Garden. Bowker Fertilizer Co., Bos-D. B. Wilson & Co., Wat
ton, Mass, bury. .

. W. O. Burr, Fairfield
8296 Pequot Fish and Potash, Quinnipiac Co., Bost., M. i ing

: _— ; ., Mass (A. J. Mart :
8223 Standard Superphosphate of|Lister’s Agricu’ltural ’Chem- AN, C?;rll(r,l’l\}g?cl)l;g,g oS

Lime. ical Works, Newark
8205 Giant Neck Superphosphate‘Luce Bros., Niantic. : Manufacturer.
: F. A: Beckwi Vianti
8;95 :;Qeres " Brand. g, w. Miles, Milford. Manufagﬁlxshy o
8304/ Animal G Brand. !Darling Fertilizer Co., Paw-|J. M. Gager, Willimantic,

8260 Cecrops Fertili it o
ps Fertilizer. Frederick Ludlam, N. Y S. A. Smith, Clintonvil
€ SDee ¢ X . : le.
gg;} ‘I:‘lss:'] aEdBPotash. Rogers Mfg. Co., Rockfall. |J. A, Lewis, Willinlllgrlltfc
ar one Phosphate. Tygert-Allen Fertilizer Co,|[Smith & Son, West Corn-
Moo Philadelphia. wall, Y 1
wilt Sure Superphosphate. M.PL Shoemaker & Co.,|F. Ellsworth, Hartford
_ . hiladelphia J. P. Barst Nor’
8224 Fls;loetgtélgn’s Brand Fish aud‘wBowker Fertilizer Co., Bos-|G. F. V&?sri?tg:g %Ei(l)'f’o;\dor 1
’ ton, Mass. : T
8015 Market Garden Manure. |Quinnipiac  Co., Boston,|Olds & Whipple, Hartford. | 364

Mass. A. P. Wakeman, Fairfield. | 324

8286 Garden and Lawn. Datr]iliu{g Fertilizer Co., Paw-|J. M. Gager, Willimantic
) ucket, R. I .
8041 Al;)lﬁzczglated Bone Phos-JWilcox Fertil'r Co., Mystic Browning & Gallup, N. Ln.,
J J T V. Dennison & Co.,| 284

' j Mystic. L 290

8164|Gardener’s Complete Man-.[Packer 8 Union Fertilizer Roclg’vill]% Milling Co., Rock- 354

ure. Co., New York. ville.
. ; W. D. Wangzer, L sille. | 36.01
Lister's Agricultural Chem-|A. N. Clark? I\Iiilf::](fsuue

ical Works, New'k, N
8155|Vegetable Manure or Com- Mapes F. & Rkl

] :
goeir: Manure for hght“ York. ich.

8022|Complete Manure, A Braud.‘Mapes F.&P. G o, NeWwMapesy S oo

Vegetable Bone Fertilizer. |Milsom Rendering and Fer.|W. ¢ Pease, Somers

| ti'r Co., K. Buffal e : :
8100/Essex X % | # » & Dullalo, N. Y.\J, R. Gilbert, Gilead.
] XX Fish and Pot- Russia Cement Co., Glouces-|F. K. Wheeler & Co., Water-
ter, Mass, town. J

| H. C. Aborn & Son, Ellin’n.

\

8225/Success Phosphate.

Mapes’ Branch, Hartford. 3;5
3
8076

. U

A 1.561 1.56| 1.2| 8.62| 2.48|1.68!12.18| 11.56| 11.1] 9.5
P. G. Co, New|J. P. Barstow & Co., Nor- 40.0€

o J. M Page & Co., Naugat'k. 40-3

13,92 3.09| 4.2 7.44] 1.41] 2| 951 9.0 885| 8.0

ZERS, NITROGENOUS SUPERPHOSPHATES.

AnAvyseEs— Continued.

109

Phosphoric Acid.

| Total Total. Available.

Potash.

Found.

itrogen.
|

Organic
teed.

teed
Soluble.
Reverted
Insoluble.
Found.
Guaran-
Found
e

[

\ Nitrogen

2.3 283 1.80 .24/ 4.81| 4.0 263 .__

|
‘]9.30 ----|18.35| 12.0

4.84 13.51i 95|

2.1
1.5 546 6.91 .99/ 13.36 12.0[12.37|____
3.3 256 3.8 .52 6.36 4.0| 5.84|._..
2,3l 8.21 4.66‘ 1.01 13.88| 12.0| 12.87| 10.0

2‘.2‘ 4.51 3.92\2.28 10.71| 8.0/ 8.43| 5.0

2.5 1.71| 4.85/3.19! 9.15| 7.0/ 6.56/ 6.0
2.5/ 10.48 1.42| .91/ 12.81| 72.0|11.90| 20.0

| |

\
|
.3 2.69‘ 3.52| .46| 6.67 6’.0! 621
4.22| 3.13|2.32|10.27| 10.0| '1.95| 8.0

4.35| 5.35| 2.56{12.26| 7.0| 9.10|.__.
7.65‘ 2.84| .60 11.09| .___.|10.49| 7.0

3
0

0

2| 1.50| 3.18|3.37| 8.05| 6.0| 468/ ___
9 s.ooi 118/ 1.13/ 10.91| 70.5 9.8 8.5
5

2.2 3.02

gL 4.82;
|

| 40| 373 548 3221243 10.0 921
|
i

5| 9.795 3.53| .93|14.25] 9.0/ 13.32|. ._.
| 2.87/1.33| 7.22| 6.0 5.89 4.0

4.07|1.77| 10.66, 9.0/ 8.86] 8.0

2.54/2.64| 2.5| 4.45| 4.54) 2.22 15 G N R 8 011 L 47

3.034.87 4.9| 4.29| 3.87) 1.50 9.66 8.0/ 8.16| 6.0
\
|

1.97/2.98) 2.5 1.94] 4.14| .59 13.2'71 12.0/ 12.68| 10.0

f

| 2.5 2.46| 5.21|1.49] 9.16| 7.0/ .67 6.0|

As
Muriate
Total.

63| 4.12

10.96| 10.96

2.46| 2.46
1.97} 197

ST 5.14

.60, 6.59
4.23| 4.23

7.01| 7.01
4.57| 4567
2.18| 2.78

49 4.14

4.18 4.18
6.97 6.97

5.96| 5.96

5.65/ 5.65

9.23| 9.718
1.78| 2.27

6.53 6.53

3.20{ 3.20

5.19| 5.19

2.15| 2.16

2.30/ 2.30| 2.1| 3.66| 7.16| 3.88" 14.70| 12.0| 10.82| ____

| el

Guaranteed.

~
<

8.0
3.0

10.0

2.0
1.5

5.0

7.0
4.0

7.0
2.5
4.0
5.0

%0

5.0
5.0

10.0
2.0

6.0

2.6

5.0

2.2
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NITROGENOUS SUPERPHOSPHATES s ND GUANOS, SAMPLED BY THE § AnALYsEs— Continued.

e

e ———— - e
= Nitrogén. [ Phosphoric Actd. s st
/-*’NE)OT&:\ Total. | Available. | Found. | g
zd Name or Brand. Manusfacturer. - Dealer. E% ) | f e -] = 0 ‘\ ] s S §
A F Eelee | s (2. ) 2 2B | 2 |Gul S |GalamlE B
g .gg g% | 5 |28| 8|2 |3 | 2 |38| 8 |28|“E| 2| &
E £4 25| 8 |25 3|8 |8 | R || & || 2|8 |
8215/Fish and Potash, Square Bowker Fertsilizer Co, Bos- C. W. Michacls & o, vl 34 2.62 2.96 2.2 3.78/2.75/ 2,66 9.19 8-0"\ 8.63). o) A4 S
Brand. fon,Mass. ¥ ville, ' “aloy e ! gl izo0d] | 60194 2.88 20
8175 Ammoniated Bone and Pot-|Armour Fert*ilizer Co., Chi- William Crane, Brq, Brook _.|3.28|3.28 2.5“ 4.172| 5.06| 2.26\ 12.04| 8.0 9.78: 6'0i : l 88| 2.
| ash. cago, 111, 1 i e ‘ 9.09 9.0 6.896.89 7.0
8290 Concentrated Phosphate. |Cumberland BBone Phos-|D. C. Spencer, 0, Saybrook 1.00 2.48|3.48 3.3“ 5.95 3.14‘1 Tl 9.86| 10.0| 9. ‘ .0/ 6. 4 4
: phate Co., Boston, Mass. ; 3 \ | ‘ |
6777 Complete Fertilizer. Berkohire MFiglsb ?rxdgeport. Manufacturer, 9.16| 2.59 2.5|5.98 3.52\ 1.63! 11.13| 10.0! 9 50‘ 8.0/ .81/6.38 6.0
8011 Ammoniated Bone Phos-/National ertilizer  Co,/A H Cashen, Meriden T | 145 1245 9.0/ 11.00 7.0 2.49| 249, 2.0
* Aﬁ)lslace. Bridgeport,_l, gl Manufacturer., T | SO0 e [ 40.0| - - - |- --- 1'97{ R e 4'49\ i \ 3 40
8096 oluble. Armour Fertilizer Co., Chi- Wm. Crane, Broad Brook \ 62l 5.49 .91|10.95| 0.0/ 10.02| 8.0, .28|5.33 4
cago, 11l E. A. Buck & Co., Willim'e, 46| | 294 3.40‘ 2.2/ 462542 . \ ‘ “
i | R R
8340 Formula A. L. Sanderson,, New Haven. |George Harper, Watertown, 94| 1.23 1.971‘3.44 2.8 2.04] 4.48| 1.71| 9.29| 10.0 Z.gg‘ g.g; Z?g Z"{S‘ g:‘o’
8291 Complete Manure for Gen- . J. Baker & Bro, New W. F. Andross, East Hart.| 28 {66/ 1.01| 1.53 3.10) 25| 7.021.30 .17) 849 90} B & ‘ % b
eral Use. York. 08 ford. ‘ i " ‘ [ ‘
8034 Complete Fertilizer. National ~Fettilizer  Co,,|F. Hallock, Derby. 40, ‘ | ‘ |
Bridgeport. - |Manufacturer. -

: \ | | | o0l
35, ! .66/ 2.98 1.43| 11.07| 710.0| 9.64] 8.0 6.52| 6.52| 6.0
S Buckhaut, Green- 40, ... 111 2'50\3‘61| £:516.66:3.3 “ ‘ ‘
wich. 38, 1 l \‘ ‘ !
Browning & Gallup, New| 30, \ | ‘ |
{ | | 5 ‘
London. [ ! | | w1l e8| 6.0 6.01 5.0 5.01/5.01 4.0
Manufacturer, ’ 39.0 .34 3.461 3,80;‘ 3.2‘ 3.42 2.651 . . \

8198 High Grade Fish and Pot-iWi]cox Ferti'lizer Works,
ash. ’ Mystic.

|
, \ | ‘
e : 31, : | | 6
8292 Vegetable Bone Superphos-‘Crocker Fertilizer & Chemi- Bronson Bros. & Co., Win-} 39.0 BN 20 4.72 4,,92‘ 5.0\ 6.3b .91‘\ ARl RIS 7.26‘ 6.0, 6.04 6.04“ 6.0
phate. cal Co., Buffalo, N. Y, chester Center. ‘ ~ i ‘ L 12 37‘ 9 0! 902/ 2.02) 20
8324 Ammoniated Bone Super- Preston Fertilizer Co.,Green- Newell St. John, Simsbury.| 30. 12| .22/ 1.40 1.14| 2.0 4.58|7.19 3.75/16.12_ .} 12. s ol
phosphate point, L. I. | IR SRS ‘ o 9.0l 106l 1.06| 28
8323 Imperial Superphosphate. |Henry F. Tu<ker, Boston|B. A. Buck & Co., Willi-| 2%.0 214 2.14‘i 1.0 5.25 4.59 1.90| 11.74| 12.0| 9.8 .0|1.96/1.96) 1.
Mass. mantic. 1 ie t ‘ | ‘ \ |
a A La2 3 . | ; i | | |
QS & sid il Phosghate, B°£§ei,ff;““zer o fasFAMI{*l?crﬁo?thgwnf | §§ .61 l\ 2.03 270 2.5 9.20| 2.78 1.13| 13.11| 20| 11.98) 9.0 2.33|2.33| 20
80971 Complete Bone Superphos Wilcox -Fertilizer Works BI‘O.WD%DLg & éall?ll;)le §\9: v 20.8 \ | ‘ \ 3 49“ 3.0
3 ) New .00 | | 49 S,
phate. ' Mystic. ALE?H%OE;; .| ] 04| .20 2.42 2.66 20 2.56)5.80 2.42/ 1078 9.0 s.se‘ £.0/8.493.40 ¢
I . . Lathrop, Andover. | 31.00 | [ 4,950 2
8298 Fxs}} and Potash, Crossed Quinnipiac €O, Boston,‘Olds & Whipple, Hartford. | 32.00 e _52‘i 3.97 3,79‘____ 9.88/3.61/ 1.75| 8.24|._..| 6.49 ... 1.23 o\
Fishes Brand. Mass. 23 | | . koo 8.86 8.0 2.10(2.10 2.0
8320 Standard Bone Phosphate. Tygert-Allen Fertilizer Co., Smith & Son, West Corn-| 25.00 ___-]____\ 1'90“ 1.90| 1.6/ 17.34|1.52| 1.12 9.98}...-| & 0| 2. \
: Philadelphia- wall. | | | 79l 279 2.0
8326/Standard U. X. D. Fertilizer.“H. J. Baker & Bro, NewaVk FéAndross, Fast Hart-| 28.00 31 ‘32[1.377 2.50} 1.6[ 6.43] 2.33/ 1.00| 9.76|...-| 8.76] 8.0/ 2. | \‘
York. o ord. R 50| ‘ 021 7.02| 2.0
8258/Great Planet A. "Clark’s Cove Fertilizer Co., F. M. Payne, Moosup. f 38.00 ,89‘ 2,61\‘ 3.50| 4.0 5.31 3.36% 1.41| 10.08' 9.0 8.67 8.0‘ 1[4 |
New York. | i 1 i ‘ ‘
8012 Market Garden Fertilizer. |National Ferfilizer Co.,Manufacturer J 33.00 ' ‘ \
; : ‘ . 33.00] ‘ 0, 5.60 640 6.0
Bridgeport. J. T. Buckhaut, Greenwich.| 32.23 .| 1.22]1.38] 2_50“ 2.54.99 2.911‘ 1.51| 9.41) 9.0 7.90| 7 l
S0l |
8068 Phosphate ‘Quinnipiac 0o,  Boston, W. C. Pease, Somers 33.00 | { ‘ \ \
§ o Ok X 33. k' [ _ 22| 9.0/ 2.15| 2.15; 2.0
Mass. “C. A, Young’, Danielson. 30.23 a7 31| ... 2.46\1 271 2,5‘ 6.03; 4.19‘ 1.95|12.17| 10.0| 10
! L 31, | 0| 4.85| 4.85| 5.0
8299 Umvgraal Fertilizer. Packer’s Uniollk Fertlhzer“Rockville Milling Co., Rock-| 27.00 485 .08 )_34‘ 1.42 .8} 6.33 3.34‘ 1.60|10.27|....| 8.67| 8.0/ 4.85{4f
X Co., New York. ville. * et |
8120| Animal Fertiliz 1 ili | : ; l
er. Lowell Fertilizer Co., Bos-N. N. King Thompson | 35 OOE | | 7 | 70.0 10.30| 9.0|1.817|8.37| 4.0
\ ] 35. » ‘ 3,34/ 1.19] 11.49, 10.
Eeea . ton, Mags. . jhdwargﬁw}ﬁiﬁ, Rockville, | 34.001) 1 48.7) . Zvai] 2'93L 398 9'5\ §. 351t |

RSN S o LT s ESE
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NITROGENOUS SUPERPHOSPHATES AND (RUANOS, SAMPLED BY THE STATIO AvxaLvyses— Continued,

i | Nitrogen’ ' Phosphoric Acid, Potash.
a . e s

' | e T e BT

é Name or Brand. Manufacturer. 7 Dealer. o; :'g :E g._g: ) 'E’; s . ¥y g

g : SPIEE (58| 53| 5 |5 2| S B¢ |Es|f |E.lsEldE

2 | Belec 25|25\ 2 (38| =2 |z |8 | 5 [2%| 2 |23|7E|:2 | 8

] ‘ Bz E 2 s 2 (@8 |8 |87 & {63 2 lERG
| e | — —
8167 Fish and Potash. Read Fertilizer Co.; New|E. E. Pitney, Ellington. ' 04].._.12.90| 2,94 2.5|3.671.96/1.20| 6.73| 5.0| 5.63| 4.0|4.62|4.62| 40

York. . B. H. Saunders, Collinsville.| -
8074 New Method Fertilizer. Bradley Fertilizer- Co., Bos-|S. A. Billings, Meriden. | ol .69 1.66 11.25| 0.0/ 9.59/ 8.0 3.34|3.34

: ton, Mass. Lewis, Willimantic. 32(.---|2.34 2.66| 1.6|5.90] 3.69| 1. 3 g ; : s 3.0

S.
J. A,

8204 Gold Brand Excelsior Guano. E. Frank Coe, New York. |C. D. Way, Gilead. .88/ 1.66| 2.54| 2.0/ 6.42|1.81| 1.11| 9.94| 9.0/ 8.23| 8.0/ .56|6.00| 6.0
D. N. Benton, Guilford.

Pacific Guano Co., Boston, E. A. Halliday, Suffield.

8148 Soluble Pacific Guano. 1
3 | Mass. T. B. Wickwire, Berlin. | 35

4| .31]2.10( 2.55| 2.2)5.79]3.671.9111.37| 10.5| 9.46| 8.5/ 2.17| 2.11| 2.0

l - 30, 9.73/13.56) 12.0/10.83 90,497 491 4.0
8303 Essex High Grade Super-|Russia Cement Co., Glouces- F. E. Wheeler & Co., Water- 38,08 )40 209 £.8) 8811002 i

phosphate. ter, Mass. town. }
8312 Ammoniated Dissol. Bone. |Lister’s Agricultural Chem-JJ. A. TFoster, Stafford 30.0¢
ical Works, Newark, N.J.| Springs. »

1.94) 1.94| 1.8|6.83|4.40( 1.83| 13.06| 77 0| 11.23| 9.0| 1.91 1.91! 7
|
[

? . 2 \
e B L e e R Eg:;le’JSrtrag?gd'Sayi __.|....|2.38/ 2.38| 2.5|6.80| 2.79 2.37) 11.96|.._.| 9.59| 80| 2.10/ 2.10| 2.1
NGV o H. I - ‘
: brook. 2 14| 20.0{ 10.66| 9.0, 1.81/1.81 2.0
8309 Bay State Fertilizer. Clark’s Cove Fertilizer Co., Henry Fields, Newington. Q01 2.16) 2,68, 25 SRULETS AR
New York.
8118|Swift's Lowell Complete|Lowell Fertilizer Co., Bos- W. D. Penfield, Cobalt. 1
Manure. ton, Mass. |J. F. Sheridan & Bro., Man-|
| chester. l

Edward White, Rockville.
\C. N. Jones, Wallingford.
‘S. H. Bowen, Brooklyn.

X ‘C. W. Lines, New Britain.
8344 High  Grade  Farmer’sRead Fertilizer Co., New|O. E. Bailey, Buckingham. |

..-|2.48/2.48| 2.0|5.87|4.24/1.81|11.92| 9.0/ 10.11| 8.0 2.38|3.44 35

L.._| .86|2.12|3.58| 3.2|4.43|2.34| .94| 7.1 6.0| 6.77 5.0, 9 40| 9.40| 70.0

Friend. York. ' ‘ ‘ [
| : .94/1.06| 857 6.0/ 1.51| 6.0|%.19|1.19| 10.0
8265 High  Grade  Farmer’sRead Fertilizer Co., New|J. T. Sliney, Branford. l. | -22/2.43 2.65| 3.2/ 5571 94‘
Friend. York. ; 3 l
8165 Alkaline Bone Superphos- E. Frank Coe, New York. Swenson & Folke, Stamford. ‘ 1.49/ 1.49] 7.2|7.70| 2.50| 2.76| 12.96| 71.0/10.2 | 9.0| .37/ 1.94| 1.9
phate. S. E. Brown, Collinsville. ol (e | ‘ :
8194|Ammoniated Bone Super-/G. W. Miles, Milford. S. J. Hall, Meriden. 1o 42 174 2.96 2.0|4.88| 2.45 4.45|11.18| 9.0 .33 80213/ 2.13| 20
phosphate. ) Manufacturer. : d 5 |
‘ ‘ 61 2.32|5.00 3.64| 10 96 10.0{ 1.32| 7.0/3.76;3.76 2.0
8339|01d Reliable. & E S}nderson, New Haven. |George Fisk, Rockville. | -31/1.10/1.14) 2.25 1.6 ‘
e Home TSt R o ). Tlall, Meriden, ‘ | 32115 6.02/ 3.18 1.49) 10.69, 9.0 9.20| 8.0|2.49 2.49 2.0
York. F. N. Konold, Collinsville. ---.| .32/1.15/1.47 1.0|6.02|3. |
8081|Americus Ammoniated Bone|Williams & Clark Fertilizer John Bransfield, Portland. 1 ‘ 1? 6.48/-4.17/ 1.10| 12.35| 0.0 10.65| 9.0/1.97 1.91| 2.0
Superphosphate. Co., New York. |D. B. Wilson &YCO., Water-| .09 .26 2.43‘ 2.7'1i 3.0| 6. . |
bury. ‘ ‘ ‘
B or A B R - o R Srows; Cglineville, 164 3.02| 5.57 4.18 1217 20.0| 8.59| 8.0|2.13 213 2.0
moniated Bone. ton, Mass. ' C. T. Leonard, Norwalk. -25).---|1.64 1.89 15)8. e

. |

8007 AA Ammoniated Bone Su-H. J. Baker & Bro., New|S. J. Hall, Meriden.

31 1.39 1.16 2.86 2.5|8.94/ 170 .71|11.35 11.0| 10.64 10.0, 2.13/ 213 2.0
perphosphate. York. R. & D. Loudon Bros., Win- | ‘ | |
8080/Sure ¢ ker Fertilizer C nipauk. P :
B et Howkelt N « o0, 1. Leouexd, Norwalk, | ‘ 5.12| 4.45 3.96| 13.63| 20.0] 9.5 8.0[1.24/1.24 10
ton, Mass. ' |F. A. Nettleton, Durham 13| 92 105| 0.8512445 |
i Center ‘ Ry i
T e .

# Valuation not given for reasons stated, see p. 118.



g 114 CONNECTICUT EXPERIMENT STATION REPORT, 1897, IILIZERS, NITROGENOUS SUPERPHOSPHATES. 115

ANaALYsES— Continued,.

NIirroGENOUS SUPERPHOSPHATES AND GUANOS, SAMPLED BY Thy Stap

* T R T
| . | . TotaF By ‘ Total. | Available. | Found. I
> wg | | Nitrogen. | ) (O 3
S Name or Brand. Manufacturer. 3= Dealer. Ee | oo | ; sl B : . ; & 3 =
z ' BelsE | ¢ |ds |2 F R %o |Fe| ¢ |elafla B
2 <) oM| a | = =} e (=0 [ =) S0 = a2 |19 ea =]
H 8125 | 2 B33 | B |2 | & |8% & |22 828
@® o 1z 7 B [} @ o [~ (e R <
; i o | \
S hate. Bradley Fertilizer. Co., Bos- E. E. Scoville, Stamford. \ { | |
8008 Superphospha il yM e A Raymond Bros., S. Norwalk. ‘. f i ‘
! S. A. Billings, Meriden. | ‘ |
Wheeler & Howes, Bridge. ___,‘2.55“‘ 2.69| 2.5 6.70‘4.06 1.56} 12.32) 720/ 10.76| 9.0/ 1.99/1.99| 2.0
port. | | 1 ‘
8083 New Rival Ammoniated Su-|Crocker Fertilizer & Chemi- Henry Davis, Durham Cen. i \ ‘ |
perphosphate. cal Co., Buffalo, N. Y. ter. \ \ | 1 | ‘
J. E. Leonard & Son, Jew- 1361 136 1.2 T.60 261 1,23‘ 11.44|._..|10.21| 70.0| 1.87| 1.817| 1.6
eth City. | L. SANE
8114 Ammoniated Bone Phos-|Berkshire Mills, Bridgeport. Johnson Bros., Jewet§ City. ] | ‘I ‘ el |
e 0 Sanies, Hovwich, [ 2.00 2,09 27 3.07| 4.26| 6.63 13.96) 10.0] 7.3 8.0/ 2.64| 2.64 2.0
8045 High Grade Ammoniated E. Frank Coe, New York. |J. P. Barstow & Co., Nor- ‘ | | ‘ ;
Bone Superphosphate. wich. | ; | ‘ |
Swenson & Folke, Stam- .54& 1.67| 9.21 20 7.20i 2.39| 2.46| 12.05) 12.0| 9.59 9.0 .30/1.96 19
ford. | ; ! i
8170 Eclipse Phosphate. Bradley Fertilizer Co., Bos-Loomis Bros., Granby. l | j | 1 |
v i can o.g‘ . Tlf”“d Miben, Broud: i194i 1.94 1.0“ 6.22| 3.29 2.032‘ 11.54| 72.0| 9.51] 10.0/1.89/1.89| 1.5
rook. e
8117|B. D. Sea Fowl Guano. Bradley Fertilizer Co., Bos-|F. S. Bidwell, Windsor | \ i | }
ton, Mass. Locks. “ |

[ | !
W. W. Cooper, Suffield. ’ 2.33|2.33| 2.0| 5.5013.95t 2.63L12.08 10.0 .9,45‘ 8.0/ 1.19| 1.19| 1.5
‘ | . | | |

8311 Dissolved Bone and Potash. Lowell Fertilizer Co., Bos-|G. W. Bancroft, E. Windsor ‘ |

‘ ‘ ‘
i Mnes, Hill. 170/ 170 16, 5.84] 4.46 2.35 12.65]._..| 10.30, 9.0| 2.05| 2.05| 2.0

| J. C. Lincoln, Berlin. —---l 170/ 1.70| 1 6} 5.84/ 4. fine ‘

8200|Superphosphate. Cumberland Bone Phosphate| D. C. Spencer, Saybrook. ‘ ‘ ‘ ‘ } |
Co., Boston, Mass. William Bartell, Ore Hill. 9.8 2.08 20! 5.86/3 64/1.99| 11.49| 0.0 9.50‘ 8.0|2.182.18 2.0

2.28)2.28) 2.0)5.863. ‘ ,

8119 Swift’s Lowell Bone Fer-|Lowell Fertilizer Co., Bos-J, F. Sheridan & Bro., Man-
tilizer. ton, Mass. chester.

W. D. Penfield, Cobalt.

H. C. Aborn & Son, Elling-

ton. ‘

i |
| \ | 93| 3.08| 3.0
J. E Leonard & Son, Jewett | 1.82(1.82| 1.8|4.51| 4.14 1.37‘ 10.02| 9.0, 8.65| 8.0 2. - o
City. | ‘ I ;
S. H. Bowen, Brooklyn.
C. W. Lines, New Britain.

8804 Chittenden’s Fish and Pot- National Fertilizer Co.,|T. H. Eldridge, Norwich.

ash, Bridgeport. F. A. Nettleton, Durham | | - [
heit, '2.60| 28| 1.94 3.58| 3.40| 8.92| 60| 552411411} 40
S. A. & H. B. Williams, Sil-| 321. || 260|260, 28 1. \ |
ver Lane. : } | | ‘
6775/0. & W. Special Phosphate.|Olds & Whipple, Hartford. |Manufacturer. 59l 2.1/ 2.70 6.98 3.41 1.60| 11.99|.- .. 10.39] . - 2[::.48{ 1.84} 020
8206 Fish and Potash, Triangle Bradley Fertilizer Co., Bos- A, J. Ives, Yalesville. | p iy | 3¢ i""} ;
A Brand. ton, Mass. G. W. Dennison, Old Say-| 30. Bl a5 189\ 9 27‘ 20 2.10| 4.12‘ 9.02| 8.24| 6.0| 6.22|-...|4.21|4.21} 4.0
brook. ; Lo . oA e f
8228/Standard Fertilizer. Standard Fertilizer Co., Bos-|W. B. Truesdell & Co., Burn- g PR | | o.55t s alaRURET
ton, Mass. side. | 2.0| 6.48) 3.11| 1.13| 11.32| 0.0 9- 0 2.14| 2. .
B | NS Bushuell, Tattville, |._..s O e R B

 See page 118.
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Name or Brand.

Station No.

Manufacturer. Dealer.

8297 Climax Phosphate.
8305 Fish and Potash.
8095 Royal Bone Phosphate.

8101|Read’s Standard.
8222 |General Fertilizer.

8288 Economical Bone Fertilizer.
8082|General Crop Phosphate.

8153 Nobsque Guano.
8221 |King Philip.

8094 Buffalo Fertilizer.

Quinnipiac  Co,, . Boston [C. A. Young, Danielson,
Mass.

York. ville.
Williams & Clark Fertilizer R. B. Ritter, Brooklyn.
Co., New York.

ter.
Read Fertilizer Co., New L. D. Post, Andover,
York. \E. . Pitney, Ellington.

Rutland, Vt.

cal Co., Buffalo, N. Y. ter.

’Bugbee Bros., Willimantic.

Mass,

Clark’s Cove Fertilizer Co,
New York.

Milsom Rendering & Fer-'J. R. Gilbert, Gilead.

’ nam.

87148/ Ammoniated Bone Phos-
phate ¢

6176/ Ammoniated Bone Phos-
phate.

8092 Erie King.

8313/ Cereal Brand.
8173 Empire Brand.

ton, Mass. ett City.
J. F Sheridan & Bro., Man-
chester.
8151|Guano. Standard Fertilizer Co., Bos-|M. E. Truesdell & Co., Burn-|
ton, Mass. side.

8310 Bay State Fertilizer G G. |Clark’s Cove Fertilizer

tilizer Co., East Buffalo, Lyman Bros., Columbia.
N. Y.

Berkshire Mills, Bridgeport.|C, .. Swain, Clinton.
Berkshire Mills, Bridgeport |Manufacturer.

Milsom Rendering & Fer-'J. R. Gilbert, Gilead.

tilizer Co, Kast Buﬂ'alo,]Lymau Bros., Columbia.
e

Fred Ludlam, New York JS. A Smith. Clintouville.
Lowell Fertilizer Co, Bos-J. | Leonard & Son, Jew-

L. Mullaley, Windsor.

Co.,'F. M. Payne, Moosup.
New York, { | e .

82201Practical Ammoniated Su- Crocker Fertilizer & Chemi- Bronson Bros. & Co., Win-

perphosphate.

8212 Original Coe’s Superphos- Bradley Fertilizer Co., Bos- W

phate
8281|Fish and Potash.
8001 Special Mixture.

Pacific Guano Co., Boston,

Bowker Fertilizer Co,, Bog.

cal Co., Buffalo, N. Y. chester Center

|
ilson & Burr, Middletown.
ton, Mass. ’
Carlos Bradley & Son, Elling-
Mass. ' ton
IManufact:urer.

ton, Mass.

} See page 118,

Williams ‘& s Clark, New|Geo. H. Sloan, Windsor-| s

Edward L. Strong, Colches-

Great Kastern Fertilizer Co., James H. Klliott, Campyville.

Wilkinson & Co.. New York. W. W. Peck, Woodbridge. l
Crocker Fertilizer & Chemx-JHenry Dawes, Durham Cen-i

Pacific Guano Co,, Boston.iJohn 0. Fox & Co., Put-

John A. Ballard, Thompson.

Dealer’s Cash
Price per Ton.‘

20.00 £
21.50
28.00

28.00

ANavryses— Concluded,

Nitrates.

i \ Nitrogen as
:

1.18| 1.0|6.40' 2.34| 1.46] 10.20

1.32| 0.8]6.58 2.05/1.02| 9.65
1.20| 0.8|17.23|1.76] 95| 9.93|_.__

1.03| 0.8/4.66/ 2.76| .81| 8.23

| 1.26| 1.1/ 5.04|3.79] 2.15| 10.98

‘1.22‘ 10(5.31| 3.48/1.73| 10.52

1.10, 0.8|5.46| 2.14/1.98| 9.58

1.06| 0.8 4.93| 2.06| 2.09| 9.08

1.40 1.2 3.87|3.34| 1.35| 8.56

2.28§ ----|b.98]3.92

Nltro‘geu. Phosphoric Acid,
Total N
od Nitrogen. _ Total.
2% | g8 : < |2 .
2| ) 8 o 2 3
88 | &g | < |29 | S | E| B | ¢ |y
E81E5| 8 (88| 2 | 2|5 | 8 |58
Z | &= & |8 2|28 | = |3
1.36| 1.0, 5.86| 2.43| 1.61| 9.90
2.20| 2.0|2.13, 3.85| 2.07| 8.05

1.28/ 0.8|7.41|1.68| 1.09( 10.18| ...

2.30| 1.6]2.43|5.13| 6.03 13.69| 10.0

!

1.81’ 1.81 1.6‘ 3.18/ 4.4114.09| 11.68 70.0

|

1.10, 0.8 5.39|4.86| 2.77| 13.02) 70.0

1.20i 1.0\ 5 13| 2.89| 1.65| 10.17  70.0

2.20| 1.6]5.74(3.25/1.73| 10.72| 10 0

1.071 038|528 2.83 1.46| 9.57].

1.92| 11.82

|

2.49(....|2.19/4.18 1.93| 8.30|----
|

|

|
243}4.02 2.43!6.44‘ 2.27(11.14| .
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Available.

Found.

8.29

5.98

8.74

8.63

8.98(

9.09

7.42

8.83

8.79

7.60

7.56

7.59,.

6.99

10.256

7.21

8.62

8.99
8.11

9.90

6.37].

8.87|

* Valuation not given for reasons stated, see p. 118 and 119.

Guaran-
teed.
As
Muriate.
| Total.
Guaranteed.

> »
S

2.0

4.0
4.0

5.0
1.0

2.0
2.0

4.0

2.0
2.0

2.0
2.0

2.0

2.0

2.0
1.0
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189 OGENOUS SUPERPHOSPHATES. 119

These valuations, it must be remembered, are

: baseq . nd New York, and by mistake at the factory
assumption that the nitrogen, phosphoric acid ang Potagh i rand had been shipped to Mr. Sliney. Another
fertilizer are of good quality and readily available 4 far sample No. 8344, drawn from stock of O. E.
Chemical examination shows conclusively whethe M ¢

L : this is t )
respect of potash and phosphoric acid, but gives ] "y

: T Y 5 iLtIe or nﬁ
as to the availability of the organic nitrogen of Mixeq gn
This Station has been for sonie years engaged in 5 st:’
methods for determining approximately the relative availa
of nitrogen, and on subsequent pages is givena report of ghe 3
done during the past year on this point. 3

Since various inferior or agriculturally worthless for
gen are in the market and are known to be used in ¢
fertilizers, and cannot as yet be detected with certaint
the only security of purchasers of mixed fertilizers
with firms which have the highest reputation and are
isfy their customers that they use the best raw

ham, is given in the table on page 112, and is here
pparison. '

and Potash. Made by the Pacific Guano Co.,
pled from stock of Carlos Bradley & Son,
:)nanufacturer stated that this analysis did not
the goods shipped into this State. Other sam-
nd could not be collected. The percentage of
olow the minimum guarantee,

analysis in the table is of a Special Mixture,
ker Fertilizer Co. for the Lordship Park Asso-
Sampled by the Station Agent.

ms of pj
Ompoung
Y by anal,
18 in de
able to g

materials, NG ANALYSES.
idi y i i i i 2 ’s d’s H. G. Pacific
avoiding “cheap” goods offered by’irresponsible parties, oulmadleys | Read'sTLG.  Pacifc,
Berkshire Bone Phosphate. Phosphate. Friend. Potash.
- 6796 8114 8748 8212 8265 8344 8284

ANALYSES REQUIRING Sprciar NoTiom B e
' B . 22 86 40
181 209 230 298 243 272 2.09
1.81 2.09 2:30 2.28 2.65 3.68 2.49
B 01 243 598 55T 443 219
4.41 4.26 7 b 3.92 1.94 2.34 4.18

4.09 6.63 6.03 1.92 1.06 .94 1.93

Five analyses of samples of nitrogenous superphosphates

pear in the tables of analyses, Pp- 113 and 117, without valuasi
attached. These require some words of explanation. -
6776. Ammoniated Bone Phosphate. Made by the Berksh
Mills, Bridgeport, and sampled at the factory. The manufac B 1389, 1182 861 LIL B30
ers stated that the analysis did “ not fairly represent the bu oy ot AR 7'39 e
the goods we have put out under that brand, for we know i il Sl
have put in more nitrogen and more available phosphoric ael B0 o000 30.00 2000 40.00 B84
Two other samples of this brand, 8114 and 8748, were acco $16.64 18.52 18.95 19.11 22.89 25.99 16.67
ingly analyzed with the results given on pages 115 and 117, 8
repeated in the table on page 119,

8212. Original Coe’s Superphosphate, Made by the Brad!
Fertilizer Co., Boston, Mass. Sampled from stock of Wilson
Burr, Middletown, which, as was learned after the analysis ;
been made, was stock carried over from the previous V

8265. High Grade Farmers’ Friend. Made by the Read. ]
tilizer Co., New York. Sampled from stock of J. T. Slir
Branford. The Read Fertilizer Co. advised the Station tha8
makes two brands of High Grade Farmers’ Friend, one whiCh
sold almost entirely on Long Island and in New Jersey, the 0%

wples drawn by Manufacturers or by Purchasers.

', sixteen samples of these two classes are given in
)ages 120 and 121.

samples were sent to the Station by manufacturers
> with the fertilizer law. As the brands were not
€t by the Station agents, it was necessary to analyze
t by the manufacturer in order to meet the legal
at one or more analyses shall be annually made of
0ld in the State.

Bowker’s
Special
Mixture.

8001
1.59
243
4.02
2.43
6.44
2.27
11.14
7.38
7.38

27.91
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NITROGENOUS SUPERPHOSPHATES SAMPLED BY MANUFACTURERg

Name or Brand. ‘ Manufacturer. Sampled by

Station No.

8330 Bone, Blood and Potash.  |Armour Fertilizer Co., Chi-‘Manufacturer.

« cago, TI11. |

8331 Fish and Potash, Anchor Bradley Fertilizer Co., Bos- Manufacturer.
Brand. ton, Mass. ;

8329 Ammoniated Bone Super-/Crocker Fertilizer & Chemi- Manufacturer.
phosphate. cal Co,, Buffalo, N. Y. |

8332 Buffalo Fertilizer, Milsom Rendering & Fertili- Manufacturer.

| zer Co., Kast Buffalo. N. Y.

8333 Four Fold. Walker. Stratman Co , Pitts- Manufacturer.
' burgh, Pa J 1
83314 Smoky City. Wallker. Stratman Co., Pitts- Manufacturer.
burgh. Pa. ‘
8245 Circle Brand Ground Bone Bradley Fertilizer Co., Bos- Manufacturer.
with Potash. ton, Mass. ‘

8065 Bone, Fish and Potash. E. R. Kelsey, Branford.  |A. E. Plant, Branford.
8075 Boue, Fish and Potash. E. R Kelsey, Branford. |A. H. Griffin, Granby.

8854 Pure Fine Bone, Dissolved Mapes’ F. & P. G. Co., New G. B. Porter, Waterbury.

| 1n Sulphuric Acid. York. ‘

8189 Formula A. L. Sanderson. New Haven.

8238 Swift Sure Superphosphate. [M. L. Shoemaker & Co.,l

Philadelphia. Pa. \

Stock of F. Ellsworth,

Hartford | |

C. Buckingham, Southport. IN. H. Sherwood, Southport.

E. E. Burwell, New Haven.|J. H. Burton & Sons, New

M. E. Thompson, Ellington,

|
8346 XX Special Formula.
8188 Burwell’s A. A. Formula.

Haven
8|81|Burwell’s B. B. Formula.” |E. E. Burwell, New Haven.|J. H. Burton & Sons, New
Haven.
8307 Burwell’s Formula.

E. E. Burwell, New Haven./T.. M. Haight, East Haven.

Damararanp Guano.

This material, sold by H. J. Baker & Bro., N. Y., is stated to
be a natural guano found at Cape Cross, Damaraland, on the
west coast of Africa.

In April a sample, No. 8000, was sent to the Station by W.
F. Andross, East Hartford, drawn from two tons received by him
for experimental purposes and stated to show the average mechan-
ical condition,

In May a second sample, No, 8745, was sent by Mr. Andross,

representing stock shipped to J. A, DuBon, Poquonock, for exper-
iment. The analyses are as follows :

Atwater Bros., Cedar Hill,

NITROGENOUS SUPERPHOSPHATES. 121

OR BY PURCHASERS. ANALYSES.

| id. Potash.
Nitrogen. [ Phosphoric Acid

3.62| 3 62 3.3: 3.30/3.24 142| 7.96

2.94| 2.94| 2.9/9.02/1.11| .40|11.13|.
\

47 3.19| 3.66 5’.31 2.12]1.49| .17 4.38
-.44/3.28 3.12| 33| 2.12|1.65| .16| 4.53
B3 030 3.03| 2.7)-* [-.--| * [18.89).

92.34| 2.28| 4.72|....| 1.95| 5 22| 4.20| 11.37|_
.| 2.06/ 2.94|____|8.91|3.67|1.24| 13.82|_

4.
.88 1.73/3.68| 3.3|3.60|3.63 1.18| 8.41
| |

’ \

1.34| 1.34 0.8i627 3.25/1.00{ 10.62| 71.0 9.52‘ 8.0 1.45| 1.45| 1.0

_ 4.54‘ 54 4.1! 5.10] 3.39| 2.63| 11.12| 10.0| 8.49| 50|

Total | Total. Available, Found. <

. * | Nitrogen. L e - — | 3
5'5 o s A -1 8 , . % %‘a
2o =t 5 Ne 2 = 2 = . & 2 y 2
G| &e| s S| 2 |5 | 2| % (B3| % |Bd| E| 4 | B
o A = = > 3 8 5 = S0 = = E
28 £5 B g2 L ) 2 o = o S5e w 5 &

g EC ||| 3|85 & |8 = |57 | < S

500 5.00(....|6.77/4.00| .67|11.44|____|10. 6,90 Nt

iR \ 20

50/ 6.54 3.0“ 3.27| 3.14| 3.0

---|10.13| 10.0; 1.32| 1.32| 1.1
941 241(....|9.47| .88 .17/10.62|....[10.35|..__| .32 3.03|._..

;, 1.89| 1.89| 1.2|9.28|3.10| .89|13.27| 15.0|12.38 12.0| 1.32 1.32‘ 1.0

| |

1.99/ 2.04) 1.9/ 3.25| 9.03| 6.30| 18.58| 70.0, 12.28| 6.0/ .30/ 2.83 2.0

40| 421\____| .52| 3.84| 4.0
40| 431|____| .60 4.311 4.0
W T \12.0 [l e
SOt e IR R T R

g T

12.58-_-.’ 49| 4.

8.0 1.93 7.0‘ 2.92 .57 8.0

.62 2.08/3.81| 8.7 2.7/ 6.31| 2.11| 11.19] 72.5| 9.08 10.0| 6.18 6.37‘ 5.5

701 2.35' 4.0 3.7‘1 605|4.44] .51'11.00 72.0' 10 49‘ 10.0‘ 4.07' 4.24 655

Nitrogen as Nitrates. .- --o-ooooooonn-

8 AmMmonia Sl s S ni o

e OrganiC. .o -ccocecnammoon-

s Total .- oin o LS EE L R
Phosphoric Acid, soluble ... -.-----
é it pevertedid i ot e o

L insoluble XARTELIEE Uhe

4 Total ... < Eu SRl

B [ o o om i S BT
I e Lo AR
s R € S

* Soluble and insoluble phosphoric acid were no

alysis No. 6794 in table on page 108.

8000 8745

5.62 9.69

15.44 11.46
3.42 4.06
4.38 14.62

t determined in this sample.



The material has every appearance of being a natural guano,

The two samples are widely different in chemical compositioy,
and both contain chlorine in quantity sufficient to make theiy
use on tobacco land unsafe.

SpEciAL MANURES.

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

1. Samples drawn by Station Agents.

In the tables on pages 124 to 135 are given the analyses of one
hundred samples drawn by the Station agents and representing
ninety-six brands.

GUARANTEES.

Of the one hundred samples analyzed, twenty-five do not fulfill the
manufacturer’s guarantee as respects one ingredient, and four are each
deficient in two ingredients.

The cause of this deficiency is in part explained on page 135.

CoST AND VALUATION,

The average cost per ton of the ninety-six brands examined was
$34.34, the valuation $24.28, and the percentage difference 41.4.

In 1896 the corresponding figures were : average cost, $36.19 ;
average valuation, $25.64 ; percentage difference, 41.4.

Analyses requiring Special Notice. See page 13.

8070. Bradley’s Complete Manure for Potatoes and Vegeta-
bles. Sampled from stocks of J. A. Lewis, Willimantic, and S.
A. Billings, Meriden. The percentages of nitrogen and of potash
found by analysis are lower than the manufacturer’s guarantee.
The manufacturer stated that none of this brand had been ship-
ped to Mr. Lewis since March 31, 1896, so that the sample taken
from him represented stock more than a year old. Another
analysis was therefore made on other samples and is given on
page 129, No. 8746.

8073. High Grade Potato Fertilizer, made by the E. F. Coe
Fertilizer Co., N. Y. Sampled from stocks of H. B. Sherwood,
Southport, and John O. Fox & Co., Putnam. The sample con-

SPECIAL MANURES. 123

ed 1.06 per cent. less potash than is guaranteed. The manu-

rer stated that this analysis did not fairly represent the gen-
: quality of the goods. Another sa.mple was therefore
Jlyzed, No. 8749, with the results given in the table, pag'e.129.
03. Americus Potato Phosphate. Made by the Williams
“Clark Fertilizer Co., N. Y. Sampled from stocks of W. B.
4 in, Rockville, and D. B. Wilson .& Co., Waterbury. The
le cohtained 0.19 per cent. less mtr.ogen,. 1.06 per cent. less
sh and 8.20 per cent. more phosphoric acid, than was guar-
hg'manufacturers stated that the deficiencies of nitrogen afld
sh were not accounted for by the excess of phosphor.lc acid,
that they did not believe the sample represented fairly the

ds which they had shipped. Another s:.unple was therefore
: yzed, No. 8747, with the results given in the table on page

021. New England Tobacco and Potato Grower. Made by
oker Fertilizer Co., Buffalo, N. Y. Sampled from stocks of
feeker Coal Co., Norwalk, and O. H. Meeker, Danbury. The
ercentages of both nitrogen and potash are below the guarantee
£ the manufacturer, who claimed that no othgr analyses had
Jown such a shortage, and that this analysis did not represent
\e average character of the goods. AnoL_her sample, 8811, was
herefore analyzed with the results given in the table, page 127.
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SpecrAL. MANURES SAMPLED BY THE STATION,

zd Name or Brand. Manufacturer, Dealer.
g
Z | e
8295 XX Special Formula, O Buckingham, Southport. |Manufacturer.
8234 Corn Fertilizer, E. Lyman, Middlefield Manufacturer.
8316/ Seeding Down Manure, \Mapes F. & P¥ Q. Co., NeW'Mapes Branch.
Vork.,
8264 Hubbard’s Fruit Fertilizer. ‘The Rogers & Hubbard Co. ,|Manufacturer,
| Middletown.
6%61 Hubbard’s Corn Formula Rogers & Hubbard Co. , Mid- Manufacturer.
and General Crops

8259 PoLato and Root Crop Ma- Darlmg Fertilizer Co, Paw-
tucket, R. I.
6764 Hubbard’s Grass and Grain Rogers & Hubbard Co., Mid- Manufacturer.
Fertilizer, '

dletown.
8084 Hssex Complete Manure fo

r Russia Cement Co.,
Corn, Grain and Grass. cester, Mass.

|
dletown. '
{W. W. Cooper, Sufficld.

Glou-|F. E. Wheeler & Co. Waterg
town.

J. A. Lewis, Willimantic,
8268 Special High Grade Corn Rogers Manufacturing Co.,[Manufacturer.
Fertilizer. J Rockfall.
6774 Hubbard’s Soluble Tobaceo! Rogers & Hubbard Co , Mid- Manufacturer.
Manure.

dletown.
8099 Essex Complete Manure for Russia Cement Co., Glou-|D. B. Wilson & Co., Water- 36.00)
Potatoes, Roots and V- eg-| cester, Mass. bury.
etables.

ton

6%59 High Grade for Oats and Rogers Manufacturing Co.,|Manufacturer. ! 42.00
Top Dressing. Rockfall. ‘

6763 Hubbard’s Uats and Top Rogers & Hubbard Co., Mid- Manufacturer., | 49.00
Dressing. dletown. ( \

6760 High Grade Grass and Grain Rogers Manufacturing (o, ,Manufacturer, r 38.00
Fertlhzel ( Rockfall.

8266 Essex Special for Tobacco. Russia Cement Co., Glou-/R. M Burnham, E. Wmd 43.00

| cester, Mass. sor Hill.
8207 Potato, Onion and Tobacco W

1lcox Fertilizer Works, |C.

M. Smiih, East Hartford,| 34.00
Manure. r Mystic. Manufaeturer | 36.00
‘ 35.00
8300 Complete Potato and Vege- Rogers Manufacturing Co,|J. A. Lewis, Willimantic. | 28.00
tab e Fertilizer. Rockfall. " J
6772 Soluble Potato Manure, Rogers & Hubbard Co., Mid- ‘Manufdcturel % 38.00
dletown. |
8210(Tobacco Ash Elements, \Bowke; Fertilizer Co., Bos.! George M. Risley, Windsor.| 32.00
| ton. Mass.
8262 High Grade Soluble Potato Rogers Manufacturing Co. w‘Manufactul'er. 38.00
and General Crop Manure. | Rockfall
8089|Complete Manure for Corn Bradley Kertilizer Co,, Bos- C. H Baker, Andover. 33.00
and Grain, | ton, Mass.

|
|Raymond Bros South Nor-’
‘ | walk.
8006 Economical Potato Manure. Mapes F. & P, G. Co., New‘Mapes Branch, Hartford.
[ " |J. H Ray & Son, Green- 35 00
| wich.,
6762 Complete Corn Manure, fRogers Manufacturmg COw‘J 36.00
o AN | Rockfall. p |

!
345
00/
)

H. C."Aborn & Son, Flhng-’ 36.00 )

5 25
SPECIAL MANURES. g

ANALYSES.— Continued,

* Valuation exceeds cost.

gen. Phosphorlc Acid_ Potash.
Nitro; Total \ Total. Available‘ F'nund ?;
Sl Nnrogen 3 ? \”7 3 %
& | s : ; S | 2 o e L e 4Ry 5
ég %ag g‘-’;ié % % E £3 | F £3 sE S g
-24‘25558.‘3\‘%‘2 ﬁlfﬁ“‘é 57| 2 e, A
% |7
: ‘ 1.04| 7.90| 80
s 1 | 7.05] 3.88 13.94 10.010.06| 5.0 Al
e Ml ] 12.15| 10.0| 7.54| 1.5 )
p 3.28/ 1.02 1377
Tl 2.6l 25“ 9_%? | |1m.26 180| - _.|._ .| 12.66| 12.56| 10.0
2.94| 3.12 2.5 oL R R 175’ cealooo | 18.47] 13.47| 12,5
12,94 3. ‘ a
‘ 1.75| 5.21 5.5\--_-1 cenclonoo| 11228 12.0] - oo ..o} 2709|1709
E | ‘ | w90l....| 101 721 20
44(3.99| 3.0| 2.40 |5.50| 4.02| 11.92 100‘ .90 __
iy ‘ ; v.94| 16.5 10.77}11.69 12.5
15 2.94‘ 3.09 2.5_..-} \‘1 | ‘
13| 9.6
" 367\414 37\443 6.01 1_51‘ 11.95! 10.0/10.44| 7.0 9.73‘ 9
7
: 60| 7125
3| 5.5 S 124717200 il s 13.60‘ 13.60] 1
g3l . 20015 i1 R - e e 114‘1062\10.0
‘ 9(1.60 10.44 | 10. ; ; ! i
1(1.62|1.22 2.52;5.361 5.0| .85 |1.99 1. ‘ ‘ \
[ 4| 85
' 8.84| 7.0 l.26\ 8. 3
43| .36 3.25&4.04\ 3.714.61 | 4.23]1.41| 10. 20 ‘
| 7.65| 7.65| 7.5
4.49] 36/ 1.80 6.58\ 6.3| 1.46 17.49l .68\ 9.63| 9.0/ 8.95|.... |
' ‘ L | | ' 9.48/ 8.0 8.17 8.63| 85
‘ | | 0 . - -
0] ... 1.57\ 8.67 9.0|----% seeefeeee ’ 1
316‘316“ 3.0 +‘ 15.97| 16.0| -...|....|13.30; 13. /
B | 5.5l 190} P30 uEe
1.20| 3.64 4.84\ 4.1/ 4.56 | 2.94 1.02| 8.52| 8.0 7.50
' ‘ 38| 7.0 .37 6.19 6.0
88| .39 27]‘398 2.3/ 3.18 | 6.20| 1.39| 10.777| 8.0| 9.38| 7 %
26 2.99| 12.45| 10.0| 9.46|_...| 5.07| 5.07| &.
5! 2.8]3.20 |6.
19| .__| 1.66]2.45! 2. e
1.47| .22 365‘534’. 5.011.23 | 1.87| 1.77| 10.87| 10.0, 9.10| 7. 92
: it ‘ 11.09|.__.| .49 6.0 .44|16.52|15.0
|----|none 7.49‘3.60 !
..... i
0:631 - 90|24 LR ks
| 2.5|1.66 |7.38| 1.59| 10.
J1| 17| 2.82 3.70i ; | i
| 13| 12.0| 3.96| 3. )
04| .76|2.50 3301 3.3/ 5.18 | 635\148 13.61| 13.0| 12 |
| 88| 4.0/ 1.09 9.21| &0
63| .98 20513.66{ 3.3| 2.46 342‘ 53| 6.41| 6.0/ b 4
‘ . | | 10.38|....| 8.25| 8.25| 7.0
| 12.28 80
| 3 |5.95 1.90
2.67‘3.23\\ 3.6| 4.4 |

4 Mixture of Bone and Chemicals.
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SpECTIAL MANURES, SAMPLED BY THE STATION. Anarysgs.— Continued.

i 3 ,J;ﬁﬂggn‘ “Phosphoric Acid. Potash,
s , 5 T lLa| | s [ [ Tow. | sl
z Name or Brand. Manufacturer. - Dealer. 5] 2, | =3 T | 3 S | g 8
g g ag gs |88 | 4% gl el 2= Lo, | LS. H
£ £ e e B2l s \E9) 2 5B % |fg) f (B3| Bl d |§
] 2% 2= |28 |EE| B8 | 28| 2 > 2 2 |29 g 38 = 2 8.
2 g Bz ||| 8 | &8 < & | e SR g | 5
— K B e | A s
8263 Havana Tobacco Grower. M.lE.deh:eler &. Co., Rut-|G. W‘Pll?»z;]n(roft, East Wind- EW A a3 711 2.9(2.99 | 4. 34‘ 13 37 8.10/ ‘ 1:33{ %6 0\ 73\ 5.52| 7.0
and, Vt. sor Hi 00y i ‘
8024 Potato Manure. Mapes F. & P. G. Co, New|J. M. Page & Co., Nauga-| 49 g . | \ \ | \ |
York. MatgggBranch 5l 008 50.5/1.16) 70| 2.12|3 %) 37 474 462 T 10.11\ 80‘ 9.36 8.0, 52| 7.43| 6.0
; ; HOL , Hartford. | g i
8267 Az}l]‘gg:g:a Fine Wrapper ijl[l:;:‘gns & Clark, New|L t{)‘n Beardsley, New Pres- 4(7;‘?)3 £ ...|3.10|3.10{ 6 20 58~ 3.97 | 2 08‘ 313 50‘ 7.55| 60‘ 6.05 6.0[ .88l 11.05| 70.0
|
8269 To]lg)::gg. Manure, Wrapper Mai}r)gko & P. . Co., New Mapes Branch, Hartford. 14,09 i 43,\ 9. 34‘ 2.91 5. 93 6. 1 0.32 | |4 39‘ 80\ 5.51 45 4.11|....| 1.13{12.03| 10.5
8115 Stockbridge  Grass Top Bowker Fertilizer Co., Bos-/C. W. Michaels & C ‘ | | ’
Dressi and F els & Co, Yales-| 38} i
oo e el .‘Wvglepease g 40.00 | 515 3.09 ... 2.055.14 50, 5.79 230\ 1. 10\ 9. 19“ 60 8.09|....| 686 6.86 6.0
8005 Gr'ia‘ss Snd _Grain Spring Mapes F. & P. G. Co., New|Mapes Branch Orffllgf'fford gs 00 ) ‘ ‘ \ l \ ‘
op Dressing. ) ‘
D ing York. i Wl]iChRay & Son, Green-| 40,00 1.36/ 1.6 2.23 525‘ 49461 | 2.28 26wl n.15 6‘0‘ 6.80| 5.0 1.30 130 7.0
6771 High Grade Soluble To- R ) l
bacco Manure. 3 OI%EZifgla MR plarahcloe, 1300 6 140\_____ 2.93] 4. 33 50\ 1.95 521 .86/ 8.02 80‘ 1.16|-- | 1.13| 12.46| 7.0
8171 |Complete Potato Manure. |H. J. Baker & Bro., New E. H. Talcott, Torrington. | 38.00) | ‘ \ | ‘ ‘ |
York. Strong & Tanner Winsted. [ 35.00 & 41| L. 32 2. 05‘ 3. 78‘ 33‘ 5.34 \ 15 17‘ 58‘ 7.09) 68 6.51 5.8| 4.14] 9.94 10.0
8004/ Corn Manure, Mapes F. & P. G. Co., New|J. H. Ray & Son, Green-| 36.504 | ‘ \ | |
; ! 1 4 ‘
i York. M;}v);cshBramh . .3 34.0| .52 .84 144\ "80\ 25\ 7.36 | 341 50/ 11.27| 70.0, 1017 80 6.56 6.56 6.0
287|Complete M ; artfor 1 ) ;
p. anure Stz:g;iarbgaz‘:rtlhzer Co., Bos- |L. Mullaley, Windsor. 35.0 6| .39 81\ 2. 39‘ 3. 59 3.3/ 539 | 3 50\ 1 23 10.12| 9. 0‘\ 8.89| 8.0 6.80“ 6.80| 7.0
8026 Cereal Brand Ma ) ‘ ;
. pes F. & P. G. Co., New|Mapes Branch, Hartford. 26.0 ‘ |
B8 Complein. Tobsoco Manare B \J, Beker & Bro, Nowle. o rood Watortown.| 26 '.0 | ‘ 2. 26‘ 2. 26\ 16638 \299i 37\ 9.64 80 0.17 60 326| 3.2 80
X ro., New|F. ¥ |
\ York. " bk N Wmdsori ‘- 5 322\ 1. 841 506‘ 454,08 | .83 .26 5.7 - Ay 40, .86 10.35 0.0
8020 Ve]g%ci::;o]e, Vine and To- Great Eastern Fertilizer Co.,|Chas. W, Atwood, Water- 26.00) . | | \
: il et I 3 | 5200 (SN 6.5 | ‘218i218< 20\640 \204\ 110 9.54 \ 8.44) 80| 6.28 628 6.0
8146 Tobacco Starter. ARy 29. ‘
er ng[')es F. & P. G. Co, New|M. D. Murphy, Windsor. | 35.00 ‘ v 149‘ 12,99 72.0| 11.43| 8.0 | 318 25
8814 Stockirioge  Special To_.\Bo irk Lol Mapes Branch, Hariford. | 33.00 36,6 1.11| .62 1.21]2.94 25 770 | 373
e i ’ tvgneg{[a:;mhzer Co., Bos-|George M. Risley, Windsor.| 47.00 6l 2.18 ____‘ 3.32| 6.10| 5.5(2.46 , 3.27|3.14 8.87 6.0| 5.13) 4.0 .16\ 9.86| 10.0
8023 Stockbridge Potato and Bowker Fertili ‘ l |
er Co. -|C. T. |
Vegetable Manure. ‘ ton, Mass i ([; 1;3 Lv%oi]ard’ & otalk, 49'00 ‘ 758/ 5.0/10.35| 10.35| 20.0
' - B. Wilson, Waterbury, | 35.00 19 114 2 22\ 336 9.2 5.18 |2.40| .90 848 7.0 .58 £.010.35) 10.35/10.
8315 Fruit and Vine M | 315 ‘
ine Manure. M%%)gko. & P. G. Co., New|Mapes Branch, Hartford, | 37.00 1389 .34 28 ¥ 54‘ 2. 16“ 1.7 4.32 | 3.07| .50/ 7.89| 7.0 7.39| 5.0/ .18{12.67 ...
8232 Wheeler's Fruit Fertilizer, | ; , '
eler’s Fruit Fertilizer, ‘M. E. Wheeler, Rutland, V't.|F. C. Latimer, New Britain. | 27-00 ‘ | k | BR g
vau Bancroft, E. Windsor ---- 0.9 ‘ | __|....|6.48 |4.40]1.35/12.23|.. .. 10.88 10.0] . : !
815% Tobacco Ash § | ! ) e »"-‘""1 | I
Constituents. 3Ma}!}{)((?ko. & P. G. Co., New|George M. Risley, Windsor.| 30. Ool “ | | \ MRS
| %’Ivapes Branch, Hartford. | 30. 00s Be _-__‘. 61 .67‘ 0.5/ none | 2.43|3.70| 6.13 57 243|----] - ; J
8116 Tobacco Starter. ‘Bowker Fertilizer Co., Bos-|E. FWM?I(I):IP elﬁ]ﬁggﬂ? ig.gg | ' |
] g | | |
ton, Mass. H. Ii Brainard, Thompson-| 35 33 E 143.5| .61 &z,oqz.evll 2.3|5.82 4.55~2.27\12.64 12.0/1031 80| .11 443} 3.0
ville. | 34.00 1 | el

_—




128 CONNECTICUT EXPERIMENT STATION- _REPOR’I‘, 1897

SPECIAL MANURES, SAMPLED BY THE StaTroxN,

‘ =

|
Name or Brand. Manu!‘acmrex;.l

‘ Dealer,

Station No.

|
‘ —
8752 Sweepstakes Potato Manure. Clark’s Cove Fertilizer Co., Henry Fields,

| New York.
81%2|Special Potato Manure. \Crocker Fertilizer and Chem- Bronson Brothers ¢

| ical Co., Buffalo, N. Y. Winchester Center,

N eWingtop

E. H. Talcott, Torrip on. :

8811/ New Fngland Tobacco and;Crocker Fertilizer and Chem- H. E, Kelsey,

Potato tirower. | 1cal Co., Buffalo, N. Y. Westbr()ok_
8021|New KEngland Tobacco and Crocker Fertilizerand Chem- Meeker Coal Co., Norwalk.
Potato Grower. | ical Co., Buffalo, N. Y. 0. H. Meeker, Danburya ]
8285‘Oni0n Manure. \Quinnipiac  Co., Boston, W. C. Pease, Somers,
Mass.
8013 Potato Phosphate. ‘Nat,ional Fertilizer  Co., Manufacturer.
| _ Bridgeport. |J. F. Buckhout, Greenwich.
8289 Americus  High  Grade Williams & Olark, New Greenwood Co., New Hart.
| Special. | York. ford.
8301 Potato Manure. |Packer’'s Union Fertilizer Rockville Milling Co., Rock-|
‘ | Co., New York, ville.
8325 Animal Corn Fertilizer. Packer’s Union Fertilizer Rockville Milling Co., Rock
} | Co., New York. ville. |
8746 Complete Manure for Po- Bradley Fertilizer Co., Bos- E. N. Pierce & Co., Plain-
‘ tatoes and Vegetables. | ton, Mass, ville |

; R. W. keeler, N. Wilton.
8070 Complete Manure for Po- Bradley Fertilizer Co., Bos-/J. A. Lewis, Willimantie.

tatoes and Vegetables. ton, Mass. [S. A. Billings, Meriden, i
8010 | Vegetable, Vine and Potato H. J. Baker & Bro., New Henry Lockwood, Stamford.{
Manure. | York. |R. & D. Loudon Bros., Win-
| nipauk.
8319 Americus Corn Phosphate. |Williams & Clark, New George H. Sloan, Windsor-

York. | ville.

8209 Complete Manure for Top Bradley Fertilizer Co., Bos-lD. ‘W. Spencer, Centerbrook.}

Dressing Grassand Grain.\ ton, Mass.
8071 Potato, Hop and Tobacco Crocker Fertilizer and Chem-
Phiosphate.

|Edward Davis & Son, Dan+
ical Co., Buffalo, N. Y. | ielson.

City. 3
8293 Special Potato Fertilizer. |Henry F. Tucker, Boston, E. W. Buck & Co., W

Mass. mantic.
8749|High Grade Potato Fer-E. Frank Coe Co., New|C. D. Way, Gilead.
tilizer. York. J
8073 High Grade Potato Fer-|E. Frank Coe Co., New|H. B. Sherwood, Southportt
tilizer. York. |J. 0. Fox & Co., Putnam.

8086/ Americus Potato and To-[Williams & Clark, New!F. C. Benjamin & Co, Dan-

bacco Fertilizer. York. ‘J bury. )
G F. Day, South MancheSHs
| ter. P
#4882 Grass Manure. Williams & Clark Fertilizer|J. H. Avery, Lebanon-

Co, New York, f |
8072 Stockbridge Special Corn Bowker Fertilizer Co., Bos-JJ, A. Lewis, Willimagncam
Manure. ‘ ton, Mass, Jas. A. Nichols, Daniels

e ——

~.
I

|J. E. Leonard & Sou. Jewetty

C. T. Leonard, Ni Oﬁwilk'/ i

|

k
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|

Guaranteed.

5

22

Phosphoric Acid. J Potash.
Totl | T ‘”-Total. ’7 Available. | Found.
e S T T "‘1 |8
2 2 i . 1) s : = b
gl 2 £z e | T e E | 4
=8| 2 B8 | 2 |38s| 8 |28 .8 2
& | & & |5 | & |0 | & 5|3 s
—_— Sp— | }— ===
29 4.99/3.631.23) 9.85 80 862 7.0 7.39 7.39
| |
\ el
8.7 6.29/2.07 1.29) 9.65_...| 836 80 6.06 6.06
|
8.3 3.68 1.11/1.68 7.01 ... 5.39! 6.0 .68 1.56
! | \
3.3 5.79‘ 193 2.14 986 ....| 112 60 80| 5.8
| | | | |
|
3.3 550 3.581.33/10.41| 9.0 9.08] 9.0 7.16| 7.16
[ i
2.0, 3.09 316 180 865 80 685 6.0 810 871
‘ ! \ |
27 4.64 413 1.98/10.15 80| 871 7.0 7.10| 710,
‘ ‘ \
| |
2.0, 6.10 225 1.37 913 ....| 835 80 6.29) 6.29
l 1 |
2.5 1.042.24 1.07) 1045 .--.| 9.38) 8.0 2.65 2.65
3.7 5.25 4.40 1.30 10.95 9.0 9.65 80 b6.66 5.66;
. | |
3.7| 4.51/4.73/1.85/11.09/ 9.0/ 9.24 8.0‘ 5.32| 5.32
| 1
17 5.8 .62 32 62 6.5 6.40 55 11371176
| | |
2.0 612 2.99] 2.30 12,01 10.0 9.71‘ 9.0 3.31| 3.3%
| |
50 1.863.82(1.16) 6.84 6.0 568 50 .73 2.63
2.0| 859 2.33 .56 11.48‘\.--. 10.92| 70.0| 3.43! 3.43
2.4 2.61\4.74/2.31| 9.66] 9.0, 1.35 80| 6.28 6.28
2.4 6.51/1.96/1.41 9.88 9.0 8.41 80| .58 6.24
2.4 6.82|2.49) 2.43/ 11.714| 9.0/ 9.31} 80| .34 4.97
2.0, 5.02|4.28 2.87 12.17) 9.0 9.30 80| 347 3.47]
\
‘ |
3.9 1.76/3.90/ 1.24 6.90| 6.0 5.66 5.0 51 2.34
| t |
30, 637 242 1.28 10.07 100 8.79] 70| 7.63 7.63

12.0

2.6

3.8

6.0
6.0
6.0

3.0

2.0

6.0
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SPECIAL. MANURES, SAMPLED BY THE STATION ANALYS

! L
= e Nitrggen Phosphoric Acid, RS
, | | R B I T ) (-
. | cw ?“.5;. s I *"";\ . 9: ‘ i g 2 b=
> Name or Brand. | Manufacturer. Dealer. | g; gg ag \ g-‘é < i‘qj ' %; g E \ ,g ; EE 'E., 5?; -E E S
g z S=lgA|2X| 5 |58| 2 | B | S| 5 |52 5 |22| a®| & |8
£ Bz | =<4 |5°| o & C. 28| & | | & |S < Bl
o \ q i il B T ‘ ‘ »
8230 Tobacco Manure. Lowell Fertilizer Co., Bos- Edward White, Rockville, ; | 91| .26/ 6.79 70! 653 6.0 1. 06 8.50 8.0
ton, Mags. ‘G W. Bancroft, East Wlnd- %450 ASh 3.38\ 2.1 5.55l 4.9 3.62| 2. I
. sor Hill. : ‘ “ 2.0
8308 Northern Corn Special. Great Eastern Fertilizer Co.,‘W D. Wanzer, Laneswl]e,‘ 3; 26\ 2.68 2.94\ 2'9‘| n.33] 1.78 1.01]10.12|.__| 9.11| 80| 2. 40\ 240
Rutland, Vt. [ S A ek \
5 | { L
8067 High Grade Potato Manure. M. E. Wheeler & Co., Rut- W. C. Pease, Somers. | 390 i | 1.28 10.45|_...| 9.17| 80| 3.21| 3.21| 3.
land, V. Dwight Gallup, Old Mystic.. ag0 L \2'39l2'39| 2.1 6.37/2.80 s
idh ‘ s 31 82! 2.26 4,86 4.98 1.10| 11.54| 11.0| 9.84 90‘ 2.83 2.835 "
8318|Potato Fertilizer. {Cumberland Bone Phos- William Bartell, Ore Hill, 31 5| 44| 1.82 2. \ 2.1 * [
: | phate Co., Boston, Mass. | - f : ‘ \ \ \ \ ‘. 5
80%9|Potato Phosphate. \Quinnipiac  Co., Boston, C. A. Young, Danielson, 30 R ] ‘ 1 5.66| 3.54| 2.48| 11.68| 9.0, 9. ’)0 80 3.53| 3.53 3.
| Mass. Bailey & Markham, Cobalt. 33 ' 31 66.2( .- ~-|---- | 2.22) 2.22| 2.0 ° S [ |
’ ) i ‘ ‘ \ | I ‘ 2.0
8327 Potato and Vegetable Ma- Bowker Fertilizer Co., Bos- James M. Young, Norwich, ‘ 23 i 96! 3.32/ 12.15| 70.0| 8. 33 8.0| 2. 19 2.19| 2.
nure. | ton, Mass. D. B. Wilson & Co., Water-| .62 ___,“ 1.2"11‘ 1.89| 1.5 3. 87 4. ~
|_bury. ‘ ‘ [
8093 Potato, Hop and Tobacco‘Mllsom Rendering and Fer- W. C. Pease, Somers. \ .43/ 1.36/ 15| 8.54| 10.0 1.719 8.0, 8.65\ 8.65, 8.0
Phosphate. | tilizer Co., East Buffalo. Lyman Bros., Columbia. . ‘1-80‘ 1-8‘)\ 1.6 ©- wiit ) !
New York. ‘ | | ‘ BRI
8088 Potato Fertilizer. 'Bradley Fertilizer Co., Bos- C. H. Baker, Andover. .00 l9.53/11.83| 720 9.00| 9.0/ 3. ’ ;
{ | ton. Mass. S. A. Billings, Meriden. | 30.00 EOEENNNNG0 56 58.0|_ .- . |---- \ 2. 46‘ 2. 46‘ 2.0 562 3'38‘ 5 \ |
| 32.50 1 w| 70 122 60 8 08| 8.08 80
8102|Read’s Vegetable and Vine. Read Fertilizer Co., New E. E. Pitney. Ellington. 34,0 04 _\2.08‘ 9.12| 77| 5.152.07|1.25 8. 7 \
‘ York. L. D. Post, Andover. ' ; \"' ‘ [ ! | 7.0 6%4 ,0 510/ 5.10] 5.0
8154 Special Potato Manure. Pacific Guano Co., Boston, T. B. Wickwire, Berlin. 33.00 94/ 2.60 2.74| 2.5 3.01|3.33 3.22 9.56| 7. |
Mass. John 0. Fox & Co., Putnam. 32,00 O ‘ 1 9.0l 953 80| 3 11‘ 3.11 3.0
8294 Potato and Tobacco Fer-|Standard Fertilizer Co., Bos- |Jacob Glover & Son Staf-| 33.00 \2_40‘ 2.40| 2.7 5.23|4.30| 2.84(12.37| 9. 53| 8. 11}
tilizer. ton. Mass. [ ford. | B = o o - | - | 1011/ 80| 1.33| 4.8 6.0
8302|Swift's Lowell Potato Phos- Lowell Fertilizer Co., Bos- W. D. Penfield, Cobalt. 37.00 ‘ 12.60 2.60| 2.5 6.06 4.05 .89/11.00|----|10.11} & |
phate. tog, Mass. | 1 O - |- - ‘ 203 2.21 20
8174|Grain Grower. Armour Fectilizer Co., Chi- E. A. Buck & Co., Willi- 30.0 l9.16 2.16| 1.6/ 3.81 4,73“4,34 12.88( 10.0 8.54i 8.0‘ ‘
cago, IlI. mantic. e v ] ‘ |
8069 High Grade Corn Fertilizer. M. E. Wheeler & Co., Rut- W. C. Pease, Somers. 30.00 ‘ ‘ 6.69] 2.63 1.1210.44 _._| 9.32 80 2565 2,55; 2.0
land, V't. Dwight Gallup, Old Mystic. 28. Bl |- 1.89| 1.89 1.6\ . i |
29,00 |
3 ‘ 6.0 539 539 50
8747 | Americus Potato Phosphate.| Williams & Clark Fertilizer F. B. Austin, Silver Mine. | 33.00 i 9.5/ 2.75 2.5 3.26|3.44) 2.26| 8.96 7.0 6'70:
| Co., New York. \J. H. Avery, Lebanon. ‘ i . | : 3.94, 5.0
8103 Americus Potato Phosphate.| \Williams & Clark Fert]hzer‘W B. Martin, Rockville. | ‘ ‘ ‘ i ok 458l2'53 10.20| 7.0| 1.67) 6.0/ 3.94 3. ;
Co., New York, D. B. Wilson & Co., Water- 58 .17 .30,1.81 2.28 2.5 3. . | _
bury. ‘ ‘
8066|/Corn Manure. Quinnipiac  Co.,  Boston, W. C. Pease. Somers. i 3.004 ‘ | el 511 401( 9.92| 11.94| 10.0 9'721 9.0, 1.18| 1.M8| 1.6
Mass. C. A. Young, Danielson. E '50 Ly S | 2.35/2.35| 2.1] 5. .01 l
b | | |
innipi 37 6.28 5.0
8014 Potato Manure. Quinnipiac  Co., Boston, Olds & Whipple, Hartford. | 35.00 ‘ | ol 2.48| 8.88| 7.0/ 6.40| 6.0, 6 28| 6.
Mass. , Adams & Canfield, Wlum-i ;;123 63.5 ____k .18\ 9.40! 2.58| 2.0, 2.34/40 “ : ‘
| pauk. 200 w \ | 2
8166/Corn Phosphate. ‘Bowker Fertilizer Co., Bos- Balch & Platt, West Win-| 33 Og | 5.68 3.48| 2.74|11.90 71.0| 9.16 9.0, 2.31 2.31‘ 2.0
| ton, Mass. sted. xi.go ' 63.8| .62/ ... .| 131 1.93| 1.5 b. a3, i |
| J. A. Lewis, Willimantic, | 30-Y0% ; ‘ | 6.23\ 6.0/ 5.05| 5.05 5.0
8751 Potato Phosphate. Clark's Cove Fertilizer Co., Henry Fields, Newington. | 33 008 1! 65.7 | \ 5/ 2.23| 2.78| 2.5 1.90 4.33, 3.03| 9.26] 9.0 | |
R i, New York. ¢ .- \ \] |

!/_—__’/ % o
» Valuation not given for reasons stated on p. 123
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SprciAL. MANURES, SAMPLED BY THE STATION. Awnarnyses— Concluded,

i Nitrogen. :47.777 T:ir;lﬁogh;x ic Acid. Potash.
S F—',”_;_\:ngﬂ; Total. Available. Found. |
- @&  E AR e 208 | o e — e e T @
g Name or Brand. ‘ Manufacturer. [ Dealer. \ g Eg :é i “ ; E 3 2 i \‘ i ! | a g i .E
= ® s5| 88| & - B (A g T lE3| B |3 5 3 Z
s 8 el S| o = [E8) 8 | 2|3 5 | 28| &8 |88 2 SN
: | 5| 2185 2 (31818 |8°| & |8° :is‘?' Z
2 ‘ 1 R R S R e J il
8009 Potato Manure. Bradley Fertilizer Co,, Bos- E. E. Scoville, Stamford. | “ l | 1 \\ 1
ton, Mass. « |Raymond Bros., S. N adil o | | ‘ I
i 'S, A Billiogs, Meriden o4|____|2e1/27m1) 25 4.75\ 2.23(1.63) 8.81) 50| 5.9 6.0 5.32 ‘GENSE.
| |Wheeler & Howes, Bridge- | ‘ { “ \
| port. ‘ ' | :
8213|Corn Phosphate. ‘Br:ldleyMFerulxzer Co., Bos- D. T. Dyer, Collinsville. 2‘35\‘ 9.35 2_1!‘ 6.00‘ 4_14\\ 2.08 12.22‘;‘ 10.0, 10.14| 9.0\ 1.19| 1.9 1.5
| ton, Mass. | | S i | | |
8150/ Wheat, Oats and Barley Milsom Rendering and Fer- Lyman Bros., Columbia. | | \ | | 99| 1.76 20
Phosphate. | tilizer Co., East Buffalo, ‘J C. meoln Berlin. ‘ 1.25| 1.25 1~2\ 6'40\ 237 2.14 10‘91‘ Ly 8'77""'~ X ‘
4N Y ‘ ) | fs | ‘ | o)
8090 Practical Potato Special. ~ |Read Fertilizer Co., NewL D. Post, Andover. .= 1.07/ 1.16 ogi 3.63| 1.47| 84| 5.94|.._. 5.10‘ 4.0\ 8.16| 8.16 8.0
| York. \John R. Babcock, Mystic. .00 ( y SAs G \ PR \ it it
8233 Wheat, Oats and Clover, |Packers Union Fertilizer Rockville Milling Co., Rock- 23, el 4.56\ 6.13| 2.22| 13,51 __ .| 11.29 12.0] 2.10 2.101 35
| Co., New York. | ville. k! i “ 1 ‘ ‘ l
8147/ Ammoniated Wheat and Crocker Fertilizer Co., M D. Stanley, New Brltam ‘ A ‘
Corn Phosphate. ; falo, N. Y. ‘W Al Thrauy Windsor. | 3500 C RO 3.9 | . 1203/ 2.03 2.0:‘ 8.27(2,‘29l 80/ 11.36|_...|10.56 10.0“ 1.76“ 1.76| 1.60
' \ 1 | A \ (R
8314|Grass Fertilizer. Quinnipiac  Co., Boston., [W C. Pease, Somers. 35 “ ‘ ‘ 3)“ 455 3.9 2.42/1.56/ .66/ 5.64| 6.0/ 4.98 5.0\ 2.37| 2.3 2.0
Mass. "l - 31 4. g { |
: ‘ w \ \
8199|High Grade Grass and Oats. M. B. Wheeler & Co., Rut- W. C. Buckley, F\ Ile.| ; [
5 j land, Vt, Va5 Harvey & sgﬁriifé'ali Pl - s s 104 1073|1109 220) 201 201} 20
town. i ‘ | \
8196|Potato, Tobacco and Hop Niagara Fertilizer Co., Buf- H. C. Porter, Hebron. I ) | ‘ ‘ ‘
Fertilizer. falo, N. Y. (J. H. Day, Jr., Old Say- 28.00{ , 1.92| 1.92 18“ 6‘46\‘ 2.14“ .74\ 9.34{____| 8.60 8401‘ 3.06‘ 3.06/ 2.7
| brook. | 32.00 f 7l I gl i | ‘ ‘
<R e \J. W. Enerle, Stratford. ‘ g ‘
orn Fertilizer. ilsom Rendering and Fer- G. W. Barnes, Windsor. 33. ? ‘ | ‘ 2.26| 2.0
tilizer Co., East Buffalo,|W. C. Pease, éomers | 30.00 ¢ ] e 2.46‘ 2.46| 2.5| 5.68~ 1.98!‘ 1.64\‘ 9.30| 9.0/ 1.66 8.0\ 2.13‘
[ NI P’ ‘ | | \ \
8317|Potato and Tobacco Fer- ‘ICIark’s Cove Fertilizer Co., ‘James M. Burk, South Man-| 37. 8.9 9.98/ 2.28 2. 1¥ .98! 3.63 2.30/11.91| 9.0, 9.61 9 0\ 3.61 3.61 3.0
tilizer. | New York. chester. e [ ; ‘1 ‘ ‘ ‘ w
8077|Potato, Hop and Tobacco Milsom Rendering and Fer-|W. C. Pease, Somers. 34 | i \ ) | 3.52| 3.52| 4.0
Phosphate. tilizer Co., Fast Buffalo, J. R. Gilbert, Gilead. ‘ : ‘ | 81. ---e| L 96‘ L 21l e 2'02~ 1'28( i 80"\ 3. “ A
| N | [
80%8| Uniyersal Grain Grower. | Crocker Fertilizer and Chem-|0. H. Meeker, Danbury. : : ‘ ‘ ‘ 1 l ‘ | 3.22| 3.22| 2.7
| ical Co,, Buffalo, N. Y. |Henry Divls, Diptham Cen.| 2. 8o | ... 126126/ 0.8 518 1.78\ 2.20\ 9.16|....| 6.96| 7.0 3. 1\ \
| ter. | l
8098 Wheat and Corn Producer. Niagara Fertilizer Co., Buf-|H. C. Porter, Hebron. 30. | | ‘ 5 ‘ 17 217 22
" falo, N. Y. C. F. Tallard & Son, Broad- | 147 141 12 8 2.34! 53| 8.57|....| 8.05 8.0 2.1
v \ brook, i [ 2 7l 7.0 243 243 1.0
8328|Grass and Grain Fertilizer. \Palcdiﬁc Guano Co., Boston, John O. Fox & Co., Putnam. s | . | 15\ i 15‘ 0.8 5.18|2.89| 1.;)1‘ 9.58| 80| 1.01 7.0
ass. . ‘ ‘ ‘
8087|Grain and Grass Grower. | Niagara Fertilizer Co,, Buf- H. C. Porter, Hebr | ‘ ‘ ‘ (- -l 138 LaSIEEE
| falo, N. Y. ,Smant Bros., Manc(l):;ster. .98t .98 0.8“ 4.30| 3.12 ,’18‘i 8.20| 8.0, .42 ...
\ ‘ ‘

Ll T . \ B
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fention is also called to various discrepancies between the

.[$
Ser | 2
Al : ; iceable
=5 [ g i = : ~+ is and the manufacturer’s guarantee which are notlcfz
25 S » ; w B R : f ground bone and chemicals.
2.‘3’0 ! oods consisting of mixtures of gro
25 , o lagls BT ustrations we cite the following :
Ofy [ = Y]
SRR (MR TS el g
T B :‘; & b L S ot e ‘2 g. = roan. Phosphoric Acid. Potash.
gg A S SR e & ol % o Guaran- Guaran-
§§ § e S e B o g Tl Y i Found.  teed.  Found.  teed. Found. teed.
A T R & i = =S ;.g" Mapes’ Seeding Down i 18.0 12.6 10.0
N i o . i I 4
5 £ Sy Mannre - .- .--- 2.6 2.5 17
L 3 d
=) & Hubbard’s Corn an
.0 ¥x 12.0
9§ « 2 S S " @eneral Crop.....- I SRR Y AN T R
5.18 : < S S 3 bard’s Grass and
N BG5S - Hubbar 6.5 1.7 12.5
QA Grain Manure. ... 3.1 2.5 17.9 . 16. . 2.
- L2
=y = S d’s Oats and
w o% |- ! g A el T , . Hubbar 8.5
S DR Al - S - 2 2 o Top-Dressing - . - 8.1 9.0 9.5 8.0 8.6
2 B RS IR 0 S R N © 3 e e :
< l g m : .
A 2 X $ i i dient
: redient is
- ’5 =883 @ = 2 2'2hiy g o It is seen that in every case a deficiency in one mgf s
. = 5 < . .
i t e AR R 3 = et by a decided excess over the guarantee in case of ano
a : i
& $ dient. g
(@] = .o . .
R A ( § A 3 2 Q hese inequalities are due to the nature of the materials used
3 > < . ; oo 1 e me
z §§I§ extremely difficult to uniformly mix dry bone hor s
- ; : T ; n once
e gé” ds of blood tankage—with fertilizer chemicals, and whe 1 0 e
5 =2 ?j R - T Qs = ed the slight jarring, incident to storage and transportation, i
s 4 o~ 5 7l ] 4 : : : I . 3 rati r-
;,5 & !: i ¥l St o cient to cause considerable mechanical separation of th]: pa
* " g = . -
% i§ i 2 428 igls 9 pe e of bone or tankage from the chemicals. Even when a
B ~ N ::' : ’_" 5 s . . . . s
£ ") pe s & 1l sample has been very finely pulverized for analysis 'greaet
: 5 i : - i i mgre-
S g ‘§ b 6 is necessary to avoid this separation of the different ing
=~ @ S
= ¥ y : R S
g §§§ Wikt S < nts.
& 238
H 2% : sers.
SN P o e R 2 and 3. Sampled by Manvfacturers and Purcha
SE®% w & & £ ¢ @ wv © P el ils s P . i in th
o8 : P © 1 ) > s ng 1n ese
= a2lE S S U e 1T B e i e = EIn a following table are eight analyses belong gt‘ g
B — A 2 oy
B &3 Ul S I e T R e Ny 2 : ~ B To comply with the Fertilizer Law of Connec 1c; s
SRS OSSR e s A o s ‘ ; ers
o0 G N T S e e ; R e B = ation analyzes samples supplied by manufacturers cl)r Eur((:1 aT rs,
) N : 2 s ds on sale ealers.
A L i g hen the Station agent fails to find the goo y
4 : [ L ) ! ' ' ' [ . . ; ;
s ek R U
i | ) S w5 ] : ! i H ;
O MR S k- ik SRR a0}
Qe S : as @ @ 8 ' é : ! '
o I A R S b LT ' ' "
£ E 53 Al Sl SR
Bt g EEE
@ 5 =y ! i
< 1) b < = - A 1 '
i 8 ol u'
& = 2 1.2
e 18 N 3 =% = . B
= (=]
= A = S £
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SprciAL. MANURES, SAMPLED BY MANUFACTURERS

Name an c e
or Brand. Manufécturer. Sampled
1 d by

| Station No.

6697 Boardman’s Compl
plete Fer- F i
T Nomp e an:i é‘:m‘foardman Westﬁeld\Manufacturer.
| General Crops. i
8338[Bradley s Potato Fertilizer. JBradley Fertilizer Co., Bos-
ton, Mass.
8331}1;1:}](51; :rSpemal Potato Fer-\Llster s Agricultural Cheml- Manufacturer
e | cal Works, Newark, N. J.| '
8336/Gold Edge Potato Manure by &R
. |Tygert-Allen Fertlhzer C [
[ e 0., ‘ Manufacturer.
Walker, Stratman & Co,{Manufacturer.

Manufacturer.

\
8335‘P0tato Special Fertilizer,
Pittsburgh, Pa.

Mapes’ F. &
er)ork. P. G. Co., New|C. J. Dewey, Buckland.

8276 Sanderson’s Potato Manure L. Sanderson, New Haven. |C. J. Dewey, Buckland.
, Bucklan

8278‘Mapes’ Tobacco Starter.

823 0
7 E otato, Onion and Tobacco Wilcox Fertlllze! Works, M. E. ThOmng‘D Ellir O't }
i 1 n

L Manure. Mystic.

Bowkzer’ o}
ERrR’S BoxE AND Woop Asu FERTILIZER.

frOSH(lm'z. kMade by Bowker Fertilizer Co., Boston. Sampled
Claimse(;)ct (:)f ]2 B. Wilson & Co., Waterbury, by Station Agent.
o be “made up of Canada hard wood ashes, to which is

added pure dissolved iti
form‘”p bone and additional ammonia in chemical

ANALYSIS.
\

Nitrogen as nitrates ... __. g
* il bt Tt S Y y
“ total ----------------------------------- .67
Phosphoric Acid, soluble __- ------------------- o
i St R U AN RGN i
L Bt T BT T Y
i“ W total -------------------------- 4.99
Potash, as muriate._..._.. : --------------------- e
e as sulphate and carbonat;a ------------------- 5
- okl L.x [CHRBRNEY  YET ig?

GORESIIEE ‘
A RN i

SPECIAL MANURES. 137

or PURCHASERS. ANALYSES.
. - B ——— T —_————
Nitrogen. \ Phosphorlc Acm | Potash.
1 /’, A JES e Y - N A
- Total | Total. \ Avnﬂs.ble Found. |
@ Nitrogen. | 5 -
S| 23| =9 \ ; 3 ‘ 3 | | 2
23| a8 =2 A e 2 {F
g'; E’;a §}§ -] 2. 2 ; 2 =1 - o L=} 5:; 2 ‘ . 2
h2E | 55| o8| £ 5|5 | 5| 5| 8 |G8| B |a8 5| 3 | &
fE= | E5158| B gs|vs /B | = g2 33| o= | B8 | B
24z lz S5 \ S A & | < & | &
Bl Tl il R B S BN TR
______ 2. 56 2. 56 24\ 4.58| 3. 83\ 33| 8. 74 _i-.| 84l 7.0‘ 10.28] 10.28| 10.0

{ |

[ |
|

|

‘ \

17| 2.09! 2.26 2.11 5.6 4.28\‘ 2.24| 12, 28| 110 10. 04 9.0‘ 3.22‘1 3.22‘ 3.2
_______ 1.68| 1.68| 1.6] 6.93| 4.00{ 51 i € Peees ‘\ 10.93| 8.0| 1.94| 3.89| 3.0
Rl o, 2.46\ 2.46 5“ 5. 92‘\ 2. 35\\ 1.29| 9.56|....| 8.27 6‘.0& 6.52 6.52‘ 5.0
______ 2. 04‘ 2.04| 1. 6 8 00\‘ 2. 23 ¥ 00\ 11.23| 13.0, 10.23 9~0~. 41 5.45\ 5.0
.92/ 3.63 ____‘754\448‘102\1304 ._._11202 ===~ | J2 3.085‘._-.

i . 241\%19 ._..\'70'1 %8‘2\ 13| 11.62 ____‘1089 —em-| 5.61| 6.39|----
97| .20|2.81 398....‘318\635\143 10.96|- 7| 9.563 ____‘] 37| 6.85.---

|

Home MIXTURES.

In the following table are analyses of ten mixtures made by the
ons named, for their own use. With the analyses are given
 formulas by which they were compounded.

he cost price named does not include the cost of mixing,
ally estimated at from one to two dollars per ton. If two
ars per ton were added to the cost of these mixtures, for
g, their average cost per would be $29.16, and their

age valuation $29.07.

ton



Home MixrurEes, ForMuLAs (==
—— 2% ANALYSES AND V ALUATIONS.

i AR
e

Formulas, Poundsm:n:;"\ 3
et e NSl M .
. % = % ﬁ-’l‘i\xmre' Analyses. Lt S ‘;13%“\}31“‘{252%.)_
7z Made by o 3 4 =l < 9| g = < & o g
z AEAFRER NI e | 2 |2 s R
2 241 83| 8 | ¥ |8sluss| S| S8 Bl 2 lm2 |22 1 oge \ [ aa
g ES| 23|45 | 2| 250225 55| 2| &8 g | 28s | £8s (233 | =% | % 2 ge
S E s | E2 |a5A m°‘:-= 2 —& | 29% | 885 | 528 | B3 = o )
Sealany “ o =} = m |8 =M | S| BS 2= 5 ra< ‘ 2y d | = ‘ = 3 =2
6677 |F. T. Bradley, Saybrook p i‘;} = /&z (ﬁp" A 12 ‘ 8 | & 8 i
SIOLS, D, Woedrt & onaf ool X ol siapies i o |
Bl ons,f 290|_"__|ZZ ) 00| 21|71 | 7T 75| SO0 o | || T oed
6739 |W. H. Olcott, So. Mancheste b ‘ 00l e . L \ il i i | bl
/ - Oleott, So. i MR 1 R N ‘ . 1 |
%315; i I‘(T)Orns Barnes, Yalesville.| ___|____|.._.| 850 ----| 500___.1 35 452 | 3.31 | 285 | .61 | 6.37 | 8.85 | 24.53 | 27.02
. C. Lake, Bethlehem, o b e e 800 350/7" 396 | 5.04 | 2.15 | 101 | 820 885 | ... | 2116
gggi % ]]?‘ ggl‘lel‘, Wat~erbux:y, SR S MR Rl '5(')6 ===l 500?__\~ i 4:25 3.26 ] N 8.00 7.99 25.50 21.76
e B 8.T. Merwin, Milford.| 200/ __._| 7700/ -_2_| 100|____ 700 7| "= 45 | 1m0 | 423 | 42| 635 | 614 2825 | 26.23
Oéleti;?thamel Bros., Mid-| 667|...|.___|____|1000|____| 0/----| 300/ 430 | 637 | 247 | M5 | 919 | 140 | 30.00 | 28.65
LR T S MG R N e e | 33308 B ] e | 10097 924 36.00 | 36.94
8193 Foglcom, Daniel Bros., Mid-| 444|____| ___|____| 2922 i ‘
o A R 11121 229| 394 | 3.84 | 4.96 | 2.73 | 1L53 | 5.16 | 23.40 | 26.48
8279|C. J. Dewey, Buckland. - 1818 ‘ ; | \
‘e | . B || 2801 5.13l 25.00 \ 31.47
B o ————

e that the shippers agreed to make good the deficiency of
which would make the retail price $30.00.

6647, 6679, 6681, 6686 and 8040, These samples
car-lot which F. S. Bidwell, Windsor Locks, received
‘south and sold to several parties under guarantee of
1t. potash.” The Station usually determines only the
ble in water, as that which is insoluble is certainly
ferior in agricultural value. The water-soluble potash in
mples ranged from 15.36 to 17.74 per cent.

potash in sample 6574, however, amounted to 23.12
~ This large proportion of potash in insoluble form may

. by long-continued heating or exceptionally high tem-
in presence of sand, which yields insoluble silicates of
lass or slag). ;
dwell made a claim against the shippers because of the
uality of the ashes.
A'Ot possible to purchase ash
are of average quality till th
" They should be bought under guarantee of the percentage
r-soluble potash.
ple 6322 was sent to the Station, with a certificate stating
vas cotton hull ashes, that the dealer was W. W. Cooper
the price $40.00 per ton, sample drawn by T. B. Hatha-
ndsor Locks, in the presence of W. W. Cooper.

MISCELLANEOUS FERTILIZERS AND MANURES
Corrox Hurr AsaEs. ]

1In tlfle tfimbles on pages 140 to 143 are given analyses of 55 sam-
ples of this n.ls‘ztfsrxal which is extensively used as a source of
port;sh for fertilizing tobacco lands in this State.
hese analyses show the usual wide range of composition, espe-

2

cially as r d i i :
bought. egards potash, the ingredient for which the ashes are

th?;i::g;:i‘; percetntage of potash was 36.45, the lowest, 10.26, while
ercentage was 22, i i
the previons yesr (G UTH 4, slightly lower than the average in
Allowi
citrat:)ev:lt:llg bsl%’ 5 :"fd 2 cents per pound respectively for water-soluble,
uble and insoluble phosphoric acid, the: water-soluble potash =

has cost from 5.1 to 17.6
i i 5 7.6 cents per pound, or 7.9 cents per pound on the

' The fact that se\'reral samples were sent to the Station from 2
single car-load, which contained a very low per cent. of poLaSh;
partly explains this high “average” cost of potash '

es at the south and be sure
e ashes are delivered in this

Samples of Cotton Hull Ashes requiring Special Notice.

th8185. The analysis of this sample did not correspond with
e guarantee (24 per cent. of potash), and Messrs. Olds & Whip-

3
8!
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ANALYSES OF CorroN HurL Asurs.—See also pages 1,2 and 1}3.
e A e L] L] . | i
& 7 A S 25 IS B B5e
z | Dealer or Purchaser. &) Sampled by §2 a2 _:E 3 ’3 o;g
s | ; ga 28 %= 5 &d EEE
z B2 ga 5= 2 | & S8
5 & ‘ a &~ o | = &
8257 Olds & Whipple, Hartford. (Car. No. 5216) P. Gilligan, Windsor_______ .. 6.21 Og(l) giﬁ $;1§~gg | $;ggg 74
8254 Olds & Whipple, Hartford. (Car No. 5216) P. Gilligan Windsor_______ """ "==- 6.80 0 i 26 5 48-00 i imieg 7.6
6651 F. L. Worthy & Co., Mittineague, Mass..|D. L. Brockett, Suffield I I 7.15 | 1€ g %15 g o 7.6
6711 R. A. Parker, Warehouse Point ______.. George Watson, Warehouse Point_ .7 512 5 2051 0.00 98, 7.6
6738 F. L. Worthy & Co., Mittineague, Mass.__|D. I, Brockett, Suffield _______ ~T7== 6.19 | 0.94 o 40. 1 8.95 7.7
6653 D. L. Brockett, Suffield ... ___________. A. F. Austin, Suffield .- 7"""==s 7.06 0.86 19.75 40,00 |2 7.9
6690 F. S. Bidwell, Windsor Locks __________ Thomas Fitzgerald, Windsor Lo_ckg ----- 5.59 " | 136_3 19.03 40.00 .28.88 79
8161 Olds & Whipple, Hartford _____________ F. A. Bidwell, Canton Center 2 13.59 ‘ 1.65 19.05 46.40 | 34.86 8.0
6573’1. Luther Spencer, Suffield____.________ [James E. Perkins, Suffeld "7 = 6.87 0.91 19.84 40.00 | 2193 8.0
6737 F. L. Worthy & Co., Mittineague, Mass. .| D. L. Brockott, Suffield.._____ " T41 | 076 19.63 4000 | 28.16 8.0
6713 1. Luther Spencer, Suffield__ . ___ _____ E. J. Sheldon, West Sutfielq -~~~ """ == ".43 | 0.60 19.36 40.00. | 28.02 8.1
67851CIint0n Spencer, Suffield. .____________Ip A’ Scott, Suffield..__ " "Tes 5.05 | 0.93 20.92 40.00 | 26.76 8.2
6639 F. 8. Bidwel), Windsor Locks ... .. John' L. Firtion, Windsor Lodks™ "3 A LHg pd R NS
6686 . S. Bidwell, Windsor Locks ... ___ .. John Abern, Windsor Locks__ ™ 7.63 153 1145 it om ] R G 8.4
65481, L. Spencer, Suffleld .__ . __ "7 C. M. Owen, West Suffeld. T 6 84 0.82 17.41 38.00 25.23 8.6
6795 L. Luther Spencer, Suffield______ ... . ’H 8. Cowles, Suffeld .~~~ """ .42 0.46 18.24 40.00 | 26.42 8.7
8033/0lds & Whipple, Hartford-_._ . "~ "|7 A" DuBoa Poquonock. .-~ 10 ; 7.01 0.89 20.69 45.00 | 29.41 8.8
8252 F. L. Worthy & Co., Mittineague, Mass. _|D. L. BTOCke'tt Suffield . " [ 4.88 1.21 19.10 40.00 25.22 8.9
657¢ F. 8. Bidwell, Windsor Tiogkai x 35,0 0 00 Charles A Blré‘e Suffield_ T 7.65 1.54 16.43 40.00 | 26.29 9.0
8010 F. 8. Bidwell, Windsor Locks .. .. ... .. Daniel I. King, Windsor Locks 701 .73 1.77 16.32 40.00 26.59 9.1
6681 F. S. Bidwell, Windsor Locks __ ... ... \James Easterr_};. Windsor Locks_ ... 8.40 124 | 15.36 40.00 [ 26 20 9.5
6647 I. 8. Bidwell, Windsor Locks ... ... .. M. Doughney,” Windsor Locks. . . . .. 1.52 1.62 | 1557 40.00 25.59 9.6
6687\J. E. Soper & Co., Boston. Mass, .. .. Edward Austin, Suffield... .. .0 419 | 0.6l 17.49 40.00 | 2354 9.7
6545 I. Luther Spencer, Suffield.___ ... . _|H. H. Austin, Suffeld 07T 3.41 0.92 15.12 40.00 19.14 11.9
6555/W. W. Cooper. Suffield ... ... 77 0. 0. Rose, West Suffeld .~~~ " 1M 3 | L6 14.72 40.00 | 1960 11.9
8202 0lds & Whipple, Hartford . ... . " F. A. Hamilton. Warehouse Point . 3.63 | 134 15.68 45.00 | 20.32 12.9
8160 |F. S. Bidwell, Wind ; a1 1Y <o 356 | 0.16 ‘ 10.28 40.00 14.13 17.6
| : v Windsor Locks .. George Rengermann, Kast Granby E
$I41IF. 8. Bidwell, Windsor Locks C. D. Cannon, Windsor Locks. . - - os T L S DL,
3 't s, i 3 y HuLL ASHES.
: Aft(;;r 1ep§1 ting the analysis, Inquiry was made of Mr, Cooper Anavrens ox Corton 6522
g lng ¢ e Sample" 3’? the Percemages of both potash and ‘Water-soluble Phosphoric Acid ... ____.__________. trace
phosphoric acid found in it were abnormally small, i ato-soluble « 1] TR G 1.48
l\I]‘. Cooper) Ehl'Ollgh his attorney, replied as fO“OWS: Insoluble L T L S T O e .07
“The Sample of cotton hull ashes came from my own make. [f6tash, soluble in water' ... .ol . Ja o dloRLEEZ 2ol ;‘::g
i i 1 o .1 ------------------------------------- i
Being desirous of testing for myself the value of cotton bull 22‘;;1 B e 17.81
ashes, a friend sent me 23 bales of the hulls a ceve ¢ 1:: 7 RN o

s of the hulls, a part of which I
no foreign substance came in con-
I know they were .the pure ashes.
hese burned hulls, which, according
0.50 per cent. potash.”

ot included in the Tables is given

burned, being very careful that
tact with the hulls or ashes, so
The sample sent you was from t
to your analysis, contains bug 1

The analysis of these ashes n
on the next page.

The “coal” in the analysis probably represents hulls which
were not completely burned. More than half the weight of the
fample consists of sand and soil, and as M., Cooper was very care-

e average amount of sand, soil and charcoal founfi in cotton
Il ashes, as shown in the statement on page 144, is 14.04 per
The sample from Mr. Cooper contained 69.37 per cent.

Reckoning water-soluble, citrate-soluble and insoluble phosphoric acid at 54,
14 2 cents, respectively.
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ANALYSES OF

2 Dealer or Purchaser. Sampled by
= -
:
n
i ' Station Agent o
&y liday, Sofflld___............. Btation Agent__...._._____ T
g}m F. S. Bidweu.yiavmdsor 11,70 3 S ~-|H. 8 Cowles, Suffield______ __ """~
6650 L. Luther Spencer, Suffield____.._____ Y elogE, Bufeld .. | TTT
6537 Olds & Whipple, Hartford ... __________ John DuBon, Poquonock _____ .~~~
8253 Olds & Whipple, Hartford. (236 sacks) _|Frank S. Taylog. Hartford .______ 77"
8110 George A. Douglass, Thompsonville. ___. Charles T. Remington, Thompsonvil]e,__
6797 Francis Granger,*East Granby ... ______ Virgil E. Viets, Copperhill

6652 Olds & Whipple, Hartford. Car No. 68303 Everett P, Brewer, Silver Lane -
6536 Olds & Whipple, Hartford. Lippmann &

B Y
6535 Olds & Whipple, Hartford. C. H. Lipp-

mann, New Orleans._..._____________
6572 /1. Luther Spencer, Suffield_____________
8035 G. A. Douglass, Thompsonville_ ._______
6549 Arkansas Cotton Oil Co., Helena, Ark. _
6560 Olds & Whipple, Hartford
65341.1. E. Soper & Co., Boston._________.__. F. 8. Taylor, Hartford
8018|Charles L. Spencer, Suffield E. A. Russell, Suffield
6789/0lds & Whipple, Hartford .___________. {Frank 8. Taylor, Hartford
8184 Olds & Whipple, Hartford. (165 bags)__|Olin Wheeler, Buckland
654oj01ds & Whipple. Hartford.

(C. H. Lipp-|.
} panny Newe York)) o0 08 L, [ ot
6516‘Olds & Whipple. Hartford. (C. H. Lipp-
[Fsmann; New Yoriey =00 L0, 0TS
ROBN) - st S R R
6651 0lds & Whipple, Hartford, (Car No. 73192)
8256 0lds & Whipple, Hartford. (Car No. 10517)!J, C. Fuller, Poquonock
8138’(?harles L. Spencer, Suffield
8185/0lds & Whipple, Hartford
8255/01ds & Whipple, Hartford.
8019/01ds & Whipple, Hartford

E. J. Brewer, Silver Lane _.______
T. P. Kinney, Windsor.___________
B. 8. Seymour, Windsor Locks __ .
C. D. Woodworth, Thompsonville
-|C. M. Owen, West Suffield

SR eplis r Al Olin Wheeler, Buckland

E. P. Brewer, Silver Lane ____________
Frank Roberts, Silver Lane

[Everett P. Brewer, Silver Lane .. ...

Howard D. Sikes, Suffield
Olin Wheeler, Buckland
T. P. Kinuey, Windsor._____ .
IA. E. Holcomb, Poquonock

(Car No. 6245)

Sample No. 8112 contained a hi
36.76, than had previousl

analyzed at this Station.
given on page 144. For

gher percentage of potash,
y been found in any cotton hull ashes
A complete analysis of these ashes is
comparison is also given an analysis
of the ash of clean cotton hulls, prepared in the laboratory of
the North Carolina Station and containing none of the sand or
other impurities which cannot be excluded when hulls are burned
on a large scale as fuel for steam boilers,

average composition of cotton hull ashes
market, calculated from the results of 185

In addition is given the

as they are found in
analyses.

B COTTON HULL ASHES, 143
j'
Corrox Hurr Asnrs.—See also pages 1,0 and 1/1.
z gz z g '\ 8 -
bee | i i3 cF SR
‘=9 wnz oy £ 5 ) g oa'd'
1 Sﬁ, 389 &5 S -9 | o ﬁsg
B | = e L £ | = |
| 5 = 5 & g £
3.00 010 36.45 $40.00 | $3949 5.1
1.65 7.38 1.23 28.99 40.00 | 3868 5.2
1.66 8.52 0.50 927.45 40.00 |  38.00 5
92.54 7.18 0.29 31.75 45.00 | 42.44 5.4
281 | .98 0.65 31.25 45.00 | 4210 55
o5 | 1ot 017 26.08 37.00 34.49 5.5
o 134 | o034 30.34 42.00 39.05 5.5
9.39 ' 7.38 0.47 32.00 45.00 42.12 5i5
261 | T4 0.45 31.13 45.00 | 41.99 5.5
1 : 0.51 28.26 45.00 | 41.01 B
?'gg | g.g? 0.98 25.96 40.00 | 35.82 5.8
0.60 | 747 0.85 24.60 37.00 | 3317 5.§
0.86 7.41 076 23.92 300 | 3251 | 6.1
1.63 6.25 0.63 30.07 45.00 38.36 6.1
416 9.17 0.84 25.52 45.00 | 3961 6.1
088 7.92 0.50 25.10 40.00 | 3419 6.
1.95 8.00 0.46 27.02 4500 | 3735 6.4
0.06 8.80 0.71 23.64 4000 | 3279 6.5
3.68 8.09 0.96 24.56 45.00 ‘ 37.08 6.6
el
; 0.41 25.16 42.00 33.50 6.7
g'g; ;33 032 | 2611 42,00 : 33.37 6.7
A | 25 45.00 35 23 6.9
1.70 7 84 0.81 25.20 00 | 6.9
0.80 .95 072 | 25.59 45.00 34.71 .
0.62 6.53 1.69 992.48 40.00 | 30.37 7.;
0.52 4.95 1.50 17.05 30.004 | 2247 | ;3
3.18 6.69 1.04 23.48 45.00 | 34.00 | 18
0.96 8.80 1.00 23.92 45.00 | 3418 ;

sed by mixing a high grade potash salt with Phe ashes, as it is
claimed is sometimes done, for the samp.le contains no com.sldera-
bly larger quantity of either sulphuric, or carbonic amdgﬁ;or
chlorine than the strictly pure ashes. The only r.narked differ-
‘ence between the two is in the relative amount of lime and mag-

‘Desia present.

- * Reckoning water-soluble, citrate-soluble and insoluble phosphoric acids at 54,
' and 2 cents respectively.
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AnarLyses or CorroN HuLL Asmes. Lime Kiln Ashes

Ash of Commercial

A : .
Hulle.» P (g§§§§§ﬁfon 1 o lime kiln ashes contains 868 pounds of lime, of
8112 Yoes)§ unds are in form of carbonate and 524 pounds are
e R P 5.95 9.0 0
g ) ' i & .00 rm of hydrate. 2 3 g
Sand and soil § ~TTT---ceess- 7.66 } 6.16 " 4} cents per pound for the potash in this sample, the
L anatmba e oty b | 121 1.00 ' about 47 cents per 100 pounds.
Oxide of Tron and Alumina...._. 1.69 b4 2.07 b
Biment. o e C ooty Lol DR © 5.29 15.68 8.85 Wood Ashes.
E:égﬁsm ---------------------- ;;122 3::; 9.9 ‘me of analyses shows, these ashes are not simply a
D e i S 3.35‘( 118 23:2 izer, but are often and sometimes chiefly valuable as a
Sulphuric Acidl i, - o dunii oo 3.04 1.92 2:56 : ne in the form of carbonate. ¢ i
Garbonic Aot oo SRl o n 20.10 29.22 p]es this year examined, one, No. 8275, contains
Phosphoric Acid............_... 2.96 3.10 9.08 cent. of potash and over 30 per cent. of sand, and 1s,
Ghierings o 0UAadIn s C Bl 1.74 1.40 - 160 pure but badly adulterated unleached wood ashes.
100.36 101.24 tage of potash in the other twenty samples has
Deduct oxygen equivalent to chlorine .36 .32 “ 3.44 to 8.60, and that of phosphoric acid from .(;;7 t.ol
. ‘ i
100.00 100,92 - has ranged from 27.29 to 50.96, and sand and so

20.39.
age composition of unleached wood ashes, for the last

‘has been as follows :—

Corron Hurr axp Harp Woop AsHES.
8003. Sampled by Olin Wheeler, Buckland, from stock of

Olds & Whlpple’ Hartford. 16 S;?:sp.les. 2 Sala?:’l(:;lcs. 21 éi‘:;l.nles.
ANALYSIS. h, goluble in water _...... 4% 5% b%
T 1% 13 13
Phosphoric Acid, water-soluble ______ .. ... ....___. none e o 34 32% 32%
LS R ciiEata-solnblesBRenl T 2l e 1.78 . 12} 11 104
k. ST ST T L 1.92 I L. 2 2% 2
L L L e e O ) e 3.70 P
Potash, soluble in water . ._ ... ..o oo 3.94 Stperton............-.--- $i0 1658 Jo-88

sometimes sold with a guarantee of 5.0 per cent. of
~ This Station, as a rule, determines only.the. potash
water ; for the reason that only potash which is fre:ely
be regarded as immediately available. to vegetatlon.
marl, feldspar and glass all may cor}taln .conslderable
of *potash,” but in forms which yield it up to the
nts extremely slowly.

8753 in the table of analyses contains 4.37 per 'cent.
but only 3.74 per cent. of water-soluble or quickly
otash. Sample 6648 also contains .69 per cent. of
oluble in water, and doubtless all the other sam.ples
re or less insoluble potash which was not determined

Worth determining.
11

The valuation of this mixture per ton—reckoning citrate-soluble
and insoluble phosphoric acid at 5 and 2 cents per pound respec-
tively, and water-soluble potash at 5 cents per pound—is $6.49.
The cost price was $25.00 per ton.

Woop AsHEs AND Lime Kinx AsHEs.

In thetable, p. 146, are given twenty-one analyses of un]cach.ed
wood ashes,” and one each of leached wood ashes and lime kild
ashes,

* Report N. C. Sta. 1892, p. 99.
t “Soda, undetermined and loss.”
§ Bull. 33, Office Expt. Sta. p. 115.
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Sources, ANALYSES AND CoST OF

e

] I i
1 y
g Dealer. | S
ampled or sent by
g
=
2 |
UNLEACHED WOOD ASHES, ‘ i
8744 Bowker Fertilizer Co., Boston, Mass. ..__|W. G. Grupe, New Canaan
6570 S. W. Hurlburt, New Haven_ . ="

A. L. Hartness, Detroit, Mich ‘
‘ 3 |

8057 i L TR s Ui A. E. Plant, Branford________ "
sa1| ¢ M R N. 8 Platt, Cheshire_ ... 117777
ggn ¢ v " pReo IR |H. C. C. Miles, Milford_________ "

06 - 'y EEEEEEE N.D. PlattsMilford ... ... i
8739 bl D S i F Sherwood, Bridgeport ________ . "

3;23 F. R. ‘I“alor, Dun‘yille, Onf?rio, Canada___|J. H. Burton, New Haven

* ___/Stock bought by Edward Hall, Plainfielq

8743 L & 4 “ ___/W. G. Grupe, New Canaan
8753 i & “ * __.|D. N. Clark, Bethany __..-::: ~~~~~~
8348 < i i O AN Olarks Milford 2o 7§

8742 | Nichols, Mann & Son, Trenton, Mich ____|W. G. Grupe, New C
6648 Charles Stevens, Napanee, Ontario, Canada J. B Caungn, West Saunﬁ;aiifd

6782 J. Norris B: i

6673|E. N. Austin, Suffield._________________ H.H. Alllst?rf.n:i'ffg]a(:lleswne """""
8183 J. Frank Ellwood, Fairfield .__._____ .. |A. P. Wakeman Fairfield ___.______.
gggf £ E(li(;vin Hoyt, New Canaan_ .__j-_:._:.

v I At S
s P : hen boh?‘ons, So. N?‘rwalk _________
6676 T. Soule, New Milford ... 227
LEACHED WoOD ASHES! ‘1
8347 James A. Bill, Lyme ...__._.._._._.____. |N. D. Platt, Milford

‘ |
" Live Kiny ASHES. J
6646 Frank Lee, Redding_ ... ____________ ]Lloyd Godfrey, Cannon Station

As respects the cost of lime in these ashes, we find that on the
average a ton of unleached wood ashes this year has contained
108 pounds of water-soluble potash, 24 pounds of phosphorie acid
and 650 of lime. Allowing 5 cents per pound each for potash and
phosphoric acid, the pure lime (calcium oxide) in the twenty sam-
ples would cost 57 cents per 100 pounds, or 10 cents more per
hundred than in lime kiln ashes.

Leached Wood Ashes.

: The single sample analyzed, No. 8347, has the usual composi-
tion, containing over 36 per cent. of water, sand and charcoal.
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LIME.

Woop Asnes axp oF LiMmE Kinn Asusms,

g wouiss

L S = o E :

g O g

| &g 5 g = z 2

| & 2 L G 8 2
Y E'g 3 g E | = E 2

l & g | o | @ 15 S

{ — | —_——— —— ‘

1.25 31.91 ‘ 1956 | 995 | 1.32 $ 9.50

9 168 32.49 | 1872 | 1L15 2.39
: 1.61 32.00 18.48 | 12.96 | 2.23

1.54 28.23 | 11.58 9.90 | 2.82 9.00
1.55 217.717 17.03 | 13.45 B 14.00
1.46 29.86 | 18.69 | 11.21 | 3.17 9.00
1.29 28.25 | 1637 | 12.82 | 2.61 10.00
1.34 3472 | 19,63 | 1.97 [ 1.60 10.50
i 1.45 3371 | 2418 | 10.02 | 217 11.00
1.41 97.29 | 17.99 | 1019 | 1.5 9.50
0.63 1.34 2953 | 18.96 9.96 | 2.01 9.50
1.28 35.55 | 19.16 5.98 | 1.36 10.00
0.93 31.32 | 17.59 6.14 | 1.21 8.00
0.69 1.56 36.86 | 21.56 6.32 | 1.51 12.50
2.33 33.12 | 23.00 | 2039 | 2.97
2.69 50.96 | 19.79 5.85 | 1.03 11.00
1.28 30.417 18.95 | 12:39 | 2.3 10.00
97 28.38 15.46 6.56 | 2.89
£ 1.92 29.76 | 19.18 | 12.98 | 2.87
1.59 24.40 831 | 31.13 | 9.85 Gl
1.16 37.45 | 22.98 | 15.22 | 1.65 10.50

‘ ‘

[

T 1.68 1512 | 18.90 | 6.01%| 1.0

| |

a4 0.93 43.44 | 13.43 345 | 1.35 5.00

Lime.

517. Vermont Lump Lime. Sold by H. D. Clark & Co,

1 Grand avenue, New Haven.
'6518. New Milford Lime. Sold by H. D. Clark & Co., 961

and avenue, New Haven, for $1.25 per barrel. Sampled by S.
V. Johnson.

' 8803. Shell Lime” sent by Prof. C. 8. Phelps, Storrs.
8142, Slaked Lime from Seymour Paper Co., Windsor Locks.
" 8145. Lime sold by E. M. Austin, Suffield. ]
‘Nos. 8142 and 8145 were sampled and sent by H. H. Austin,
Suffield.

* Water 31.80
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ANALYSES.
6517 6518 8803
Moisture and Water of hydra- o e
oS R R 2.41 0.80 28.49%

Matters Insoluble in Acid.. .. .. 2.56 #0.91 13‘84 21.21 e
Oxide of Iron and Alumina.__. e 2.01 1‘92 by
: . . 3.9
i,lme AR eCEELEEEE SEOT 59.90 58 68 36.26 72.50 71 0;
[agnesm: ___________________ 35,13 39.30 trace N2 .
FhosphorietAeld o o oo s trdce trace trace 3
Carbonic Acid. .. oo .. ¥ _trace trace 19.40 3.50 227

100.00 99.69 100.00 100.50  100.71

ToBAcCO STEMS.

6559. Ground Tobacco Stems, sent by Olin Wheeler, {rom
stock of Olds & Whipple, Hartford.

6530. Tobacco Stems (not ground), sent by F. H. Gaskill
New London. ,

ANALYSES.
Modgtare: 2o 2 e oL s ?.5.5 ? 161532
N D] e N U S A e 2.74 1.04
EhosphorierAeidl” S Shy oo AL 92 .56
RS R LG T i e Ll 10.08 4.98
Costpeniton oo ol il $20.00 '

If the nitrogen, phosphoric acid and potash in these goods are
reckoned to be worth 12, 44 and 5 cents per pound respectively
the valuation per ton of the ground stems, 6569, will be $1 7.48,
and of the unground stems, 6530, $7.98.

GARBAGE FERTILIZER.

| 8104. Sent by J. J. Beardsley, New Preston, from stock of
b.. J. Hanford, New Preston, and stated to be made by the
Bridgeport Utilization Co.

ANALYSIS.
Organic Nitrogen@Sus . . _ ... .t 2.88
Phosphoric. Acid, soluble _.._______._.___._._ none
A6 b R G 221
& soSangetanle. Ll C 1.52
i O R R 3.79
Potash, soluble in water__________________ 0.59

* Determined by difference.
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AMOUNT OF FERTILIZER SALES.

1] ‘te valuation on the same basis as nitrogenous superphosphates
$11.47 per ton.
A .

EArTH IMPREGNATED WITH SEWAGE,

=31, This material was taken from the filtration beds where
Meriden sewage is purified, and is stated to be the solid
rial discharged by the sewer, from which the fluid sewage
drained.
nt by IH. J. Moss, West Cheshire, who wished to know
her it was worth carting several miles for use as a manure.

Water. . .o ccemccmaceensmmammmms ==sesos 23.171
Sand and Soil oo coiieeecee oo 68.32
Mineral matter soluble in acid*.__._._--.- 3.70
Organic matter ..o ---ocn-onomoone- 4217
100.00

# (Containing phosphoric acid 0.14.

potash 0.05.

0.20.

4 Containing nitrogen

his material, so far as nitrogen, phosphoric acid and potash
concerned, has the composition of a good soil, but has no
lue as a manure that would pay for carting.

IEW OF FERTILIZER SALES IN CONNECTICUT.

lo close estimate can be given of the number of tons of com-
cial fertilizers annually sold in this State. An estimate made
887 [Report of this Station for 1887, p. 182], based on state-
nts received from two-thirds of the number of firms selling
tilizers in the State, gave 2 total of 16,700 tons, costing

500,000.

"An estimate made in a similar wa
tation for 1894, p. 72), gave a total of 2
~total annual outlay for~ commercial
3675,000.

" This estimate does not inc
r tobacco stems, and only a small part of the cotton see

which is used largely as a fertilizer.
The following table shows the number of firms which sold fer-
izers in this State, in compliance with the fertilizer law, during

y in 1894 (Report of this
2,500 tons, representing
fertilizers of at least

lude wood ashes, cotton hull ashes,
d meal
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en the law went into effect, to the pres-

the number of brands sold, of each of
f special

sear from 1883, wh
; It also shows
ar classes, and the average costs and valuations o

s, other superphosphates and bone manures.
appears that the number of firms doing business in the State
t very greatly increased.
Jus 46 firms made fertilizers which were sold in Connecticut
ag@, and in no year till 1895 was there a larger number.

_‘ 1889 there has been a constant increase, year by year, in
;mber of brands sold. This number, in that year was 132,

. in 1893, 168; in 1895, 209; and in 1897, 281.

‘149
£l b
increase has been almost wholly in the number of brands

es, designed for particular crops or classes of
ease in the brands of this sort has
from 1885-1895 there was
ogenous superphos-

pecial manur
Since 1885 the iner
) constant, while in the ten years
cely any increase in the number of nitr

bone manures or chemicals.
1883 the average number of brands entered for sale by each

facturer was between two and three; at the present time it

he average cash ton price of special manures, which was

at $50 in 1883, has gradually sunk to about $37 in 1897.

'he ton price of nitrogenous superphosphates has sunk in the
time from $41 to $31.

ere has been less change in the price of gr

endency has been also downwards.

ound bone, though

. REVIEW OF THE FERTILIZER MARKET.

i

For tuE YEAR ENDING OCTOBER 81, 1897
By E. H. JENKINS.
NITROGEN.

Nitric Nitrogen.

rogen in this form in
It rose in December
ts per pound in

er and October,

The wholesale New York quotation of nit
0 vember, 1896, was 11.6 cents per pound.

January to 12.1, and then fell to 10.5 cen
ust, remaining at that figure during Septemb

LY
e
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o tankage, fish, bone, and especially cotton geed meal
s most used by those who mix their own fertilizers or
slizers to their land unmixed.

<eed meal, as shown on page 89, has been the cheapest
anic nitrogen in our market.

The average of the monthly quotations for the year
October 31, 1897, is 11.4 cents per pound, a little more endj,
the previous year. th

The average of monthly quotations for a number of
been as follows :— L

an

Year,
1 okly-a.vailable org

L A N SR 1897 1896 1895 1894 1893 1899
Average quotation, cents i

per pound, wholesale.. 114 11.1- 114 13.0 127 121 1329

1891 .
ProspHATIC MATERIALS.

ted at $16.50 per ton, wholesale, till Sep-
$117.25, and to $17.50 in October. Ground
holesale.

: 1 bone was quo
‘when it rose to
~\quoted through the year at $21.75 per ton W :
yosphate has shown scarcely any change in quotation

The retail price of nitrogen in nitrate in this State at, fyej

centers, as shown on page 86, has been about 14.6 cents per po ght

ung
Ammonic Nitrogen.
ric acid, 66°, rose from .82} in November, 1896, to 1.12%
and declined in September to 973,

le phosphoric acid, in form of dissolved rock phos-
from 2.73 cents per pound, wholesale, in November,
53 cents per pound in May, 1897, at which figure 1t 18
d. .

ures given on page 9+ show that at retail, in this State,
e phosphoric acidin form of dissolved phosphate rock has
t 5 cents per pound, and in form of dissolved bone

ut 64 cents per pound.

The wholesale New York quotations of nitrogen in form of
phate of ammonia has ranged during the year between 11 ceE::.l
and 9.7 cents per pound. The average of the monthly quotalio
has been 10.5 cents.

The corresponding averages of previous years have been :—

wing January,

e NEn O e T 1897 1896 1895 1894 1893 1892 189%
Average quotation, whole- ]
sale, cents per pound.. 10.5 LIVE 143< 173 15.7 14.5 15.6

During the last two years the wholesale cost of nitrogen in sul=
phate of ammonia has been as low as in nitrate of soda. |
There has been little demand for sulphate of ammonia in the
Connecticut retail market, and at retail, nitrogen in this form, as
seen on page 88, costs considerably more than in nitrate, viz:
14.4 cents per pound.

Porasm.

Muriate of Potash.

1896 to April, 1897, the average monthly

November,
ash in this form has been 3.59 cents

, wholesale, of pot
Since that date it has been 3.64 cents.
tail price in Connecticut, as shown ‘on page

rom 3.9 to 4.5 cents per pound.

Organic Nitrogen.

The wholesale New York quotations of nitrogen in the forms of e 1

red blood, black or low grade blood and concentrated tankage
for each month in the year are shown in the table on page 157.
The fluctuations have not been large and the prices have ruled
decidedly higher during August, September and October, 1897.
The average wholesale quotations of nitrogen in form of high'
grade and low grade blood have been a fraction of a cent per
pound higher in 1897 than in 1896, but in form of concentrated
tankage the quotations bave been lower in 1897.
These forms of organic nitrogen do not meet with much sale in
our retail market.

| The Double Sulphate of Potash and Magnesia.

b
BENG ember, 1506 to April, 1897, the average monthly
form has been 3.94 cents

n, wholesale, of potash in this
d. Since that date it has been 4.12 cents.
etail price in Connecticut, as shown ot page 98, has been
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High Grade Sulphate of Potash.

it i itrogen at 18 2 cts. per Ib.
.00 per unit is equivalent to N
at $3.00 p .

ERpR e o
The wholesale New York quotation during the last twelyg 2.38 i i i e
months has been uniformly 4.10 cents per pound for Potash 4 2-60 0 X @ 15.8 “
this form. i3 _2:50 » ‘ 15_% ‘.z
At retail, in Connecticut, as appears on page 98, potash iy thié 540 A ‘ ‘ 111,% ;
form has ranged in price from 4.7 to 5.5 cents per pound. : a0 ¢ i b RApes.
These quotations are taken from the “Oil, Paint and Dpyg 2.20 ‘ ) ! T84t
Reporter’” pub]is’hed in New York. The Weekly quotationg f()r" 3‘1)3 i ! v 12.9 @
each month are averaged, and this average is taken ag the quogg. . “ “ 11.6 ‘
tion for the month. 1‘.80 o “ “ 11.0 :
The following explanations will help in the examination of e io. - u‘ ‘.A. 1(;.2% ¢
market quotations, and will also show the basis on which they e B X By
have been interpreted in this review : 160« M

Phosphate rock, kainit, bone, Jish-scrap, tankage anq some
other articles are usually quoted and sold by the ton, The seller
usually has an analysis of his stock, and purchasers often contro]
this by analysis at the time of the purchase.

Sulphate of ammonia, nitrate of soda and the potash salts are
quoted and sold by the pound, and generally their wholesale and

cial sulphate of ammonia contains about 20.8 per cent.
ren, though it varies somewhat in quality. With t.hat
‘of,nitrogen (equivalent to 25.25 per cent. of ammonia).

" ted at 2.6 cents per pound, Nitrogen costs 12.5 cents per pound.

“ s T o

retail rates do not differ very widely. 22: « “ 115 %

Blood, azotin and concentrated tankage are quoted at so much 2.3 u b ¢ 1Ll i

“per unit of ammonia.” To reduce ammonia to nitrogen, multi- » 2.2 4 & ‘: 10.6

ply the per cent. of ammonia by the decimal .824 (or multiply 2.1 ‘: :: :‘ lg'; “
the per cent. of ammonia by 14 and divide that product by 17). Y ) : }

A “unit of ammonia” j

§ one per cent., or 20 pounds per ton.
To illustrate:

if a lot of tankage has 7.0 per cent. of nitrogen,
equivalent to 8.5 per cent. of ammonia, it is said to contain 8%

units of ammonia, and if quoted at $2.25 per unit, a ton of it will
cost 84X 2.25=819.13,

ercial nitrate of soda averages 95 per cent. of pure
nitrate, or 16 per cent. of nitrogen.

E quoted at 2.5 cents per pound, Nitrogen costs 15.6 cents per Ib.
“

. o SRl o

The term “ammonia” ig properly used only in those cases i :g e « #0144 g
where the nitrogen actually exists in the form of ammonia, but ) & “ ‘o 13.8 “
it is a usage of the trade to reckon all nitrogen, in whatever form 2.1 i % : :22 “
it occurs, as ammonia. 2.0 iy : 6 11.9 “
To facilitate finding the actual cost of nitrogen per pound fT'Om o i‘ T ERSE:L
the cost per unit of ammonia in the market reports, the following i: 5 it « 0.6 §
table is given : 1.6 “ i8 e i“

1.5 A ({1 “ 9.4
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If quoted at 2.20 cents per pound, Potassium Oxide costs 4.35 cenig

@ 2.15 “ “ : ey
s 2.05 “ “ @ : i
e 0 g ¢ “o408
1.95 g o5 “ ggg .
TR i “are
© L “ e Pl gl
e G “ 386w
! 1.75 L 15 3'46 W
g 1.70 o “ 336w

High Grade Sulphate of Potash, as it is found in the Con
I

icut market, contains about 49.2 per cent. of actual potash e

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

‘“ 2.45 ‘“ o 13 5 0 o
“ 940 “ “ 49 :
L 2.35 L 5 H 4.8 4
5 2.30 4 i 4‘7 £
5 2.25 & it G 46 “
s 2.20 ke t " 4.5 @
L 2.15 i & b 4. 1 “
b 2.10 4'3 i
i 2.05 % “ G409 “
“ 200 “ IRTAR PR «

The Double Sulphate of Potash i
and Magnesia h
per cent. of potassium oxide. B

It quo‘tied at i(())o cents per pound, Potassium Oxide costs 3.77 cents per Ib
A 5 " " o ;

i“
M . ethl
i 1.15 <4 L] 4 4.34 &
# 120 “ “ “ 453 “
e 1.25 s¢ £h £ 4.73 i
& 1.30 L 4 s 4.90 45

.The following table shows the fluctuations in the wholesale
prices of.n number of fertilizing materials in the New York
}narket, since November, 1893. The price given for each month,
is the average of the four weekly quotations of that month. Sul-
phate of ammonia is assumed to contain 20.8 per cent. and nitrate
of soda 16.0 per cent. nitrogen, muriate of potash 50§ per cent.,

high grade sulphate 49.0 per cent. and double manure salt 26.5
per cent. of actual potash.

+

oLESALE PRICES OF F ERTILIZING

* Calculeted on basis of 49 per cent. Vi;ota
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MATERIALS.

T

Cost of Nitrogen at wholesale in Cost of Potash |

—_— | at wholesale in ‘ag

Dried | | — L b

Blood. | | ‘ga

7 ‘ ‘ % \(ee

i s | ) ‘\.E : 2§

4 = S a2 o = P

lg 1B 120 18 |s. |8, 18 S48
3|8 | 89| 8y |a2 | B2 B | e 34l (503
2| %2 |22 |32 (38|25 &2 |28 223|823
2|82 |9a | va "::.‘3; &2 | B8R 835 Ml
U e T T = | Ok | Sx =0 0P,
555|558 58 |28 |88 2|38 ¢ B2l532
Le|u= |28 82 Bz |22 |2z |2z o 3 |28s
=] =& 2 e8| == £ = w = |84
35 25|35 (3383 (33(88 |28 5 3|78
LB ==
........ 16.6 15.716.6 16.3 11.7 16 4/ 3.74 4.33 415 2.09
__________ 16.1 15,3 16.1 16.3 11.3| 164 3.74 4.33 4.15 3.09
__________ 15.9/ 147 16.0/ 16.9 12,0 16.7 3.68 4 30| 4.18/3.09
......... 15.9 15.2| 15.9 15.4| 1.7 18.4 .71/ 4.44  4.283.09
e 165 14.6 16.5| 15.4 13.0/ 185 3.71|4.44) 4.28/ 3.09
____________ 145 12,9/ 14.2 13.3 14.0,17.6 3.84| 4.54| 4.39|2.98
_____________ 145 13.8] 14.2) 12.2) 14.4| 16.7/ 4.13| 5.04 485/ 3.00
............. 13.2 12,6 13,1 12.2 143 16.7 413 5.04 4.85 3.00
__________ 12.6/ 12.6| 12.9/ 12.2 13.8| 16.8/ 4.13/ 5.04) 4.853.00
_____ 13.3 12,6/ 13.3 12,3/ 13.7/17.7 4.13 5.04 4.85 3.09
lember - ----- 157 14,5 15.4| 12.3) 13 5| 18,3/ 4.13 5.04 4.85 3.12
R . 151 14.4| 15.2/ 12.4/ 12,9 17.5/ 4.13/ 5.04 485 3.12
A 141 13,1/ 14.0/ 12.3 13.2| 16.4| 4 13 5.04 4.85| 3.00
mber- . ..- .- -- 135 12,4 13.1] 12.3) 12.9) 16.0/ 4.13 5.04 4.85 3.10
. 127 122 13.0 12,3 12.1] 16,0, 3.64 4.24 4.13/3.50
........ 11.9 11.2 .| 12.3/ 11.4] 15.0| 3.54 4.24| 4.13]3.37
....... 12.110.5/- .- 12.3/ 10.4/ 15.0 3.59 4.32) 4.20) 3.31
_____________ 117 1006..- 1123 103| 15,0 3.59) 4.32| 4.20, 8.37
............ 112.1] 10.8\_.._i 123105/ 14.3 3.59 432 4.20| 3.37
............ 117 10,9 .- 12:3/ 1.0/ 13.6/ 3.59 432/ 4.20 3.37
............. | 11,6 10.7---| 12,3/ 10.9| 13.4) 3.60 4.32) 4.203.37
__________ |11.5(10.2|- ---| 12.3 10.8 13.1) 3.60| 4.52) 4.20) 3.37
mber ... 1118/ 10.2|._--| 12.3/11.3/ 13.0| 3.60 4.32| 4.20]3.23
.......... |11.8] 10.2(---| 12 8| 117 12.2| 3.60| 4.32| 4 20, 2.62
ember ... 117 9.9|--..12.3 11.6/12.0/ 3.60 4.3%*4.34!2.62
e |11 9.8/....|12 3/11.1) 12,0 3 60| 4.32) 4.34]2.62
- 110 9.8..../12.3/10.8 11,6 3.60 4.32) 4.34)2.62
i 10.8| 9.8|--_.|12.3|10.1)11.8| 3.5, 3.99) 4.13)3.62
....... 108 9.8|-...|12.3/10.7| 115 3.53 3.87 4.05)2.13
____________ 10.8| 9.8|..--[12.3 10.7l11.123.60 394 4.10]2.73
_____________ 1107 9.9|-.-.|12.3|10.9)10.8) 3.60| 8.94| 4,10 2.73
............. 105 9.8 .. 12.3/10.810.8 3.60 3.94] 4.10) 2.73
T 10,5 9.8|---|12.6|10.8/ 10.8] 3.60| 3.94 4.102.13
o |10.5, 9.8|--..|11.4/108 10.7 3.60 3.94| 4.10 2.73
ember _______. | 102l 91| .| 9.5/ 10.8|10.5/3.60/3.94| 4.10/2.73
__________ | 1030 9.0/ ._.| 9.5/11.3/10.5 3.60 3.94) 4.10)2.13
Saaber: ... 11.0{10.1|._..| 9.4|11.6 10.8! 3.9 3.94| 4.10 2.73
ber _ T 7l1el10.8| -] 9.5{12.1|10.4] 3.69 394| 4.10/2.13
__________ ‘10.7‘10.11____‘ 9.4 121 11.0 3.59 3.94| 410 2.3
By . . 1061 100 720| 9.4 11.9]11.0| 3.59) 3.94| 4.1012.73
SFch._ __110.5/10.1]....| 9.3/11.9/10.9 3.59 3.94| 4.10|2.713
— | 105 9.9/ .| 9.4|12.3|10.8/3.608.97 4.10 2.68
..... T 10 9|7l 9.9 11.5[10.1) 3.6414.12 4.10/ 2.53
_____________ | 10.1] 9.7(--.. 9.9]11.0 10.3) 3.64| 4.12 4.10 2.53
... ‘10,7 10,1\____ 9.9/ 10.6) 10.2) 3.64{ 4.12/ 410, 2.53
.. 111,1\ 10,5‘_,__‘10,1\ 10.5 9.7 3.64| 4.12| 4.10 2.53
tember ________ I 118/ 11.3! -7 11.5] 10.5| 10.4| 3 64| 4.12} '4.1072 53
__________ 11200l 118l 22 117 10,5/ 10,6/ 8.64] 4 120 410 2.53

h in the salt.



R | B g A

THE MILDEW OF LIMA BEANS, 159

THE MILDEW OF LIMA BEANS. (Phytophthora
Phaseoli, Thaxter.)

By Wwm. C. Sturais.

" This mildew was first described by Thaxter in the Annual Re-
ort of this Station for 1889, p. 167, and it is unnecessary to add
wything to that description. For the past two or three years it
s not been very prevalent owing to dry weather, but during
summer of 1897 the conditions were such that in many places
effects of the fungus have been most disastrous. Investiga-
s have been made to determine, if possible, the manner in
ch the young pods are infected, and to secure some prelim-
y information as to the means which seem most likely to
vent the spread of the fungus.

bout the middle of June the spraying of lima beans was be-
on the truck farm of Messrs. Atwater Bros., of New Haven,
a little later similar experiments were started at East Haven
the farm of Mr. Sidney B. Smith. By the first of July the
es were blooming profusely, and a week later the mildew made
appearance on the young pods. On July 12th and 13th a
heavy downpour of rain did great damage; from that time
il September rains were abundant and frequent, and the beans,
ich in both cases were planted on rather low ground, suf-
d severely. Meanwhile the occurrence of the mildew on the
s at a very early stage of their growth, led to the supposition
t insects were responsible in a measure for the spread of the
gus. Examination of the flowers served to confirm this sup-
ition, and a few words regarding the structure of the bean
wer will explain how infection takes place (see cut on p. 166).
he conspicuous portions of the bean flower consist of an
right petal known as the “standard ”. two narrower petals,
tinct, projecting forward below the standard and known as the
ings”; and two petals united in the form of a closed, spirally
led tube, occupying a position between the standard and the
ngs and called the “keel.” (Fig. 1.) At the base of the keel
the ovary or young pod surrounded by the stamens and pro-
ged upwards into the style. The long stamens and style are
ompletely enclosed in and protected by the keel.

12
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eans on the Station grounds are on high land co.n;;
a light sandy soil, and have never been affected wit

he rows run east and west. Directly south of them
nee of about one hundred feet, but separated from
sile of lumber and a few trees, are two rows of buéh
sno north and south.  On August 14th, when the mil-
"'11:511. abundant in the neighborhood for a month or

Under such conditions cross-fertilization would seem to bg ;
possible, especially as the pollen is shed abundantly from th ‘
anthers which are borne upon the stamens in cloge pl‘oximity te
the upper portion of the style, and neither the stigma ng, tho
anthers appear beyond the end of the tube in which tl)ey are e!:
closed. But the wings form a convenient resting place for visigs
ing bees in search of nectar, and in case a bee lights

i ; upon thep, X - . i d found to be entirel
his weight deflects them and-at the same time draws the ke:;' tation vmeSXefle exai:xsllen;(:dan()dqo‘l‘l:re brought frorl}lr
down and backward, thus «causing the stigma and the hairy pop the fungus. ity ¢ I,;)h ; oth b
tion of the style covered with pollen to protrude from the mouth Qe from. one of them w

the surface of a sound and nearly ripe pod at the ea.st
ch row of the pole limas. Within a few days the mx.l-
e its appearance on the iniected p(fds, anfl from this
, ntage, the prevailing winds at the time be;mg from the
‘and north, it swept down both rows and in two weeks
, patch was completely mildewed. The spores had also
d over a distance of one hundred feet to the bush
ad the mildew, beginning at the north end of'the rows, that
point nearest to the pole beans, spread rapidly down the
is evident then, that spores placed upon t.he surface' of
1 lima bean pod were enabled to start. the.dlsease, which
on spread with great rapidity in the direction of the pre-

ind. ‘
mination of this fungus has thus been fairly accounted
nce 1t comes in the Spring and how it bridges over the

of the tube. (Figs. 2 and 3.) As the insect plunges his head ingq
the flower, the stigma and pollen-laden style come into contagt,
with his abdomen and cross-fertilization is assured by SubSequenu
visits to other flowers. But fungous infection is assureq with
hardly less certainty, provided the bee has previously had contaeg
with the spores of the fungus. In that case we should expect to
find the first attack of the fungus at the two points where the
bee, in his search for nectar, touched the more moist and delicate
tissues of the flower, viz., on the style and at the base of the
ovary or pod. ‘

A large number of flowers was examined and this supposition
was strikingly confirmed. The mildew was found in many of
the flowers, and in every case it occurred on the spots above
mentioned and nowhere else, (Fig. 4.) It seems certain therefore,
that the spread of this mildew is largely due to the agency of
insects, particularly of bees, and this view is {urther confirmed
by the fact that in the case of young pods the mildew almost
always appears first at the base or tip and very rarely in the
middle.

That the wind also plays an important part in the dissemina-
tion of this mildew, seems certain. When the vines are seriously
mildewed the fungus frequently appears first, not at either ex-
tremity, but upon one side of an almost mature pod, and gen-
erally on the side farthest from the vine and least protected by
leaves. Thaxter has also noted its occurrence on the leaves. )

Neither of these cases can be due to infection on the part of
insects, and we must conclude that the spores may be carried by
the wind, or that water falling upon and dripping from infec.ted
portions may carry the spores down to sound pods hanging
beneath. That mature, uninjured pods can be infected with the
fungus and that the wind can disseminate it, is indicated by the
fo]lowing facts.

another question. ;

t can hardly be imagined that the delicate Summer
ald withstand the Winter, the fungus must perpetuate
her by means of its vegetative threads or by resting-
in the case of certain related fungi. In the particular
0 which the lima-bean mildew belongs, there are but four
- One is the dreaded potato mildew, Plzyt{)p/z.thora
» the second, Phytophthora Oactm:um, i.nfests prmmpajlly
‘8pecies of the cactus family, and in this species resting
“odspores” are known to ocecur; the tlfu‘d. is the re-
scribed tobacco-mildew, Phytophthora m.cotwmoe, fr(')n:.
ich also produces odspores; the fourth-ls thlj spec1:s
eussed. No odspores are, with any certainty, nO\fm.ll 3
he potato mildew, and the most careful search has faile

er them on the lima bean. It is possible that by ke.ep-
Tefuse of a mildewed crop under constant observation
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throughout the Winter, oospores may be found to develop B
it seems morfe probable that, like the potato mildew, thig Miid
depends for its propagation upon its mycelium. In eithey casee ‘
can be perpetuated only in the remai?_s of the plants infesteq %
it,and the precaution of burning all such refuse in the Auty

is therefore of primary importance, ;-

It will be inferred from what has been said regarding ¢,
dissemination of this mildew, that its prevention by means of fy,
gicides presents many difficulties. Bzing carried to the flowe
by insects and there being protected by the conformatiq
of the flower itself, it is impossible to reach it with {ungicig
or to protect the ovary from its attacks. The period of
blooming too, is so long in the case of the bean that the
danger of infection through the flowers continues praeticallyj
throughout the whole season, and there is no possible mean
of preventing it. The only thing that we can hope to do by the
use of fungicides is to protect the maturing beans from the spore
which are borne to them by the wind or by water. And here
difficulty presents itself arising from certain defects in the methog
of culture usually employed. Most growers allow three or four
vines to each pole and slant the poles so that the tops of two ad-
joining poles meet. The consequence is that every pole is over-
loaded, and the vines, reaching the top and there uniting and
continuing their growth, produce a dense mass of leafage which
effecctually prevents anything like a free access of air and sun-
shine to the pods. At the same time this renders it very difficult
to reach the pods with a fungicide. It is reasonable to suppos:
that by allowing, at the most, two vines to a pole, and by placing:
the poles upright, the increased healthiness of the vines would
more than compensate for their decreased number. This is a mat=
ter which I hope to see tested another season.

Meantime various fungicides have been tried, and notwithstand=
ing the continuous wet weather which was at the same time fav=
orable to the mildew and unfavorable for spraying, the difficulty,
always experienced in a test experiment, of attempting to prevent
infection on one row or group of rows in the tace of constant
menance from unsprayed rows immediately adjacent, and the fact
that we had to deal with a fungus easily disseminated by every
breeze and developing with extraordinary rapidity, yeb the
results obtained were worthy of notice. ]

Four fungicides were used, viz. Bordeaux mixture in the pro-
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i’l‘ﬁve pounds each of lime and copper sulphate t? fifty
water ; ammoniacal copper carbonate, made by dlssolY-
aces of the carbonate in three pints of strong ammonia
~",g to fifty gallons; potassium sulphide, one ounce to
a half gallons; and flowers of sulphur applied dry. The
L 1 copper carbonate was not used at first, but only as a
e fdi_ﬂhe Bordeaux mixture in the later sprayings, when
sired to preserve the clean appearance of the pods.
I examine first the method of treatment and the results
‘_:Qn the farm of Messrs. Atwater Bros., as shown in the

"“._.fable.

Number of Number of

b Treatment. Applications. Marketable pods.
! 3 1
bﬂ — | ————— 296 (2 pecks)
Am. sol. Copper Carb. | ot 2
" 0 j | 25

| o |
T I
| Potass. sulphide. 2 | Ul
" 0 | j 13
| Potass. sulphide. | SO o
! " Sulphur. ‘ 1 5
| 0 ik | 11
{Am. sol. Copper Carb. 1 ‘ e
| Potass. sulphide. | 1 \‘

‘é . .

row contained forty-four poles. The first application was
1 June 23rd, the last on Sept. 7th. The mildew made its
ided appearance about Aug. 10th.

?ﬁxperiment was merely an adjunct to one with celery on
oining piece of ground. The beans received whatever
y of fungicide was left over after each treatment of the
80 that the treatment of the beans was neither as careful
‘thorough as in the more extensive experiment at Mr.
8. Nevertheless I consider the results as more reliable
€, Owing to the almost complete destruction of the crop by
¥, only one small gathering was made previous to the test-
g of Sept. 21st. That gathering therefore, reprfesented
_.;_»‘»Y the total crop of marketable beans, those which had
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elded 49%. These figures are to be compared with
of clean pods from the check rows amounting t0 55%.
res give but little idea of the relative condition of the
ed with Bordeaux mixture and the others whether
or not. The fruiting tips of the latter were almost with-
tion badly mildewed and bore from two to ten young
1 and shrivelled from the direct attacks of the fungus
the cutting off of their nutriment by reason of the dis-
ondition of their common stalk. These dead tips were
vident on the rows sprayed with Bordeaux.
he best evidence of the value of Bordeaux mixturein this
"p is the testimony of Mr. Smith himself to the effect
m a previous picking from the rows included in the

nt he estimated that the quantity of marketable beans
TOWS sprayed with Bordeaux mixture exceeded that
of the other rows by fully one-third.
ith further stated his intention of providing himselt
outfit and treating all of his beans next year.
ime and expense necessary to spray an acre of beans is of
nsiderable, nor do the experiments of the past season
ach light upon this aspect of the question for several
The frequent rains necessitated a greater number of ap-
han would be required in an ordinary season; inas-
s mildewed vines surrounded those which were subjected
ment, the Bordeaux mixture had to be applied in greater
h and more thoroughly than would have been the case had
nes been sprayed ; and lastly, the spraying outfit was
primitive, consisting merely of a small force-pump, a single
l nozzle and a pail. With a large pump fitted to a bar-
| two nozzles mounted on a Y connection and spreading
6 two feet, two men should be able to spray an acre of pole
D a day. - If a weaker form of Bordeaux mixture were
iy 3 lbs. of copper sulphate and 2 lbs. of lime to 50
f water, the cost of materials should not exceed $2.00 per
t each application. In ordinary seasons, three applications
Weaker mixture would be sufficient. On this basis the

m.atured e.earliest, had escaped the mildew and still hy

vines, being included among the “marketable pod n”g oon the

Smith .farm however, the mildew was not so desrt)r Wil the

gatherings had been made previous to the one ¢ i rer

Sept. 24th, and the latter therefére representedes‘;-igatherin |
tion of the pods at that date and did not give fOI'] o ¥ condi.
condition of the crop as a whole, F e vt sl sy

' d : - Xor some reason not

clear, perhaps because of lessened insect activit tl .
ceased spreading about Sept. 10th and from that g’ t P
24th the condition of the unsprayed vines con ta Wi Sept'
mated that of the sprayed vines. In this case ¢ S alnu'y d
could have been obtained only from observatiocnonc ool
gatherings made every t ; e e

. y two weeks throughout, the season

‘s1bly from one gathering made while the mildew was still .
ing; but this fact was overlooked until too late. SR
To return to the experiment on the Atwater farm, the val
Bordeau).c mixture in checking the mildew is appe;rent, z-a iy
figures given. Row 2 is the only one which yielded an co(m%dthe
able crop and the figures here would have shown aztillns1 .
favorable result but for the fact that two or three weeks pr viou
to the test gathering, through a misunderstandine a ugnf':lou:
beans was picked from this row, as stated above. P 3
GM('_'J)n R:(:iw 4 treatment was begun with sulphur, but it soon be-
ame evident that the treatment was inefficient ; it was also ver

difficult to apply the sulphur dry when the vines had attained thei{' :-
growth, and potassium sulphide was therefore substituted. The
.smgle application of sulphur on Row 6 was due to an err.or but
1t can hardly be considered as vitiating the general result. ’

/ The conclusion to be drawn Jrom this ea-;eriment is that even
W a season most favorable to the lima-bean mildew, thorough
treatment of the vines with Bordeaux mixture will , insm‘el @
crop.

For 'the reasons stated above, the figures derived from the single ‘
gathering on the Smith farm are unreliable, but at the same time |
they are worthy of notice. ’

The rows treated twice with Bordeaux mixture and twice with the
.ammoma solution of copper carbonate yielded 80% of pods show=
Ing no trace of mildew, the remaining 20% consisting of pods
more or.less diseased but still marketable; the rows Lrezted three
tlfmes with sulphur and once with potassium sulphide yielded 68%
of clean pods; and the rows treated four times with potassium

Idew

bl
grower, apart from the application of fungicides, to lessen
ptibility of lima beans to mildew. The selection of well-
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drained land and a light soil is important, but above all, ¢

be taken, by reducing the number of vines in a hill and’ I?re Tt

ing the poles'erect, to insure conditions as little favorable as G Pl‘?«'lt-

to fangous disease. With these precautions it should be neizsszla.ble
ry

to esort to the use Of a fun(’ ic. I l ; 'lll a e
T lde on i y
] b 7 XC ptlona,” dam})

(SEE pAGES 129 AND 130.)

Fig. 1.—Blossom of Bean; a
¢ ; a, standard. b, keel, enclosi isti
frainkchlis ing the stamens and pistil
Fig. 2.—The same. Win
2 g-petals depressed as by the wei i
b the style to protrude, d. i i b'ee’ i
ig. 3.—The same enlarged. Petals and stamens removed, and keel cut open
L show the style coiled inside. e, ovary or young pod o
b 3
ig. 4. Your.ng pod, after the fall of the blossom, and with the shrivelled st
still attached. The mildew is seen at f. v

(Figures 1 and 2 after Gray.)

.
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" ON THE PREVENTION OF LEAF-BLIGHT AND
. [ EAF-SPOT OF CELERY. (Cercospora Apii,
Fres., and Septoria Petroselini, Dmz. var.
Apii, Br. & Cav.)

By Wwm. C. Sturais.

hese two diseases, generally occurring together or in succes-
on on the leaves of celery, are undoubtedly the most serious
uble with which celery growers have to contend. The Cercos-
usually appears early in the season, attacking first the
ver leaves, upon which it produces irregular brownish blotches.
presence of the fungus on these diseased areas is often appar-
to the naked eye as an ashy bloom on the surface of the dead
se. The Septoria appears later, and although its effects upon
leaf are very similar to those produced by the Cercospord, it
easily be distinguished in its advanced stages by the appear-
of the fruiting bodies—minute black dots scattered over the
ted portion of the leaf. Both of these fungi cause the leaves
blight and turn yellow, and the Septoria especially continues
 spread after the plants have been banked or boarded up, or
tored.

In the Annual Report of this Station for 1892, attention was
alled, in this connection, to the highly beneficial effect of sulphur
plied in a dry condition to the plants; but recent investiga-
yns, particularly those published in Bulletin 44 of the R. L
pricultural Experiment Station, indicate that the trouble may
ue primarily, not to the fungus itself, but to causes which
nder the celery plant peculiarly susceptible to fungous attack.
mong these causes, the prineipal one is the substitution of level
culture for trench culture. The latter consists in planting the
lery in trenches which are then gradually filled in with earth as
e plants grow ; in level culture, to use the expressive language
he bulletin above referred to, “the plants are lined up on the
irface and made to toe the mark like other vegetables.” The
Toots of celery naturally feed near the surface and therefore, unless
Protected in some way, they are subjected, by the method of
Jevel culture, to all the temperature changes of the surface soil.
his protection is afforded by the method of trench culture in
which the roots are well covered and maintained at a uniformly

)
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cool temperature. In level culture this is not the case
certainly noteworthy that the increase of o
become apparent only since the abandonment,
for the cheaper, less laborious and
tem of level culture. ;
To combine the advantages of both s
sary is to grow the plants on the level and to protect the roo
rapid changes of temperature and moisture by means of g
In the experiments at the Rhode Island Station this
tested in various ways. The application about the bage of the
plants of a mulch consisting of fresh sea-weed, lawn clj
coarse stable manure, meadow hay, or even of “leay
blighted plants—which must have been t
the disease,” resulted in every case in preventing or checking the
blight. A number of other facts are adduced in the bulletin
above referred to, to show that while “it is understood that, the
lack of proper protection of the roots of celery plants is not the sole
cause of all celery diseases, nevertheless this seems to be the prin-
cipal fault of the ‘level culture’ method as it is now practiced in
its highest form.” I have quoted thuslargely from the conclusion
arrived at in Rhode Island, because it seems to me to be a very
clear and reasonable explanation of the facts observed and to
offer an effective means of preventing a trouble which seriously

18 the celery growers of this
it is of interest to note what

> and g s

mulch,

es from other
eeming

and with increasing severity threater
State. At the same time however,
may be done in this direction by means of fungicides. I have
already noted the favorable results following the use of sulphur,
and during the past year I have conducte
with this and other fungicides.

Permission was

d similar experiments

obtained from Messrs, Atwater Bros., of New
Haven, to use a portion of their celery for this purpose, and early
in August eight rows of newly-transplanted late celery were
selected for the experiment. Each row measured 200 feet in length
and contained about 420 plants. The land was rather low and
the drainage facilities were insufficient to carry off the abundant
rain-fall, so that a portion of the plants suffered from flooding,
but enough remained healthy to form a fair basis for conclusions.
Each row was divided into two equal portions, one of which re-
ceived treatment with a fangicide, while the other served as a
check. It was intended to try the value of mulching on the check
portion of the rows, but lack of proper material and pressure of

elery blighy heg
of trench cultypg
in' many ways preferab]q sy

ystems all that ig necegll

tS frOm
theory Wae
Ppings,

with spores of
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s this in-
i from carrying out
3 % ted the proprietors
work preven

i ordeaux mixture, two potas-
3 '1.‘wo half;;::;sml::::ivaegolﬁtion of copper carbonate and
sulPh}de, ::2 were dusted with sulphur. N
maining ¢ were made on Aug. 7th, Aug. 14th, Sept. i
'he applwatwnr; bulated statements of the results are imprac
d Sept. 21st. 12 arance of the rows was carefully noted at md-
able, but the appe e boosthe notjeenbls throughout the ﬁeld
13' e Cerc.o,s‘p a period of hot, clear weather precede-d an ’
Aug. B4ih, durl:iion of cloudy or rainy days. .At, the time c;‘
Jed by yaiz‘;the effects of the various fungicides was ev
e last spra j

nual Report of this Statio? é'?llr
show that, in one instance a:t, t}ezmtst, E;lle)alzs:ezioiu EOW_
rop intact. .

el presewedd'tit;lr?s z:'l:){;;l I;ain-fall, while the exc?sm:z
’ preseﬂted COI'I lent season was not only highly conducn::iable
R ?h'e p‘bezt also rendered the plants more s.;usce-pwﬂ]

E a‘ftlv‘t)}’l’ ir vigor at a critical period of their géornel.1
. bl?shed by the New Jersey and the obon_

e l‘es‘ﬂts_’ ¥ indicate that the ammoniacal copper car o
'enme.“t S'tat‘ons effective than sulphur in checking ce Ciay1
Ohm?)n lse:}])(;:?mems of this year therefore, are of spe
ht ur

'\ yoference to p. 44 of the An

under existing circumstances, that blight

the past season upoz‘.:()iott); ﬁt::;
re
rayed and unsprayed pl.an‘ts, bu’t ‘Iﬂ;w;azoggzrpcogpounds "
. Sligpertl;)lzuge?g\is;ing of September hoz:lv:;ré
e oo 1'e};1t The four half-rows sprayed W‘lf .
B e appa;ned .to have experienced .but. httlfe, i be;;,-
i g S?e ed with potassium sulphlde.were in s,usted
. "*W(" 2plam?,satisfactory, condition; whllle tbo:iu o
i r(')ned practically free from blight :ment i
. 1‘enmllate in September. The final trzad | i
) al:e Ezagl;% ;{)st jus£ before the %larlths w:lt:ng):; a(:n 4 g)d e
i : n e 1
Ab(?t: i mgs{fm;zrneceogc(:\?f; bz observed betweelzo;lllgoc:l:;:
e e ated with either of the copper o
'allams g tlEordeaux mixture it could be sle b=,
:;:Ign R Ofrotv}:'?ng and fruiting luxuriantly apon i€
fungus was g

t is not surprising, :
uld have appeared during
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completely coated with the fungici
with sulphur showed any benef?twlai;ingon;for;he i treat'
he're the lower leaves, which it had been difi b
blighted considerably since the plants had b i reach, haq Pc
BOREL Gtioli the. plants wore o o meompar;;n Ek))oal-ded up, but WS, and the delicate roots should be protected at all
th;Z thoo se nf)t sprayed. { Y better conditio',, fluctuations of temperature. These two conditions
pendzntvg;li;]]ilﬁgﬂeﬁ‘ in the matter was confirmed by thal - be_the old method' of ?I‘e_rflch (.:ulture, under which blight
e L e € inde. , if ever, destructive ; if this method must be super-
tl?o.ughout: I S s 0t observatigy Jevel culture, care must be taken to protect the roots by
glClde.WOI‘th o N l:)f r ;vas thfe only fyp. a muleh and to make the blanching process gradual by
SR A s Al s hOldi:e ?ry-bhght, The earth against the plants as they increase in size rather
sulphur, B o o g its OWn with the e use of boards after they have attained their growth.
t.o its extreme solubility which rendered it }l"’ l?lwmg - dOubé
from the leaves by the slightest shower. The la] e vasiy
the leaves with remarkable tenacity ar;d is n?u Phur ol “
easily applied. creover cheapigy
hAs far, 'then, as remedial treatment in the field is concerned, ¢ |
Ethuerrai)upglsi(: as a dry powder seems to be superior to any o,f i][lll.i
o che(}kinces ;sually employed as fungicides. How it woulg
s ben%e’iefm&;flre'zad of the blight in the storage house
apfmach el Weat,h:i the celery was marketed before the
thet}ac(:;)stll?i %ngzzxjeffbcelsgy mliSh be urged again to consider
" be the value of fungicides, the modern
i‘mﬁéhzi oofsii:elfcurure of celery is in itself conducive to blight.
A mo[i)stme :I)l the roots to. every fluctuation of temperature
iR blanc;:&t oi) necessity weaken the plants, while the
b vl ltr}g y means of boards, thus suddenly cutting
W r i tha ion of air and access of sunshine, condensing
e e plants fmd allowing the free.a dissemination of ~
4 p , 18 in the highest degree conducive to disease and
ecay.
i s
plants which retain Lheir: ngrinaj torl;:rfazoi'al-)le ;Ond}lluons thzlf] QR ich i uoder i e 1
fﬂelel-y the consumer demands a proguct as p :;f.ectln ’t?lai:}?ﬁ as er development, but. it has exhibited no wendeqss AR IE e
is possible. By careful selection this demfnd hasyin a measure R It retains the appearance of a thin felt of .dark ki
been met by the production of yellow varieties. But these are i threads radiating from a center. Speelien gy
noticeably more susceptibl . g ; : been kept for some time may exhibit & tendency on the
i ptible to blight than the more vigorous i i
green varieties, and their susceptibility is further increased bY t'he s i pobs .to
the process of blanching. The result iz a plant of a highly arti- l:to small irregular heaps, but sach hea(yl)sd cox;‘lsmt
9 of modified vegetative cells and 1 have succeeded in find-

stitution and requiring extreme care to preserve its
order to secure this result the blanching process

Meng, ,
carried on gradually from below upwards, as the

g CAUSE AND PREVENTION OF A FUNGOUS
DISEASE OF THE APPLE.

By Wu. C. STURGIS.

the autumn of 1896 there were sent to this Station
s samples of R. L Greenings and Newtown Pippins
a blotched appearance. The blotches are circular in
pale at first but later becoming sooty black and exhibit
lens a radiating structure. Individual blotches measure
arter to balf an inch in diameter, but in many cases they
, covering the surface of the apple with a sooty coating.
gous growth seems 10 attack the fruit late in the season
strictly confined to the surface, from which it can easily
sbed : it does not therefore, produce any deep-seated injury

o
S it seem to check the growth of the fruit, but it is most

y and in bad cases may, for this reason, render the fruit
lly unmarketable. To diagnose this sooty growth as
| is a simple matter of observation, but to determine the
tic position of the fungus is difficult since, so far as my
tion goes, it is absolutely sterile. I have for a year kept
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ing no repro.ductive bodies of any description. This acre i
the obS.ervat:,lon of other investigators who seem to hav% hesdWlth
fungus in m}nd. In 1831, L. D. deSchweinitz published u ; .thls
name Dothidea pomigena the following description of : fel e
which h.e found upon apples in Pennsfl-vania. “Spots (:bi‘l"lgus
(Z;;.?e, (12 text,ure.?), (composed of) a radiating network ojc‘li, .
delicate black fibrils, for the most part sterile.  Cells in the e
ag.grega.ted,.' expanded, comparatively large. Spots lzard/cemre’
+ inch .(m diameter).  Commion on ripe apples known 3{ Vo
ton sz'opins,’ Pennsylvania.” - As far as outward a y _]Vew-
goes this would seem to be the same as the fangus helgp'ealance
tl-on, but Prof. Jones of the Vermont Station mentions am“qﬂﬂ&
dl.SE&SG’.’ of Baldwin apples which from his description d':prt
w1de]y. In appearance from the sooty disease and is yet asc ; berS
by Ellis to Dothidea pomigena, so that it is im possible to sa i "
what the fungus described by deSchweinitz was. Ellis i
have seen tl}e latter’s original specimen, and presur;labl‘y he r:ouSt
i)ha;s(i txlmth 1t-; t.he fungus. noted by Jones. If they are identic:i-
en - the original description is far from accurate. My own
opinion is ‘that the sooty disease above described i's ;er l;‘lm
1(?en1';10a1 with the fungus observed by deSchweinitz on I\llewt?) :
pippins, and named by him Dothidea pomigena, and that J W’:
fungus is something different, ; i
maIt{t(;:vO;his s?gty (ll)ilsease is propagated from year to year is a
considerable uncertainty. i
fungi which cause a diseased cond};tionM:Fyﬂ;)vi;:;Z molraentfnmUte
duce nqrmally thiee distinet forms of reproduetivegb(f)dies-S é)“;
spores born exposed to the air upon more or less s )ec{ 1'15({
br.anches of' the vegetative threads and called conidia - I(sec ’ llzle
minute bodies born upon stalks enclosed in a receptacle) and Ocl;gle{{
pycnospores ; and finally, large and more highly developed spores
VE.Ihl'ch are born in specialized sacs (ascs) enBlosed in ali'ece ptacle
similar to that containing the pyconospores ; these are knogvn as
ascospores. But comparatively few of these fungi produce all
three forms of spores; in their long course of develo rﬁent one or
more of the forms has become suppressed. Thus t;lll)e fu (rn of
celery-blight produces only one form of spore, the fu:n:;z of
apple-scab, long supposed to produce only conidiz; is now lguown
to produce ascospores as well, and so on. But i,n certain fungi
whose organs ‘?f reproduction consist only of conidia, the latter
are of such a simple type as to be hardly distinguish,able from
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all portions of the yegetative threads; such is the fungus which
ses potato-scab. From this it is only a step to a condition
in certain portions of the purely vegetative threads become
htly differentiated and serve the purpose of propagation. It
ns probable that such is the case with the sooty fungus above
ibed. The modified vegetative cells composing the irregular
mentioned as occupying the centre of the blotches, are
detached from the surface of the apple in the form of dark-
1 oval bodies, sometimes unicellular, but more often composed
o or more united cells. Natural causes are sufficient to
about the dissemination of these bodies, as is seen by the
that apples completely infested by the fungus, after exposure
 the weather for nine months, show only the faintest trace of
e original fungous spots, the bulk of the fungus having been
athered off. It is hoped that further investigation may throw
light upon the method by which this fungus is propagated
either prove or disprove conclusively the theory that it is by
of modified vegetative cells which become detached from
arface of the fruit and are carried thence by natural agencies
e young fruit of the succeeding season.
Meantime it is fairly self-evident that wind-falls and infested
remaining on the trees at harvest-time should be gathered
either buried or burned.
superficial habit of this fungus is an indication that it can
eadily controlled by the use of fungicides. To test this mat-
block of R. L Greening trees in the orchard of Mr. N. 8.
of Cheshire, was selected for an experiment with Bordeaux
re. Three of the trees were left without treatment to
e as checks; the remainder were treated on April 27th with
lution consisting of one pound of copper sulphate to twenty-
gallons of water, in order to destroy any fungous germs then
ent on them. This was followed by treatment with Bordeaux
lixture made according to the formula 6—4-50 and applied on
¥ 10th, 17th, and 28th, and June 14th. For the first three
lications half a pound of. Paris green was added to every fifty
llons of the Bordeaux mixture in order to prevent damage from
he canker worm, which was unusually abundant and destructive.
N passing, it may be noted that this treatment with Paris green
thoroughly efficacious, the sprayed trees remaining practi-
ly free from worms while the foliage of the check trees was
riously damaged and that of neighboring orchards was com-
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pletely destroyed. Unfortunately the pressure of other
made i‘t necessary to spray these trees when we could, rathe, t,'
when it was most advisable. Thus one of the applicationg 'h’
to be made while some of the trees were still in almost ful] .
and this undoubtedly diminished the crop, though othey caoo
combined to bring about this result, It would alse havg :c:
advisable to give at least one application after July 1s¢ sine
according to my observation, the sooty fungus deVel(;ps ‘;
spreads most rapidly late in the season; but this wag impr:
ticable. Nevertheless the results of the experiment are of interes'
The general vigor of the sprayed trees was far superior tq tha'
of the checks; as already noted, the spraying served to redu
to a minimum the injury from the canker worm ; and the qualit
of the fruit was greatly improved. In order to see whether the
fungus would increase upon stored fruit already showing the
characteristic blotches, and also whether it would develop upo
fruit free from it at the time of picking, I tried to select fo
storage half a bushel each of blotched and clean fruit from g
- sprayed and an unsprayed tree. It is an evidence of the bene-
ficial result of spraying that from the check tree selected it was
impossible to pick out the desired quantity of clean fruit, while
from a sprayed tree, which produced a much larger crop than any
of the check-trees, the reverse was true and most of the apples
selected as being blotched showed only very slight traces of the:
fungus. The apples so selected were packed in baskets on Oct.
4th and stored in a fairly cool, dry cellar. They were examined
on Nov. 5th and again on Nov. 30ths On neither occasion Was
there any sign that the fungus had increased upon the blotched " i a ¢
fruit or had spread to the clean fruit, but the contrast in keeping S of a diseased condition. The plants formed part o ar;
quality between the sprayed and the unsprayed apples was very . it with fertilizers and were SN partly(; TS mlxtu:e :s
remarkable, as may be seen from the following table. : nd moss-peat, and partly in 1-1c.h B T
: 8d elsewhere in this report. The disease appeared first as
fing of the lower leaves which later became dry and dead,

7s that of the apples from the unsprayed tree (A), 66
decayed within two months of harvest, while of the
om the sprayed tree (B), only 25 per cent. decayed
, game period, or an average of 43 per cent. from the
d trees. : . Lo
s no question but that Bordeaux mixture applied 'at in-
about two weeks from the middle of June until th.e
August will effectually prevent the occurrence.of this
ous, Although in this neighborhood the fungus in ques-
principally on R. I. Greenings, it has b§e11 found,
\above', on Newtown Pippins in Pennsylvania. Profs.
Selby note its occurrence in Ohio on Peck’s Pleasant
; Beauty as well as on certain varieties of pears, notably
| Angouléme. Prof. Lamson of New Hampshire finds
n on Greenings, Northern Spies, Baldwins and “ many
ies,” and on pears of the Beurré d’ Anjou and Law-
cties. :

favorable conditions the sooty fungus will probably
st varieties of apples and pears, but all observers agree
that it may be controlled by the use of Bordeaux

[INARY INVESTIGATIONS ON A DISEASE OF
' CARNATIONS.

By W C. Sturacrs.

é.nu.ary it was noticed that carnations of the varifat,y
Scott, grown in the Station greenhouse, were showing

A represents blotched apples from an unsprayed tree.*

B # clean & “ a sprayed tree. ; Btk

: ame involve

Qifi 4 4,4 . blotched SR, 5 - soraved tre e disease progressed the whole plant bec 4 Lo
A4 B c nally death ensued. There was no sudden wilting o i g

. ! : : : &
Nov. 5th  { Sound apples 45 62 38 310 connection with the trouble, but those aﬁ'ec’?ed rese(rln -
Nov. bt 1 Decayed apples 28 1 16 Tom which the water or food-supply was being gradually

Sound apples 25 52 21 g
Nov. 30th g Decayed apples 20 10 17 wo,

‘e instances, where only a portion of a .plant a}?peared
the removal of that portion resulted in checking the
of the trouble, but, as a rule, the appearance of the first
0ms indicated the death of the plant sooner or later.

13

* A sufficient quantity of clean fruit could not be selected from these trees. ;
t The baskets being all of the same size and completely filled, the numberz .
apples in each basket is an indication of the comparative size of the apples. ’
has the largest number and therefore the smallest apples.
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Inquiry among neighboring carnation growers showeq thas
this trouble, commonly known as “die-back ” or « stem-rot »
frequently the cause of great loss and that certain varietie,s ol
ably the one above mentioned, appeared to be peculiarly Su’sc S
tible to it, but no one was prepared to hazard a conjecture ase
its cause. ‘g

Examination failed to disclose the presence of an
the dead or dying leaves, red spiders and aphides
abundant at times upon both the diseased and the
and the roots of the diseased plants appeared to be fairly sound
In all cases however, the stalk of the dying plants presenteq ,,:
peculiar appearance just below the surface of the ground. The:
outer layers at this point were discolored and dis;

y concluded either that the fungus had no causal con-
the disease or that infection must take place beneath
of the soil. In order to get more light on this matter
1o course was pursued.
. each of compost and the ashes and peat mixture were
one of them was thoroughly sterilized, the other not.
'iiéd and non-sterilized soils were again divided into
we of which was thoroughly infected with the Fusarium
‘up a pure culture of the fungus with sterilized water
it with the soil, while the other was left without

s a

Y funglls uP0n
Were equally
SOund plants,_

means a great variety of conditions was secured.

ntegrated apq tions are represented in the following table.

the cambium cells were partially destroyed, while permeatine A TN %Pot 18. 8.
the wood and collecting in masses in the larger vessels and duct: ilized i L
was a fungous mycelium consisting of very delicate colorlegg . e 4'\1 by {Pot 7.8
threads. lts habit of growth at once called to mind the disease Compost. I Lt I Pa R
of .watermelons, known as “wilt” and ascribed by Prof. E, F, zn%";?s{ part ) Infected gPot 9. 8.
Smith to a fungus of the genus Fusarium. By inoculating cal- I i [ Pot 10. F.
ture tubes with bits of the fungus-infested tissue from diseased L Sterlhzed} : q §Pot LS.
stems, it was a comparatively simple matter to secure pure cul- LoEehee {POt 2. F.
tures of the mycelium. Tnfected ;Pot 15. 8.

Meanwhile, careful search was made for the spores of the fun- . ol Polieh:
gus in order that its systematic position might be determined. ol infeoted § O 3. 8.
Finally, at the base of a plant which had died of the trouble Ash Soil. St e %POt b
but had been allowed to remain in the bench, there was observed. AB];:: g7 g«;ﬁs,) ) q §Pot11.8.
a delicate web with a pinkish coloration. This proved to be a g S % I( Infecte {Pot 12 F.
mycelium identical in appearance with that occurring within the g ot Sleiet toq §Pot 8. 8.
tissues, but covered with colorless spores, rather long, curved, Bl {P"t 5%

pointed at both ends and divided by cross-partitions into a num=
ber of cells. Such spores characterize the genus Flusariun. A
comparison of these spores with those shortly produced in abund-
ance on the mycelium growing in the culture tubes, showed thab
the two were identical. A little later the same fungus was
found growing and fruiting luxuriantly upon the woody tissues
exposed by the removal, from an otherwise sound plant, of a badly
diseased branch. A quantity of culture-tubes were inoculated
with spores from all of these sources and kept for future use.
Attempts were first made to reproduce the diseased condlf»lon
by injecting the Fusarium spores into incisions made in various
portions of healthy plants. This method failed in every case, 3l

e above table it will be seen that sixteen plants were
the origin of each plant being indicated by the letter

ifies that the plant so marked was a cutting taken from a
Own at the Station and apparently free from disease; F,
' Cutting was supplied by a neighboring grower.

nts raised by this grower had previously suffered severely
e disease and by the time the cuttings reached us they
eady rooted in earth and there was no means of discover-
€ condition of the plants from which they had been tak;n.
Was therefore, a possibility that the fungus was already
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er-watering ; No. 8 (grown in compost sterilized but
) showed a similar condition of the roots, but at the
 the Fusarium was found fruiting abuudantly on the
e plant. In this case it is probable that the fungus was
.ues of the original cutting, since every care had been
revent infection from the outside.
three diseased plants in the ash-soil, No. 15, which was
to artificial infection through the soil, showed the pres-
e Fusarium at the base of the lower leaves but not to
ious extent ; No. 16, subjected to the same conditions
showed no fungus, but the roots were infested with
s and so far decayed that it was impossible to say with
whether or not the Fusarium was present. No. 6
_in ash-soil sterilized but mnot infected) showed the
» fruiting abundantly on the base of the plant. Here
difficult to attribute the outbreak of the fungus to any
se than its presence in the tissues of the original cutting,
interesting to note that in both cases (Nos. 8 and 6)
ecided outbreak of the Fusarium, followed by the death
t, took place in sterilized soil not subjected to artifi-
on, the cuttings came from a locality infested with the
were rooted in compost from the same locality. Most
her cases where the fungus was found on or in the plants,
in which the soil had been purposely infected with
om pure cultures of the Fusarium.
ing, a few words may be added regarding the nature of
s itself. In 1892, Atkinson* described a disease of
okra plants which he attributed to Fusarium vasin-
itk., assisted possibly by a previous attack of the damp-
ngus or of bacteria. He describes this fungus as €1in
es completely filling the vascular channels of the plant.”
0es not seem to be any sudden wilting of the plant in
n with this trouble, but a gradual change in the color
leaf suggestive of premature ripening, followed by death.
al habit and in the character of the spores this fungus
be almost identical with that occurring in carnations.
Masseet described, under the name “ sleepy disease,” a
f tomatoes which he attributes to Fusarium Lycopersici,
n this case the first symptom of the trouble is a sudden
of the leaves; this is followed by their discoloration,
gric'l. Exper’t. Sta. Bull. 41, pp. 19-29.

Chron,, Ser. 3, xvii, No. 441, pp. 707 & 708,
2. (1895.)

in the tissues of the cuttings when they were received
uncertainty prevailed in the case of our own cuttinos ;‘
were made before the experiment was planned and sguf’ﬁ m
was not taken to ascertain that the plants from whict clent gq 3
taken were free from disease; but, as above noted] t}hey v
were apparently sound and the cuttings had been 1-00; :]]? planw
sand. This uncertainty regarding the condition of Lle o o
rendered the results untrustworthy ; nevertheless the e cuftingﬁ
was not wholly without value. Sxperimey
Before the cuttings were potted the roots wer
washed in distilled water and the pots were thoroughly ri ;
a saturated solution of copper sulphate. The cuttin Syv:’msed N
potted according to the table on p. 177, and the potgsg 1 i th?m
a bed of coal ashes and moss peat in the greenhouse P;lﬂged m;
_Po avoid contamination during the growing period. then (Irder:
in the ash soil were watered with soluble plant-foc;d -
according to Wagner’s formula, and th i oo
Wag r ose in the compost with
pure water distilled or filtered.
The soil in which the pots
this led to over-wateringpof t}v:;e;itfl::%zztwszs T
. 8, me of the plants
undoubtedly died of too much moisture at the roots. Some gen-
eral points of interest were noted during the course of the experi-
ment, I*jirst, the plants grown in the coal ashes and moss peat.
K}er:;;iegfsilgr frir;(;reo?e:,ll;hly.than those grown in the compost.
: ! e eight plants remained sound and
vigorous up to the close of the experiment ; in the latter, onl ]
three. , g
S.econdly, comparing the home-grown plants with those of the
series F, five plants of the former (three in the compost and two
in the ash soil) remained vigorous; of the latter, only two in the
ash soil, :
.Thirdly., as to the condition of the dead plants as shown by
microscopic examination : of the four in the compost which were
dead by Aug. 1st, No. 13 showed Fusarium spores near the sur=
face of the soil and some mycelium in the outer tissues; No. 14
showed an abundance of mycelium permeating the stem, clogging
the vessels and producing quantities of spores at the surface of
the soil; (both of these plants were grown in sterilized compost
infected with the fungus); No. 2 (grown in compost neither
s'terilized nor infected) showed no trace of the fungus, but the
tissues of the roots were decayed and infested with nematodess

Simijlgy
Ce€ they

e carefully"

of. also Exp. Sta. Rec:
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and, on splitting open the stem, the woody tissue is found to be

yellowish-brown in color, while the mycelium of the Busariv,
is observed occupying the vessels of the stem and passing upward
to the leaves. This fungus produces two forms of spores, one of
which seems to agree fairly well with the carnation-fungus i,
question, though I have not seen Massee’s original description,

Finally, Smith* has studied exhaustively a “ wilt” of water-
melon and other plants which he attributes to an apparently
undescribed fungus named by him Fusarium niveum. The
trouble is characterized by the sudden wilting of the plants affected
and by the constant presence of the fungus “in the water-ducts
of the stem, filling them more orless completely and interfering
with the movement of water from roots to foliage.” Three forms
of spores are described as characterizing this fungus, one of which
is at least very similar to the spores produced by the carnation-
fungus ; the same fungus is noted as causing a “wilt ” of sweet-
potatoes, cabbage and cow-pea; its probable identity with the
fungus of Atkinson’s cotton and okra wilt is noted, and finally it
is stated as probable that the ascosporic form of the fungus has
been discovered in Nectriella tracheiphila, a species hitherto unde-
scribed. A full account of this matter is promised as a publica-
tion of the U. S. Department of Agriculture, but so far as I am
aware, it has not yet appeared. '

Returning to the carnation-fungus, there seems a strong proba-
bility that it may prove identical with that described by Smith
and Atkinson. As yet however, only one form of spore has been
seen, a spindle-shaped or fusiform spore, pointed at both ends,
hyaline, slightly curved, 3-5-septate and measuring 25-38u.X 3.5—
4p.  These spores are borne singly or in small clusters on the tips

. or sides of short branches of the mycellium and, when seen in the
mass, present a pale salmon-pink color. One peculiarity was
noticed in connection with their germination. When perfectly
fresh and abundantly supplied with food and moisture, they may
produce germ-tubes from any or all of the cells; but in old .cul-
tures or when the conditions are unfavorable to germination, the
contents of the spore coalesce in the form of one or two spheri-
cal, thick-walled bodies, slightly larger than the original diameter
of the spore and having every appearance of resting-spores. At
first sight the original spore seems to have completely disappeared,

*Proc. Am. Asso. Adv. Sc., XLIII, pp. 289 & 290 (1894); also XLIV, p. 190.
(1895.)
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put closer examination shows the empty and al.most, tr:?nspal‘lc‘aﬁt
«nore-wall still intact and attached to the Spher}c?l bodies. - e
Jatter, when again placed under' favorable‘ COndlthnS,. germinate
L nd give rise to a mycelium bearing the ord.mary Fusarium spores.
he production of these thick-walled resistant spores may be a

enct of considerable importance in the economy of this fungus.

Summary and Conclusions.

The disease of carnations commonly know'n as ¢ (?ig-back i ar%d
wgtem-rot,” seems to be due to a fungus.whlch gains access, in
:omé way not fully determined, to the ?1ssues at or just b;elohw
vhe surface of the soil, and accumulates in the water-ducts of the
stem, thus preventing the free transfer of w.a.ter upwards.

There is a strong probability that the disease may be propa-
gated by means of the vegetative threads of'the fungus sxis;mg
in cuttings taken from diseased plants. Cuttings should therefore
' only from sound plants. ' :
-.e'II‘IIIJZdeoreys of the fnngpus are apparently a!ole to. retain th.:}l:
vitality for several months and to live over winter in the? ealb ;
The fact that the disease can be transferred to sound cutt.mgs‘ y
anting the same in soil containing veg(?table matter and impreg-
nated with the spores of the fungus, indicates that thfa spores can
thrive in such soil and thence gain access to the tissues f)f the
plant, Consequently when the disease has been present in the
‘oreenhouse the old soil should be completely removed, the hox?ste1
‘ horoughly fumigated with sulphur and the benches refilled vs;:t,
fresh soil. Abundant moisture and an excess of vegetable m? ;ir
the soil afford conditions favorable to the. development of the
‘ These should therefore be avoided, as far as pos-

sterilizing the soil by means of steam or
the attacks of the fungus.
e only possible cause of

~ Where practicable, i :
" hot air would be effective in preventing
" In this case diseased cuttings would be th
" contamination. .
. (ertain varieties are much more susc.eptlble th .
" should therefore be taken in the selection olf varieties.
g tible.

" Scott seems to be one of the most susceptib’ ' :
" Inasmuch as the production of the l’i’usarzum-spmesi an(: :ZI:;_
the rapid dissemination of the disease, takes placz'onazeaa -
siderable interval after the first symptoms of the lslfowm pgh%;
the immediate removal and destruction of plants 8 g

. symptoms is to be strongly recommended.

an others. Care
William
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stion of a fungous disease being thus partially pro-
e s are given to such publications as careful

ref?ren:;eme to lz):e the best as regards the description
wlfwncef the cause or effect of the disease in questioP,
e atment which has been tested. This will
Jine gt tlre has access to agricultural libraries or to files

onzb:ivc;%ons, to answer for himself many questions
P

sent he must refer to those who are better informed
pre

LITERATURE OF FUNGOUS DISEASES, *
By W. C. Srurars,

A PROVISIONAL BIBLIOGRAPHY OF THE MORE IMPORTANT WORKS PUR

AND THE
AGRICULTURAL EXPERIMENT STATIONS OF THE UNITED

STATES FROM 1887 1O 1897 INCLUSIVE, ON FUN-
GOUS AND BACTERIAL DISEASES OF
ECONOMIC PLANTS.

LISHED BY THE U. S. DEPARTMENT OF AGRICULTURE

'd' tion I have departed somewhat from the plan of
' n‘ecbl' ation. A proper understanding of many f}m-
L 5 tls be (;btained only by consulting certain f(.)relg'n
¥ 1Sd others which were not originally included in this
P I have therefore included a number of such
s in the present work. Whether or not this departure

The substance of the following pages was originally publisheq -
in 1893 as Bulletin 118 of this Station. The edition was exhausted

: i ich experience alone can answer,
before the demand for it had ceased and it was therefore repub- e e 2 qugstf?nazz it of gmctical value by confining
lished in our Seventeenth Annual Report. Since that time the endeavg::t to diseases common to this and other
subject of fungous - diseases of plants has received increasing e dl ,to investigations of primary value alone;
attention on the pait of mycologists and much of the earlier oo Y,f recognized importance abroad which may
work has been superseded by the results of more accurate observa- filsenses o ‘te% to this country; and fourthly, to
tions. This has detracted from whatever value the above-men- vme pe tra[.]SE;n to be found in agricultural or scientific
tioned Bulletin may have had, and again there is a need for a B molsttilrlli Lies(:z references I have followed the same
concise bibliography, limited in its scopeand bringing the subject In g ° “C’ arsued. viz. the examination of every
up to date. The following work has been compiled from the at orlglllna a};dp i se,lection of those which seemed to
carlier work and from my own notes made during the past four gs:rsolnnaoZder Gty e caia uniformit)’d of the
s ' he perplexity of those desiring
) General scope and plan of this Paper.—The determination of tha“d IX:nZ:ic?:jld St(;)uf_ceslmgy’ I have relegated all
a fungus which is the cause of a specific disease of any economic e ;};’“: references to a position at the end of the work
plant is of course a matter for the specialist alone, but there seems an (i: € B ihom in the hodwea the work only by.
to be no reason why any intelligent man should not be able to i erorre
recognize, within certain limits, the cause of a diseased condim?n :
of a certain plant, provided only that he be furnished with a list
of all diseases to which that particular plant is liable, each d?sease
being characterized by a common name more or less expressive Of
the cffect which the agent of disease produces, or of some evident

peculiarity of that agent whetber vegetable or animal, It is solely
with the fungous and bacterial parasites of economic plants that
this bibliography has to do, and it has been thought advxsa.ble to
give to the common names of the diseases recorded, a pl‘Om}“"“Ice
which might serve to render the latter more readily recognlzab o4

“from these references to general scientific P“blgiat‘l()’nsssﬁ
of this Bulletin has already been cov?red: nomth); E}; 15
cations of the Department of Ag“cu'lt‘me,gi.oests o}:') 4
ion Record published monthly and g‘f’mg' il
fions of the Department and of the Sfatl?ns, M i
' the literature of the Experiment btﬁatlon:% .
ons; and Bulletin 15 of the Office of Ei.i?ffﬂmof : Poiyias
book of Experiment Station WOl‘k.00n51bt1ng. b
of the Publications of the Experiment Stations.

information have
0 at once that these three sources of infor
* Including diseases caused primarily by Bacteria. .
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group them as far as possible in conformity with the natural
scientific arrangement, and in doing so, have ventured to change
only a few which seem to have been originally bestowed with the
least imaginable forethought. Such changes have been made
chiefly in those diseases of the leaves &vhich have been indiscrimi-
nately called “Leaf-Blight” or ¢“Leaf-Spot.” The former of
these terms I have, with few exceptions, confined to conidial fun-
gous forms belonging to the group of Hyphomycetes and produc-
ing upon the leaves attacked indeterminate or effused areas which
sometimes involve the whole leaf in a condition most aptly
described by the term “ Blight.” The perithecial forms whether
acigerous, pyecinidial, or spermogonial, I have grouped together
under the general term “ Leaf-Spot,” since the diseased area pro-
duced by such forms in the leaf-tissue are often circumseribed in
outline, giving the leaf a spotted appearance, and not infrequently
become separated from the leaf altogether, producing the appear-
ance described as “shot-hole.” That on this basis the same
disease must at one time be called * Leaf-Blight ” and later ¢ Leaf-
Spot,” is very true, but it seems to be one of the lesser evils
attending the use of common names. The term “Scab,” I have
limited to hyphomyecetous fungi which produce upon either the
leaves or fruit attacked determinate spots occupied by a dense
growth of the fungus and more or less indurated, although here
again I bave thought it best to denominate as “Scab ” certain
fungi which may not produce any definite scabby appearance,
but which nevertheless belong to genera such as Fusicladium,
Fusarium, Cladosporium and the like, to which belong those
fungi which were originally and aptly called ““Scab-fungi.”
Ihave done this because it seems best to make these common
names depend more upon scientific principles than upon some
indefinite effect produced on the tissues of the host. Under the
general term “ Anthracnose,” I have followed established pre-
cedent in including conidial forms belonging, with one excep-
tion, to the group of the Melunconiew. That exception is the
genus Vermicularia, in which, though grouped with the Sphae-
ropsidec, forms are included in which the perithecium is obsolete
and which therefore approach the genus Colletotrichum. In cases
where hyphomycetous fungi related to those which cause “Leaf-
Blight,” attack fruit and produce a decided decay, I have thought
best to speak of them as Fruit-Mold,” and in some cases where
Similar effects are produced upon the leaves, as “ Leaf-Mold,” it
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ing doubtful in some of these instances whether the a,t,tackhis
a truly parasitic nature or does. not more nearly resemble t ’e:
ocess by which any dead organic substance becor.nes « moldy,f
Finally, I have followed established precedent in the. use o
eommon names wherever it seemed that th.e name so applied was
cO actually in common use, outside of scientific circles, to desig-
g,tee a specific disease of an economic plant. Suc.h names i }.xave
ot felt at liberty to change, although, upon a.smenmﬁc basis, a
) e might appear both practicable and desirable. Such cases
:I:ge « White-Rust ? (Cystopus) of the Beet, Cabbage,“Radxsh
d Turnip, the « Frenching * (Fusarium) of Cotto,r;\, the ]D;iunp_
g-oft ? (Pythium) of seedlings;1 “ Plum pockets ” (Zaphrina),
' - » (Fxoascus) of Peach, ete.
Iiiavf;;’ll;rll)e rfoted that )the familiarly descri.ptive term .“ Ro:;1 ¥ h‘as
‘been applied to a great number of fungous diseases, a s.hg.ht eglgz
f system and clearness being ;ecure(tl. by stc;meke%uahfymg pre
icati here practicable, the portion attacked. ‘
;n d]ifc:rt;:f;l;lt7'e.—fl have relied upon several sources for the Sanl-
fic names which T have used. For thg -Phaenogams I have do -
wed Bailey’s revised edition of Gray’s Field, Forest and GarFetll‘
otany, and the Index Kewensis of H‘ooker and Jacksc:n.Pm‘j)i-
the fungi I have relied largely upon F arl.ow & Seymour’s
ional Host-Index of the Fungi of the United S_tates. g i
Abbreviations.—Little need be said t:egerrdmg .the a A1'evn
ons used, since most of them are readily mtelllglble}.l ler(;mgl
he publications referred to, Journ. Mycol. stands f;)r; eicilmre
Miycology, issued serially by the D.epartment 0 o grrefers to,
ivision of Vegetable Pathology ; Scribner, chgbl as;s b
'« Fungous Diseuases of the Grape and other Plants, Ly 1.
; Seri blished by the J. T. Lovett Company, Little
Mmpson A d Gar an For. refers to the horticultural
ey anFure(:t;” published from the Tribune build-

j « Garden and : .
. The two latter publications are occasionally

“ing, New York City.
" referred to for reasons stated above..

The names of States are abbreviate
" custom ; Bulletin and Report are a})br;e
" Bull. and Rep., and, as already exp.lam.e(
" logically accordingly to date (.)f ].)ubll.catlonl;
* exist in one State, they are dj;vtlngu:;hedre
3 orm. Univ.) Agr. Hxp. Sta.,

gﬂtﬁn(é/ozz;cted Wizh Cornell University at Ithaca,

d according to the usual
viated respectively to
are arranged chrono-

Where two Stations
y separate titles 5 thus
fers to the Experiment
N.Y. The
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publications under the heading U. 8. Dept.

viated to Circ. and Farm. .B%lll., are ocf;sioﬁzr‘;ﬂ:f e
Department of Agriculture called Circulars and Farm 4
tins, which give information of value to farmers and oy
simple and concise form. W

The abbreviations which precede the references will :

more extended explanation. Descr., indicates that in threqmre '
1~eferr.ed to, the fungus or its effect on the plant he T
descr{bed; it followed by Z/lus., the fungus or its effect lis b
been illustrated. Oce., indicates that the occurrence of thas e
gus has been noted, with no further comment. Zreaz - 4
fo1.- Treatment, the abbreviation in parenthesis whieh',f:i:]amds
being explanatory; (rec.), indicates that a definite line of t o
ment has been recommended, though based upon analog an(;eab-
upon any direct experiment; (pos.), that a positive lin:yof trmt
ment has been proved successful by definite experiments i?:-
results of which are recorded; (neg.), either that some treatme z

~ has been tried and has given negative results, or that nothin hn
yet ‘been attempted in this direction. It may be well togno%tts
that COf, the usunal abbreviation of Compare, refers the reader ts
some other portion of the paper for further information.

of the

rs ina

Alfalfa.
(Medicago sativa, L)
sewdopezizZe Medicaginis, (Lib.) Sace.)
" Deser. Tllus., Del. Agr. Exp. Sta., Rep. 3, 1890, pp. 79-82, (1891)
" Treat. (vec.), Del. Agr. Exp. Sta., Rep. 3, 1890, p. 82. (1891)

i QUITCOMUTIY, Lk.)
c., Tex. Agr. Exp. Sta., Bull. 2. (1892)

Cf., Cotton (Root-Rot).

1.

Almond.
(Prunus (Amygdalus) communis, L.)

(Gloeosporium amygdalinum, Briz.)! )

COSPOTCL CIrCUMSCisS, Sacc.)
~ Descr. Illus., Journ. Mycol., Vol. VII, pp. 66-76. (1892)
" Treat. (pos.), Journ. Mycol., Vol. VII, pp. 232-239. (1893)

Apple.
(Pirus malus, 1..)
or Ripe-Rot (Glezosporiwm fructigenum, Berk.)

Tn : A ¢ ; o

s Cﬁ;:i};:;mg thS.I?rLICIG for publication I am only too conscious Deser, Tllus., Journ. Mycol., Vol. VI, p. 164. (1891)

g te}-’eslm detect many errors and omissions. Thave Va. Agr. Exp. Sta., Bull. 40, pp. 59-70. (1894)
pted to include only the best publications of permanent | Treat. (pos.), Journ. Mycol., Vol. VI, p. 172. (1891)

~ Of. Grape (Ripe-Rot) Ky. Agr. Exp. Sta., Bull. 44. pp. 20-22. (1893)
Cf, N. J. Agr. Exp. St., Rep. 13, 1892, pp. 326-333.

heropsis Malorum, Berk.)

~ Deser., Scribner, Fung. Dis., p. 81. (1890)
. Descr. Illus., R. I. Agr. Exp. Sta., Rep. 7, 1894, pp. 192 & 193. (18995)
Treat. (pos.), Ky. Agr. Exp. Sta., Bull. 59, pp. 122-125. (1895)
Of. Quince (Black-Rot).

(Bacillus amylovorus, (Burrill).)

value relative to fungous diseases which have issued from the
Dep?‘rtment of Agriculture and the Agricultural Experiment
Stations, between and including the years 1887 and 1897, though
I have not always limited myself to those dates. Many waill
doubtless dissent from my judgment in the selection of papers as
worthy of record; such critics I would ask kindly to inform me
of any such errors or omissions in order that they may be cor-

rected if possible and advisable. Descr., Colo. Agr. Exp. Sta., Rep. 1, 1888, pp. 64-69. (1888)
Conn. Agr. Exp. Sta., Rep. 18, 1894, pp. 113-117. (1895)
i Treat. (vec.), Colo. Agr. Exp. Sta., Rep. 1, 1888, p. 68. (1888)
Conn. Agr. Exp. Sta., Rep. 18, 1894, p. 116. (1895)
Susceptible varieties. Gar. & For., Vol. IX, p. 467. (1896)

Cf. Pear (Fire-Blight).

(Leptothyrium Pomi, (Mont. & Fr.) Sacc.)

: (1896)

Descr., Gar. & For., Vol. IX, pp. 474 & 475.

- Descr. Tllus., Ohio Agr. Exp. Sta., Bull. 79, pP-
ot (Phyllachora pomigena, (Schw.) Sace.)? ()

Descr., Vt. Agr. Exp. Sta., Rep. 5, 1891, p- 133. (189)

Treat. (pos.), N. H. Agr. Exp. Sta., Bull. 45, pp. 46 & 47. (1897)

133 & 134, (1897)
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Leaf-Spot (Phyllosticta pirina, Sace.)
Descr. Illus., R. I. Agr. Exp. Sta., Rep. 7, 1894, pp. 188 &
Treat. (rec.), R. I. Agr. Exp. Sta., Rep. 7, 1894, p. 191,
Leaf-Spot (Phyllosticta limitata, Pk.)
Deser., N. Y. Agr. Exp. Sta., Rep. 14, 1895, p. 545,
Treat. (rec.), N. Y. Agr. Exp. Sta., Rep. 14, 1895, p. 546,
o (Podosphaera oxyacanthae, (DC.), DBy.
Powdery-Mlldewg (Sphcerotheca Mali (Duby) ’Burr.;’ 4
Descr., Towa Agr. Exp. Sta., Bull. 23, pp. 921 & 922.
Treat. (pos.), U. 8. Dep. Agr., Sec. Veg. Path., Circ. 8, p. 8.
Rust (Gymnosporangivwm spp. Syn. Reestelia spp.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1888, pp. 370-378.
Del. Agr. Exp. Sta., Rep. 8, pp. 63-69.
Treat. (pos.), U. S. Dep. Agr., Rep. for 1888, p. 379.
Cf. Conn. Agr. Exp. Sta., Bull. 107.
Scab (Fusicladium dendriticwm, (Wallr.) Fckl.) (%)
Descr. Illus., U. S. Dep. Agr., Rep. for 1887, p. 341.
N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 84,
pp. 10-15.
Treat. (pos.), N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 60,
pp. R57-R79.
Wis. Agr. Exp. Sta., Rep. 10, pp. 230-240.
Ark. Agr. Exp. Sta., Bull. 26, pp. 24-33.
Mo. Agr. Exp. Sta., Bull. 27.
Vt. Agr. Exp. Sta., Rep. 8, 1894, pp. 109-113.
Del. Agr. Exp. Sta., Bull. 29, pp. 18-24.

Apricot.

(Prunus Armeniaca, L.)
Leaf-Spot (Septoria cerasina, Pk.) (%)

Artichoke.

(Cynara Cardunculus, L.)
Leaf-Blight (Ramularia Cynarce, Sace.) (%)

Asparagus.

(Asparagus officinalis, 1..)
Anthracnose (Colletotrichwm, sp.)
Oce., N. J. Agr. Exp. Sta., Rep. 17, 1896, p. 410.
Blight (Cercospora Asparagi, Sace.)
Oce., U. S. Dep. Agr., Farm. Bull. 61, p. 34.
Rust (Puccinia Asparagi, D. C.)
Descr. 11lus., N. J. Agr. Exp. Sta., Rep. 17, 1896, pp. 407-410.
Conn. Agr. Exp. Sta., Rep. 20, 1896, pp. WL &
Treat. (rec.), N. J. Agr. Exp. Sta., Rep. 17, 1896, p. 408.
U. S. Dep. Agr., Farm. Bull. 61, pp. 82 & 33.
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Aster (China).
(Callistephus hortensis, Cass.)
‘ 5} =
(1s D":s:{- , Amer. Gardening, X VI-86, p. 518. (1896)
i " Treat. (rec.), Amer. Gardening, XVII-86, p. 518, (1896)
il Barley. (°)
! (Hordewn sp.)
ceps purpured, Tul.)
Rye (Ergot). ' )
?,;zole,;ot(richum graminis, Fckl., and Helminthosporium
minis, Rab.) .
Dez;rcc:. Tllus., U. S. Dep. Agr., Rep. for 1886, p. 129. (1887)
Descr., Journ. Mycol., Vol. VII, pp. 96 & 97. (1892)

modendron Hordet, Bruhne). (%) .

ia graminis, P. and P. Rubigo-vera, (DC.) Wint.)

See Oats and Wheat (Rust).

wgo Hordei, (P.) Kell. & Sw., and U. nuda, (Jens.) Kell. & Sw.)

escr. Tllus., Kan. Agr. Exp. Sta., Rep. 2, 1889, pp. 268-283. (1890)_
Mass. Agr. Exp. Sta., Rep. 9, 1891, pp. 244-246. (1892)

"y (pos.), N. Dak. Agr. Exp. Sta., Bull. 27, p. 161. (1897)
ago medians, Biedenkopf). ®
Of. Oats and Wheat (Smut).
Bean.
(Phaseolus vulgaris, L.; P. lunatus, L., &e.)
(Colletotrichwm Lindemuthianwm, (Sace. & Magn.) Bri. & Cav.)
" Deser. Tllus., U. S. Dep. Agr., Rep. for 1887, p. 361. (1888)
' N, Y. Agr. Exp. Sta., Bull. 48, pp. 310 & 318, (1892)
i Me. Agr. Exp. Sta., Rep. 1893, p. 152. (1894)
 Treat. (pos.), N. Y. Agr. Exp. Sta., Bull. 48, pp. 312-317. (1892)
' N. J. Agr. Exp. Sta., Bull. 108, p. 30; (1895)
Of. N. J. Agr. Exp. Sta., Rep. 18, 1892, pp. 326-333.
te;:?o:r. Ilue. N. Y. Agr. Exp. Sta., Bull. 48, pp. 820-831.  (1892)
’ N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 283. (189?5))
Treat. (pos.), N. J. Agr. Exp. Sta., Bull. 108, pp. 24-30. (1895)

N. J. Agr. Exp. Sta., Rep. 17, 1896, pp. 328-333. (1897)

. Cf. Bot. Gaz., XXIV-3, p. 192. (1897)
i seoli, Thaxter).
'y lldew (Phytophthora Phaseolt, Thaxter) o 16, 150000 R vt

Descr. Illus., Conn. Agr. Exp. Sta., R
Treat. (pos.), Conn. Agr. Exp. Sta., Rep. 21,1897, pp. 162-166. (1898)

POt (Phyllosticta sp.)

' Descr., N. J. Agr. Exp. Sta , Rep. 12 1891, p. 287: (1892)
ty Mildew (Erysiphe Martii, 1év.) 4
! = : 1889
§1 Treat. (pos.), Journ. Mycol., Vol. V, p. 214. (1889)
yees appendiculatus, (P.) Lév.)
4 - Descr. Tllus., N. Y, Agr. Exp. Sta., Bull. 48, p- 33; gggz)
| Treat. (neg.), N. Y. Agr. Exp. Sta., Bull. 48, p. 335 )

14
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Beet.
(Beta vulgaris, L.)

Bacteriosis (Bacillus sp.) (%)
Blight (Bacterial). y

Descr., Ind. Agr. Exp. Sta., Bull. 89, pp. 54-58.
Gummosis (Bacterial). (1)
Heart-Rot (Phoma Betee, Frank). (%)
Leaf-Blight (Cercospora beticola, Sace.)

Descr. Illus., Towa Agr. Exp. Sta., Bull. 15, pp. 239-242,

Treat. (pos.), N. J. Agr. Exp. Sta., Bull. 107, pp. 8-11.
Root-Rot (Rhizoctonia Betee, Kiihn).

Descr. Illus., Towa Agr. Exp. Sta., Bull. 15, pp. 244-248,

Treat. (vec.), Iowa Agr. Exp. Sta., Bull. 15, p. 250.

9

Root-Rot (Phyllosticta sp.) (*%)
Descr. Illus., N. J. Agr. Exp. Sta., Bull. 107, pp. 4-6.
Treat. (vec.), N. J. Agr. Exp. Sta., Bull. 107, p. 6.
Rust (Uromyces Betae, (P.) Kithn).
Descr. Tllus., U. S. Dep. Agr., Rep. for 1887, p. 350.
Descr., Towa Agr. Exp. Sta., Bull. 15, p. 235.
Treat. (vec.), U. S. Dep. Agr., Rep. for 1887, p. 353.
Iowa Agr. Exp. Sta., Bull. 15, p. 236.
Scab (Oospora scabies, Thaxter).
Descr. Illus., Ind. Agr. Exp., Bull. 39, pp. 58-60.
Treat. (vec.), Ind. Agr. Exp. Sta., Bull. 89, p. 60.
Cf. Conn. Agr. Exp. Sta., Rep. 20, 1896, p. 266.
Cf. Potato (Scab).
Sy { (Oedomyces lephroides, (Trabut) Sace.) (1)
(Cladochytriwm pulposumn, Vuil.) (%)
White-Rust (Cystopus Bliti, (Biv.) Lév.)
Descr. Illus., Towa Agr. Exp. Sta., Bull. 15, pp. 237 & 238.

Blackberry.

(Rubus villosus, Ait. vars.)

Anthracnose (Gleeosporiwm Venetum, Speg.)
See Raspberry (Anthracnose).
Blight (Bacterial).
See Raspberry (Blight).
Leaf-Spot (Septoria Rubi, Westd.)
Descr., Ohio Agr. Exp. Sta., Bull. IV-6, p. 126.
Treat. (neg.), Jour. Myecol., Vol. VII, p. 22.
Rust (Ceeoma (Uredo) luminatwm, Lk, ; Syn. Puccinia Peckiand, Howe.)
Descr. Illus., I11. Agr. Exp. Sta., Bull. 29, pp. 273-286.
Treat. (vec.), Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 224.
White Rust (Chrysomyxa albida, Kiihn.)
Descr. Oce., Mass. (Hatch.) Agr. Exp. Sta., Rep. 9, 1896,

P 74._(18972"

.LITERATURE OF FUNGOUS DISEASES.

Broom-Corn.

(See Sorghum.)

Buckwheat.

(Fagopyrwm esculentum, Meench.)

-(Ramulm'ia rufomaculans, Pk.)
" Descr., Conn. Agr. Exp. Sta., Rep. 14, 1890, p. 98.
Treat. (vec.), Conn. Agr. Exp. Sta., Rep. 14, 1890, p. 98.

Cabbage.
(Brassica oleracea, L.)

Pseudomonas campestris, (Pammel) Smith).
See Turnip (Brown-Rot).
Plasmodiophora Brassice, Wor.)
Descr. Tlus., N. J. Agr. Exp. Sta., Bull. 98.
Treat. (pos.), N. J. Agr. Exp. Sta., Bull. 108, pp. 14-18.

w (Peronospora parasitica, (P.) Tul.

Qce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 349.
N. C. Agr. Exp. Sta., Bull. 84, p. 15.

Treat. (rec.), N. C. Agr. Exp. Sta., Bull. 84, p. 15.

t (Macrosporiwn Brassice, Berk.)

Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 349.

terial). (1)

" Of. Turnip (Brown-Rot).

lildew (OQidiwm Balsamii, Mont.)

~ See Turnip (Powdery Mildew).

ial).

lgescr., Ky. Agr. Exp. Sta., Rep. 3, 1890, pp. 43-46.

 (Cystopus candidus, (P.) Lév.)

Oce., N. C. Agr. Exp. Sta., Bull. 84, p. 15.

Treat. (vec.), N. C. Agr. Exp. Sta., Bull. 84, p. 15.

1 4
9,
(Dianthus Caryophyllus, i)

(Colletotrichum sp.)
Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 301.

, (Volutella Dianthi, Atkins.)

Carnation.

(1891) »
Bacterium Dianthi, Arth. & Boll.) (*®)
Deser. Illus., Ind. Agr. Exp. Sta., Bull.
Treat., Ind. Agr. Exp. Sta., Bull. 59, pp- 84-37.

bt, (Alternaria, sp.) ()
(Heterosporium echinulatwm, (Berk.) Cke.) (”)‘
Occ., N. J. Agr. Exp. Sta., Rep. 14, 1893, p. 386.

(1893) 59, pp. 17-34.

(1891)

N. Y. Agr. Exp. Sta., Rep. 14, 1895, pp. 525-529.

Descr., N. J. Agr. Exp. Sta., Rep. 14, 1893, pp- 385 & 386.
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(1894)
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(1892)
(1894)
(1896)
(1896)

(1894)
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Leaf-Spot (Septoria Dianthi, Desm.)
Descr., N. J. Agr. Exp. Sta., Rep. 14, 1893, pp. 384 & 385 b
Treat. (pos.), N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 363,
Rust (Uromyces caryophyllinus, (Schrank) Schrt.) a :
Descr. Illus., Gar. and For., Vol. V, pp. 18 & 19

(Prunus Cerasus, L.)

(Plowrightia morbosa, (Sehw.) Sace) (%)
" Descr. Illus., Mass. Agr. Exp. Sta., Rep. 8, 1890, pp. 200-210. (1891)

Treat. . £
r;; 3(??2)2,331‘15 Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 96, N. J. Agr. Exp. Sta., Bull. 78, pp. 2-10. (1891)
; ; ‘ N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 81,
N. Y. Agr. Exp. Sta., Bull. 100, pp. 50-68. e pp. 638-646. (1894)
Gar. & For., Vol. X, p. 444, ) . ¢f. N. Y. Agr. Exp. Sta., Rep. 12, 1893, pp. 686-688. (1894)

N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 81,

Wilt (Fusarium sp ?
5 Treat. (pos.),

Descr., Conn. Agr. Exp. Sta., Rep. 21, 1897, pp. 175-181. pp. 646-653. (1894)
(Oidiwm fructigenum, Kze. & Schm.)

Carrot. Deser. Illus., U. S. Dep. Agr., Rep. for 1888, pp. 349-852. (1889)
(Daneus Caroa, L.) Ky. Agr. Exp. Sta., Rep. 2, 1889, pp. 31-34. (1890)
Rot (Phoma sanguinolenta, Grove) (21) Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 218. (1891)
Treat. (pos.), Ky. Agr. Exp. Sta., Rep. 2, 1889, pp. 35-42. (1890)

‘ N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 98,
4 p. 409. (1895)

Catalpa.
(Catalpa Bignonioides, Walt.) arl (Exoascus Cerasi, (Fekl.) Sadeb.)
Leaf-Blight (Macrosporium Catalpee, EIl. & Mart.) Deser., N. Y. Agr. Exp. Sta., Rep. 14, 1895, pp. 532 & 533. (1896)
Descr. Tllus., U. S. Dep. Ao ; ; spot (Cylindrosporivm Padi, Karst., = Septoria cerasina, Pk.)
Treat. (rec.) ,U S D:p jar.,;{ep‘ o 1857, pp. 304 & 565 " Deser. Illus., Scribner, Fung. Dis., . 119. (1890)
Leaf-Spot (Phyllosticta data}pcé EIII)' &gﬁ;rt ()EP' R @ ' Iowa Agr. Exp. Sta., Bull. 13, pp. 61-65. (1891)
’ e .
Descr. Illus., U. . . Treat. (pos.), U. S. Dep. Agr., Rep. for 1890, pp. 396 & 897.  (1891)
Treat. (rezs) 3 S gzp. ‘:g“’ gep. for 1887, pp. 864 & 365.  ( " N.Y. Agr. Exp. Sta., Rep. 11, 1892, pp. 634-659. (1899)
PR nit g un AL, . 800. (1888) ; Towa Agr. Exp. Sta., Bull. 30, pp. 291-294. (1895)
Of. Plum (Leaf-Spot).
ildew (Podosphaera oxyacanthae, (DC.) DBy.)
Descr. Tllus., U. S. Dep. Agr., Rep. for 1888, pp. 352-356. (1889)
Tréat. (pos.), Iowa Agr. Exp. Sta., Bull. 17, pp. 421-433. (1892)
Cf Apple (Powdery Mildew).
inia, Pruni, Pers.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1887, pp. 353 & 854. (1888)

Celery.
(Apivm graveolens, L.,)
Blight or Rot (Bacterial). (®) 4

Descr. Tllus., N. J. Agr. Exp. Sta., Rep. 12, 1891 25 2
Leaf-blight (Cercospora Apii, Fres.) i Rt

Descr. Illus., U. S. Dep. Agr., Rep. for 1886, pp. 117- 23) (1887 y
Treat. (pos.), N. J. Agr. Exp. Stal.), Rep. 12,} i)8p91, 1;7 1225(1) o EIS - Cf..Plum (Rust): i
N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 132, tadosporium carpophilum, Thiim.)
pp. 203-205. (1897) See Plum and Peach (Scab).
R. L. Agr. Exp. Sta., Bull. 44, pp. 22-25. (1897) o

Conn. Agr. Exp. Sta., Rep. 21, 1897 167-171. (1898)
Leaf-Spot (Phyllosticta Apii, Halsted.) R G '(
Descr. Tllus., N. J. Agr. Exp. S 92)°
. Agr. Exp. Sta., Rep. 12, 1891, p. 253. (1892)
Leaf-Spot (Septoria Pretoselini, Desm., var. Ap;,'i, Br. & ’Oav.) -
Descr. Illus., N. Y. Agr. Exp. Sta., Bull. 51, pp. 137 & 138,  (1893)
N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 132, .
pp. 206-215. (1897)
Treat. (rec.), N. Y. Agr. Exp. Sta., Bull. 51, pp. 139-141. (1898)
Rust (Puccinia bullata, (Pers.) Schrt.) ' 3% \

Descr. Illus., N. J. Agr. Exp. Sta., Rep. 12, 1891 256 &

(Castanea sativa, Mill.)

racnose (Marsonia ochroleuca, B. & C.)
Oce. Tllus., N. J. Agr. Exp. Sta., Rep. 17, 1896, p. 412.

racnose (Cylindrosporiwm castanicolum, (Desm.) Berl.) ({49)

(1897)

Chrysanthemum.
(Chrysanthemwm Sinense, Sabine.)

nose (Cylindrosporivm Chrysanthemd, Ell. & Dearn.)
Descr, Tllus., N. J. Agr. Exp. Sta., Rep. 15, 1894, pp. 365-368. (1895)

Treat. (vec.), N. J. Agr. Exp. Sta., Rep. 15, 1894, p. 369. (1895)



\. 3 FUNGOUS DISEASES.
196 CONNECTICUT EXPERIMENT STATION REPOT, 1897, LITERATURE OF

Leaf-Spot (Phyllosticta. Chrysanthemi, Ell. & Dearn.)
Oce., N. J. Agr. Exp. Sta., Rep. 15, 1894, p. 368. : ' b (Gossypiwm) Spp.)
Leaf-Spot (Septoria Chrysanthemsi, Cav.) (189 9) &
Descr. Tllus., N. J. Agr. Exp. Sta., Rep. 15, 1894
Treat. (pos.), N. Y. Agr. Exp. Sta., Rep. 11, 1892

Cotton.

otri it thworth.)
totrichum Gossypit, Sou :
f;lcl: oIllus., Jour. Mycol., Vol. VI, pp. 100-104 & 173-177.

Ala. Agr. Exp. Sta., Bull. 41, pp. 40-49.
B e .
; Dl:‘:;golﬁzfs"j” aA’litilgn:‘..)Exp. Sta., Bull. 55. 9,
Tréat. (rec.), Ala. Agr. Exp. Sta., Bull. 55, p. 11.
0?):55:@2?: i,:g:.t %pr. Sta., B.ull. 41, pp. 30-39.
B o e Dol 41, pp. -0

t (Cercosporad gossypina, Cke.)

 PD. 363-365, (

Clematis."

(Clematis spp.)
Root-Rot (Phoma sp.)? (25)

Descr., N. Y. Agr. Exp. Sta., Rep. 8, 1884, pp. 383 & 384. (

—

Clover.
(Trifoliwm, spp.)
Rust (Uromyces Trifolii, (A. &. S.) Wint.)
Descr. Illus., N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 24,

; 5 356.
(1890 Descr. Hlus., U. S. Dep. Agr., Rep. for 1481877 pp&,gj(?lfgc
Towa Agr. Exp. Sta., Bull. 13, pp. 51-55. (1891) 4 Ala. Agr. Exp. Sta., Bull. 41, pp-
Treat. (vec.), N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull, 24 Ramularia areola, Atkinson.) 58
p- 139. ’ ’ (1890) ! Descr. Tllus., Ala. Agr. Exp. Sta., Bull. 41, pp- 5505
Stem-Rot (Sclerotinia Trifolium, Erick.) i

haerella gossypind, Atkinson.) 4
(spDescr. Tllus., Ala. Agr. Exp. Sta., Bull. 41 pp. 58-60.

sum, auricomum, LK.) A
Oz‘;;l:scr. Tllus., Tex.,Agr. Exp. Sta., Rep. 2, 1889, p%.567 76.
Treat. (rec), Tex. Agr. Exp. Sta., Rep. 2, 1889, p. 8o.

- Desecr. Illus., Del. Agr. Exp. Sta., Rep. 3, 1890, pp. 84-88.
Treat. (vec.), Del. Agr. Exp. Sta., Rep. 6, 1893, p. 110.

Corn.

(Zea Mays, L.)

Blight (Bacterial). . Cranberry.
Descr. Illus., I1l. Agr. Exp. Sta., Bull. 6. (1889) ‘ : o L
’ ’ ; m O ccus, L.)
Treat. (neg.), I1l. Agr. Exp. Sta., Bull. 6, p. 174. (1889) £y (Vaceinium Oxyco )
Leaf-Blight (Helminthosporivm graminum, Rab.) . i Vaecinii, Thomas.)
Occ., Conn. Agr. Exp. Sta., Rep. 18, 1889, p. 171. (1890). T ’ Agr. Exp. Sta., Bull. 64, pp. 4-9.
Rust (Puccinia Maydis, Bérang.) : s Illus.,NN : ; i Aggll Exlf . Sta.,, Bull. 64, p. 16.
Descr. Tllus., U. S. Dep. Agr., Rep. for 1887, p. 390. (1888)° et (rec.), N J. Agr. Exp. Sta., Rep. 11, 1890, p. 333.
Treat. (neg.), U. S. Dep. Agr., Rep. for 1887, p. 391. (1888) 4 indet.) o
Smut (Ustilago Mays Zeae (DC) Magn.) and (U. Reiliana, Kiihn.) ] iftingus indet. J. Agr. Exp. Sta., Bull. 64, pp. 30-34.
Descr. Illus., U. S. Dep. for 1887, pp. 880-386. (1888) 3 - gesc:. (Ilhcls)., g 5 -Aggr -Exp. Sta.. Bull. 64, pp. 39 & 40.
; . (rec.), N. d. :
Ka;;z ;&()gll‘ B LG, T (1896) 3 g G Journ. Mycol., Vol. VI, p. 18.
Treat. (rec.), Neb. Agr. Exp. Sta., Bull. 11, pp. 31-34. (1889)

Ohio Agr. Exp. Sta., Bull. 78, pp. 94 & 95. (1897) i

wewmis sativus, L)
Cosmos. i

(Cosmos bipinnatus, Cav.)
Stem-Spot (Phylctaena, sp.)

Descr. 1llus., N. J. Agr. Exp. Sta., Rep. 15, 1894, pp. 371 & 3
372. (1895)

Treat. (neg.), N. J. Agr. Exp. Sta., Rep. 17, 1896, p. 400. (1897

hraenose (Colletotrichum Lagenariui, (Pass.) EE & {I}'Idlls-)
Descr., Mass. (Hatch) Agr. Exp. Sta., 911)'.7 ,1 o
Treat. (pos.), N. J. Agr. Exp. Sta., Rep. 11
Oce., Cf. Melon (Anthracnose.)

896, p. TL. .
6, pp. 340-343. (1897)

197

(1891)
(1892)

(1891)

(1894)
(1894)

(1892)
(1892)

(1888)
(1892)

(1892)
(1892)

(1890)
(1890)

(1889)
(1889)
(1891)

(1889)

(1889)
(1890)

(1897)
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Blight (Bacterial.)
Deser., N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 273-276.
Treat. (rec.), N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 276.
Cf. Cucumber (Wilt.)
¢ Damping-off 7 or Seedling-Mildew (Pythiwm De Baryanwm, Hesse.)
Desecr. Illus., Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 220.
Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 221,
Downy Mildew (Plasmopara Cubensis, (B. & C.) Humphrey.)
Descr. Illus., Mass. Agr. Exp. Sta., Rep. 8, 1890, pp. 210-212.
N. Y. Agr. Exp. Sta., Bull. 119, pp. 158-165.
Treat. (pos.), N. Y. Agr. Exp. Sta., Bull. 119, pp. 170-174.
Leaf-Glaze (Acremonium sp.)
Descr., Mass. Agr. Exp. Sta., Rep. 9, 1891, p. 227.
Descr. Illus., Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 230.
Leaf-Spot (Phyllosticta sp.)
Oce., Ohio Agr. Exp. Sta., Bull. 73, p. 235.
Powdery Mildew (Erysiphe cichoracearum, DC.)
Descr. Illus., Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 225.
Treat. (pos.), N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull 31, p.
138.
Mass. Agr. Exp. Sta., Rep. 9, 1891, p. 225.
Scab (Cladosporium cucwmerinum, Ell. & Arth.) (*%)
Desecr. Illus., Ind. Agr. Exp. Sta., Bull. 19, pp. 8-10.
Mass. Agr. Exp. Sta., Rep. 10, 1892, pp. 227-229.
Stem-Rot (Sclerotinia Libertiana, Fekl.)
Descr. Illus., Mass. Agr. Exp. Sta., Rep. 10, 1892, pp. 212-224.
Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 222.
Wilt (Bacillus tracheiphilus, Smith.) (2%)

Currant.
(Ribes, spp.)

Anthracnose (Gleosporiwm Ribis, (Lib.) Mont. & Desm.)
Descr. Illus., N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 15,
p. 196.
Knot (Nectria cinnabarina, (Tode) Fr. and Pleonectria Berolinensis, Sace.)
Descr. Illus., N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 125.
Treat. (rec.), N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 125,
p. 38.
Leaf-Spot (Septoria Ribis, Desm., and Cercospora angulata, Wint.)
Descr. Illus., Iowa Agr. Exp. Sta., Bull. 13, pp. 68 & 69.
Treat. (pos.), lTowa Agr. Exp. Sta., Bull. 30, pp. 289-291.
Powdery Mildew (Sphaerotheca mors-wvae (Schw.) B. & C.)
See Gooseberry (Powdery Mildew.)
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Egg-plant.
(Solanwm Melongend, L.)
g ' Ell. & Hals.)
«wm melongenae, ‘i
3§ (GWO;PO:I@ Agr. Exp. Sta., Rep. 12, 1891, p. 281. (1892)
8:0'1,‘7 J Agr. Exp. Sta., Rep. 13, 1892, pp. 330-333.
o Smith.)
illus Solanacearwnt, : 3 o e
. Agr., Div. Veg. Fhys. 5
Desc;l;l Ijl;us., U. S. Dep. Ag o
Tr]:at ‘(rec‘ ), U. S. Dep. Agr., Div. Veg. Phys. & Path., Bull. P
’ Syl
.28 & 24.
1172(;1'P§eedling—MildeW (Pythiwm DeBaryanuwn, Hesse.) o
'flf),escr N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 286.
. J, .
Of. Cucumber (Damping-off.)
(Botrytis fascicularis, (Cord.) Sace.) i

Descr., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 357.
N

Yot llosticta hortorum, Speg.)

R lus., N. J. Agr. Exp. Sta., Rep. 115

Descr. 11
Treat. (pos.), N. J. Agr. Exp. Sta., Rep. 1%y

wicillivm £p.)
= Deser. Illus., N.
Rot (Phoma Solani,
Descr. Ilus., N.
: Treat. (vec.), N. J. Agr. Exp. Sta.,
ectria Ipomoeae, Hals.)
QNDescL Tlus., N. J. Agr. Exp. Sta.,

1890, pp. 355-357. (1891)
1896, pp. 837-340. (1897)

J. Agr. Exp. Sta., Rep. 14, 1893, pp. 362-366 (1894)

Hals.)
J. Agr. Exp. Sta., Re
Rep. 12,

p. 12, 1891, pp. 277-279. (1892)
1891, p. 279. (1892)

Rep. 12, 1891, pp. 281-283. (1892)
Fig.

(Ficus Carica, L))
ora Bolleana, (Thm.) Sace.) (%)

4 k 5 2T & 1897
ft(cgzcr:os% §. Dep. Agr., Div. Pomol., Bull. 5, pp. 27 & 28. (1897)
B U, S.
Fici, Cast. L
olg:; N (; Agr. Exp. Sta., Bull. 92, p. 117. (1893)
BN O.
A [ s 1893
nwggcro;lm(;.’ Agr. Exp. Sta., Bull. 92, p. 117. ( )
Filbert.
(Corylus Avellana, L. and C. Americand, Walt.)
£ Il anomala, (Pk.) Sace.) g i
3 ((I})T(;ZIZ:'OS{?T?] Agr. Exp. Sta., Rep. 13, 1892, pp- 287-289 (
Cf. Hazel (Black Knot.)
(1891)
X Flax.
(Linwm Spp.)
Melampsora Lini, (DC.) Tul.) () (1889)

Oce., Journ. Myeol., Vol. v, p. 215.
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(plasmodiophora Vitis, Viala & Sauv. and P. Californicd, V. &S. ¢
(Pseudocommis Vitis, Debray.) @)
Of. U. S. Dep. Agr., Exp. Sta. Rec., VII-3, pp. 9
(Cladochytrium viticolum, Prunet.) (%)
o (Cladochytrium viticolum, Prunet.) %)
" See U. S. Dep. Agr, Exp. Sta. Rec., VI-7, pp. 642-644. (1895)
B. & C.) Berl. & De Ton.

ﬂﬂdew (Plasmopard viticola, (
- U. S. Dep. Agr., Rep. for 1886, pp. 96-99. (1887)

Geranium.

Pel %
Rot (Bacillus sp.) (Pelargonium spp.)
21 & 222. (1895)

Descr. Illus., Journ. Mycol., Vol. VI, pp. 114 & 115
V1 : < 115,

Gooseberry.

(Ribes Grossularia, L
Leaf-Spot (Septoria Ribis, Desm., and Cerco ,.7 : . Descr. Mlus.,
; Cf. Currant (Leaf—S}’)ot) ereospora angulata, Wint.) Tenn. Agr. Exp. Sta., Bull. IV-4, p. 108. (1891)
eaf-Spot (2 Sphaerella Grossulariae, (Fr.) Awd.) Mif:h. Agr. Exp. Sta., Bull. 83, pp. 9-12. (1892)
Tyeat. (pos.), Ohio Agr. Exp. Sta., Bull. I1I-10, p. R63. (1890)
U. S. Dep. Agr., Farm. Bull. 4, p. 8 (1891)

Oce. Illus., Towa A
: 5 gr. Exp. Sta., Bull. 1 1
Powdery Mildew (Sphaerotheca mors-uvae, (Schw B3’ A%
Descr. Illus., U. S. D ’ g i
lus., M. . Dep. Agr., Rep. for 1887, pp. 373-378
) ass. Agr. Exp. Sta., Rep. 10, 1892, p. 240 .
. (pos.), ; g Agr. Bxp, 8a), Bull, 86, p. 645,
. C. Agr. Exp. S ' b 181,
Rust (decidivm Grossulariae, Schu%m.) e
1’1)‘:20:., Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 241
at. (rec.), Mass. Agr. Exp. Sta., Rep. 10, 1892 1-) 241

Tenn. Agr. Exp. Sta., Bull. IV-4, p. 110.

Ro (Botrytis sp.) 9

3light (Cercospor® viticola, (Ces.) Sacc.) -

: Deser. Tllus., Scribner, Fung. Dis., pp. 60-62. (1890)
Descr., N. Y. Agr. Exp. Sta., Rep. 9, 1890, p. 324. (1891)
Treat. (rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 122. (1893)
EllL & Gall.)

fold (Septosporiuim heterosporunt,
' gr., Rep. for 1888, pp. 381-383. (1889)

Deser. Tlus., U. S. Dep. A
t (Sphaerella sp.) (9
otrytis cinerec, Pers.) (*)

Grape.
Anthr : (Vitis spp.) Mildew (Uncinula spt ralis, B. & C.)
racnose or Bird’s-Eye Rot (Sphaceloma ampelinum, DB Desor, Tllus., U. S. Dep. Agr., Rep. for 1886, pp. 105-108.  (1887)
3 DBy.) Descr., N. Y. Agr. Exp. Sta., Rep. 9, 1890, pp. 322-323. (1891)

eg. Path., Bull. 2, PP- 166-170. (1892)

Descr. Illus.

Descr., U. SS, gz;l.l.Azfr' ]ﬁip'vseta. ’PBEL IV—4, pp' 111 & 112, (1891) U. S. Dep. Agr., Div. V!
Treat. (res)), N. Y. Agr. Exp. g Bull. 2, pp. 170-172. (1892) Tveat, (pos.y, U. S. Dep. Agr., Farm. Bull. 4, p. 8. (1891)
Ovmiind. Mgy Bet, B, ik ’lis‘ig’gpp 336 & 337. (1891) Tnd, Agr. Sta., Bull. 88, p. 17. (1892)
¥, ¥ @cliliein) hqr. Tap Sto’ PR N ©. Agr. Exp. Sta., Bull. 92, pp. 120 & 131. (1893)

p. 443 i p. Sta., Bull. 76, Rot or Anthracnose (Gleosporiwm fructigenuwim, Berk.)

Deser. Tlus., U. S. Dep. Agr., Rep. for 1890, p. 408. (1891)
(1891)

Journ. Mycol., Vol. VI, pp. 164-171.

5% Cf. Apple (Anthracuose.)
“Rot (Armillaria mellea, (Wallr.) Fr. and Dematophora necatric, Hartig)) ()
Dis., PpP- 64-69. (1890)

Descr. Illus., Scribner, Fung.
Div. Veg. Path., Bull. 2, pp. 158-159. (1892)

Bacteriosis (Bacillus sp.) (**) (*%)
See U. 8. Dep. A E
g . . Agr., Exp. Sta. Ree., VI 231 & 23:
itter-Rot (M]e)lancommn Suliginewm, (Serib. & V,ia]a ’) gzv ~)31 R
escr, Illus., U. S. Dep. Agr., Rep. for 1887, .pp. 324 & 3R29.

Seri e
Treat. (rec.), Se(i'li?;i‘r', FE‘:]nngg -]?13., B 0. (1508 : Descr., U. S. Dep. Agr.
e (155 e Treat. ’(rec.), Seribner, Fung. Dis.; PP 70 & T1. (1890)
i N. . Agr. Exp. Sta., Bull. 92, p. 122. (1893)

Cf. N. ) :
Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 61, pp. 302-305.

Black-Rot (Laestadia Bidwellii, (Ell.) Viala & Ravaz.) 2
: (Cladosporium viticolun, Ces.) .
1. 2, pp- 173 & 174. (1892)

Div. Veg. Path., Bu

Descr. Illus., U. S
- .AZip.E igr.étRep. for 1886, pp. 109-111. (1887 3 Descr., U. S. Dep. Agr
. Agr. Exp. Sta., Bull. 6 ) . um Vi i <
Tenn. Agr. Exp. Sta 1;3}1116,11;?—.418 o ~_102 (igzg d (Aureobasidium Vitis, Viala & Boyer) ()
Tox: At T N "Buu 23 § _:gp. ?)1—10~. (1892) See U. S. Dep. Agr., Exp. Sta. Rec., VI-3, PP 230 & 231. (1894)
Tron. (pos.), Conns i SRR St,a RE; ifp 19-228. ( X ite-Rot (Coniothyrivm Diplodiella, (Speg.) Sace.) (%)
& 101. ., Rep. 14, 1890, pp. 100 (1891) ‘ Deser. Tilus., U. S. Dep. Agr., Rep. for 1887, pp. 325 & 326.  (1889)
U. S. Dep. A Seribner, Fung. Dis., pp. 41-44 i
& Farm Bull. 4 pp. 8 & 9. (1891) : Treat. (pos.), U. S. Dep- Agr., Sec. Veg. Path., Bull. 11, p. 69. (1890)

Del. Agr. Exp. Sta, Bull 15, pp. 3-7. (1892)
x. Agr. Exp. Sta., Bull. 23, pp. 228-231. (1892)
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Hazel.
(Corylus, spp.)
Black-Knot (Cryptosporella anomala, (Pk.) Sace.)

Deser. Illus., Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 242.

Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 243,
Cf. Filbert (Black Knot).

Hollyhock.
(dlthaea rosea, Cav.)
Anthracnose (Colletotrichum Malvarum, (Braun. & Casp.) Southworth.)

Descr, Illus., Journ. Mycol., Vol. VI, pp. 46-48.
Treat. (pos.), Journ. Mycol., Vol. VI, p. 50.

N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 362.
Leaf-Blight (Cercospora althaeina, Sacc.)

Deser., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 361.

Treat. (pos.), N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 361.
Leaf-Spot (Phyllosticta althaeina, Sacc.)

Descr., N. J. Agr, Exp. Sta., Rep. 12, 1891, p. 297.
Rust (Puccinia Malvacearum, Mont.) (+)

Deser. Illus., N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 25,
p. 154

Treat. (rec.), N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 25,
p. 155.

Horse-Chestnut.

(Asculus Hippocastanum, 1.)
Leaf-Spot (Phyllosticta sphaeropsoidea, Ell. & Ev.)
Tr. (pos.), Journ. Mycol., Vol. VII, p. 353.

Horseradish.

(Cochlearia Armoracia, 1..)
Leaf-Blight (Ramularia Armoraciae, Fekl.)

Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 360.
Leaf-Spot (Septoria Armoraciae, Sace.)

Deser., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 360.

Hyacinth.
(Hyacinthus orientalis, 1.)
Bacteriosis (Bacillus Hyacinthi septicus, Heinz.) (%)
Yellow Disease (Bacillus Hyacinthi, (Wakk.) Trev.) (%)

Hydrangea.

(Hydrangea Hortensia, Siebold.)
Leaf-Spot (Phyllosticta Hydrangeae, Ell. & Ev.)

Oce., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 298.

(1891)

(1891)

(1892)

TITERATURE OF FUNGOUS DISEASES.

Larch.
(Larie Ewropaed, DC.)

& Pe Liza Willlkommii, Hartig.) (*7)

Lemon.

(Citrus Medica, Var. Limon, L.)

(é’Fﬁsisporium Limoni, Briosi).
See Orange, (Foot-Bot). .
: t-(Trichoseptoria Alpei, Cav.) *)

(PFungus indet.)
See‘Orange (Melanose).

(1890) jum Sp.) )
(1890) dosp;:szrllrl)us., U. S. Dept. Agr., Div. Veg. Phys. & Path.,
(1891)

Bull. 8, pp. 20-23.
Treat. (pos.), U. S&I;Zpt.
2 Bull. 8, pp- 23 - .
- Mold (Meliola Penzigi, Sacc. and M. Camelliae, (Catt.) Sace.)
See Orange, (Sooty Mold).

Agr., Div. Veg. Phys. & Path.,

Lettuce.
(Lactuca sativa, L.)
) i “for Ev.)
hra Marsonia perforans, Ell & :
- I(Degc:r. Tllus., Ohio Agr. Exp. Sta., Bull. 73, PP. 22‘;252 52222(;9’
Treat. (rec.), Ohio Agr. Exp. Sta., Bull. 73, pp. =~ 2
m i Bremia Lactucae, Regel.) :
J: yMﬂdege(sc:. Illus., N. Y. Agr. Exp. Sta., Rep. 4, }3881?, f 256.11—14'
Treat. (pos.), Mass. (Hatch) Agr. Exp. Sta., u‘ .6 , PP
Ohio Agr. Exp. Sta., Bull. 73, p. 226.

:‘» trytis vulgaris, Fr.) () A
- (BO];ZS(LH. Mass. ,Agr. Exp. Sta., Rep. 9, 1891, {)&1219 221.
Treat ,(rec ), Mass. Agr. Exp. Sta., Rep. 9, 3 pi s

e B Ohio Agr. Exp. Sta., Bull. 73, pp- 22 A

Ell. & Mart.)
Exp. Sta., Bull. 44, pp. 145 & 146,

(1894)

‘ i similis
£-Spot (Septoria consimets,
Deser. Mlus., Ohio Agr.
i'“ -Rot (Bacterial.)

Descr., Vt. Agr. Exp. Sta.,
Treat. (vec.), Vt. AgT. Exp.

7
Rep. 6, 1892, p- 87.
Sta., Rep. 6, 1892, p. 88.

Lily.

(Liliwm spp-)
rmuda Disease. (**)

‘ ? p (5])

ulb-Rot (Rhizopus necans, Massee)

' A See Gar. & For., X-504, p.(;t)lti.

Mold or Ward’s Disease (Botrytis sp.)

" Treat. (pos.) Gar. & For., IX-414, p. 44.

2-394.
Geo N. J. Agr. Exp. Sta., Rep. 14, 1893, pp- 39

203

(1896)

(1896)

(1897)
(1897)

(1886)
(1889)
(1897)
(1892)
(1892)
(1897)
(1892)

(1893)
(1893)

(1897)

(1896)
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Maple.

(Acer, spp.)
Anthracnose (Glaosporivm apoeryptum, Ell. & Ev.)
Descr., N. Y. Agr. Exp. Sta., Rep. 14, 1895, pp. 531 & 532,
Treat. (vec.), N. Y. Agr. Exp. Sta., Rep. 14, 1895, p. 532,
Leaf-Spot (Phyllosticta acericola, Cke. & Ell.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1888, pp. 383-386,
Treat. (rec.), U. S. Dep. Agr., Rep. for 1888, p. 386.

Melon.

(Cucumis Melo, L.)
Anfhracnose (Colletotrichum lagenarium, (Pass.) Ell. & Hals.)
Descr., U. S. Dep. Agr., Bot. Div., Bull. 8, p. 64.
Descr. Tllus., Okla. Agr. Exp. Sta., Bull. 15, pp. 30 & 81.
Treat. (pos.), Md. Agr. Exp. Sta., Rep. 4, 1891, p. 387.
(neg.) Okla. Agr. Exp. Sta., Bull. 15, pp. 31 & 32.
Anthracnose (Colletotrichum oligochaetum, Cav.) (%)
Blight (Bacterial.)
Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 273-276.
Cf. Melon, (Wilt.)
Downy Mildew (Plasmopara Cubensis, (B. & C.) Humphrey.)
See Cucumber (Downy Mildew.)
Leaf-Blight (Cercospora Melonis, Cke.) (%)
Leaf-Mold (Alternaria Brassicae, Sace., var. nigrescens, Pegl.) (%)
Descr., Conn. Agr. Exp. Sta., Rep. 19, 1895, pp. 186 & 187.
Descr. Illus., Ohio Agr. Exp. Sta., Bull. 78, pp. 235 & 236.
Leaf-Spot (Phyllosticta sp.)
Descr. Illus., N. J. Agr. Exp. Sta., Rep. 14, 1893, p. 355.
Seab (Scolecotrichum melophthorwm, Pr. & Del.) (5%)
Wilt (Bacillus tracheiphilus, Smith.)
See Cucumber, (Wilt.)

Mignonette.

(Reseda odorata, L.)
Leaf-Blight (Cercospora Resedae, Fckl.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1889, pp. 429 & 430.
Treat. (pos.), U. S. Dep. Agr., Rep. for 1889, p. 431.

Mulberry. (*7)

(Morus, spp.)
Bacteriosis (Bacterial.) (%%
Chytridiose (Cladochytrivm Mori, Prunet.)
See U. S. Dept. Agr., Exp. Sta. Rec., VI-9, p. 830.
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Nasturtinm.

(Tropaeolwm Majus, L.)

and Pleospora Tropaeoli, Hals.)

ght (f)lter:ar;a,Jsplgr. Exp. Sta., Rep. 13, 1892, p. 290-293. (1893)
escr., N. J. A
(189 8)
(1896,
Oats.
(1889)
(165 (Avena sativa, L.)
= 1890)
' t’egzlsgr., Journ. Mycol., Vol. VI, p. 12. (
: ] ; :
(Phyuosrtwg S}). )Agr. Exp. Sta., Rep. 15, 1894, p. .319. ' 25 (1895)
nlz}(:zzp;riu.m inconspicuum, Cke. & Ell., var brittanicwm GT.
o0l s herbarum, (Pers.) LK.)
(1 ‘ e Sta., Rep. for 1894, pp. 95 & 96. '(1895)
(1895) Descr. Me. Agr. Exp. » Re v o)
o nia coronata, Cda., P. graminis, P., an 3 : e
(1895). Deser. Mlus., Kan. Agr. Exp. Sta., Bull. 38.
: . Wheat (Rust.) '
[ la,g(;: Avenae, (P.) Jensen and U. Avenae var. levis, Kell.zciES;;.s)
e o Descr. 1111’13., Kan. Agr. Exp. Sta., Rep. 2, 1889, pp. 215-25, i
259 & 260. e

5 & 6.
1. Agr. Exp. Sta., Bull. 15, pp.

?J S Dgept. Agr.,Ye,ar-book for 1894, pp. 412-414. (1222)
Oilio Agr. Exp. Sta., Bull. 64, pp. 123-126. ( )

r ook for 1894, pp. 415-419. (1895)
Treat. (pos.), U. S. Dept. Agr., Year book fo { e

(1896)“ i .. Exp. Sta., Bull. 64, pp. 130-133.
Ohio Agr. Exp ; e
3 Wis. Agr. Exp. Sta., Bull. 50, pp. 6-13.
(1894)
Okra.
(Hibiscus esculentus, L)
ing ” ium vasinfectuin, Atk.) o
2 Otfusz:;. Agr. Exp. Sta., Bull. 41, p. 25. (
Cf. éotton (¢ Frenching )8
(00 Olive.
(1890) :
k- (Olea. Europaed, L.)
‘ i i ast. ;
Beeniun ocginams OO s, T8, (800
., Cal. 2
reulosis (Bacterial.) B a8en)

148
Descr. Illus., Journ. Mycol., Vol. VI, pp-

(1895}
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Onion.
(Allium Cepa, L.) Parsnip.
Anthracnose ]")1' Rot (Vermicularia circinans, Berk.) (aisgae )
T::;:;: (II_I;Z";"CC;);‘I:L jgl Exp. Sta., Rep. 13, 1889, p. 163, : _Blight (Cercospora Apii, Fres.) }
Downey Mildew (Peronos’pom S.chlg'loi E{(p' Sta., Rep. 13, 1889, pp. 164 & 165 o e, B 0. 2ar E%p' Sta., Rep. 15, 1894, p. 351. (1895)
Dl Ceionagion A:l eniana, DBy.) - (1890) Cf. Celery (Leaf-Blight).
o R T LR By B
; J . AgT. Exp. Sta., Rep. 13, 1889 - : (1884 Pea.
Treat. (reC.), Conn. Aor. EXp‘ Sta R’ ’ PP 155 & 156. (1890 ! ;
Yol (26 Vt. Agrfo Exp S.ta ﬁepell)i)li’s 3383% p. 157. (189 0)) (Piswm sativwim, I,)
0 acrosporivm Sarcint ol s -97, pp. 61 & 62, af-Spot (Ascochyta Piset, L), ()
Désios, s, C‘é‘:};f-;’g:. g(iv asgizcmn,Thm., and M. Porri, EH.)“BW) = r Descr., N. J. Agr. Exp. Sta., Rep. 14, 1893, p. 358. (1894)
Treat. (rec.), Conn. Agl‘..Ex b St:-yl?ep. 13, 1889, pp. 158-162. (1890) " _Spot (Septoria Pisi, West.)
Smut (Urocystis Cepulae, Frost) p. Sta., Rep. 13, 1889, p. 161. (1890) Oce., N. J. Agr. Exp. Sta., Rep. 14, 1893, p. 358. (1894)
Descr. Tllus., Conn. old (Pleospora Pisi, (Sow.) Fekl.)
Treat. (pos.), Conn. iﬁf; E;g: S:: IR}:P g 1889, pp. 129146, (1890) 2 Occ., N, J. Agr. Exp. Sta., Rep. 14, 1893, - 358. (1894)
Isnepliating), Conny dgr: Bx e 18139, pp. 147-153. (1890) wdery Mildew (Erysiphe Martii, LEV.)
pp. 176-182. - Exp. Sta., Rep. 19, 1895, Descr., N. J. Agr. Exp. Sta., Rep. 14, 1893, p. 357. (1894)
CE. Ohio Agr. Exp. Sta., Bull. TIT-9, pp. 244-249 (1896) Cf. Bean (Powdery Mildew.)
N. Dak. Agr. Exp. Sta., Bull, 12, :
U. S. Dept. Agr., Farm. Bull. 39, pp. 16-20. (1894) Peach.
(1808 (Prunus Persica, Benth. & Hook.)
Orange. Jthracnose (Gleosporium laeticolor, Berk.)
{7 Lt ] Oce., N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 325. (1893)
Anthracnose (Colle ::;:;Z:ulsntmm, L. and C. nobilis, Lour.) ruit-Mold or Twig-Blight (Oidiwm fructigenwm, Kze. & Schm.)
Ood.: Tourn. M 5 “l‘s““": ELL) ; Deser. Tltus., Journ. Myeol., Vol. VIL, Pp- 36-38. (1891)
RootlRotior Mal-di-gomn;a (EZCO,-: Vol. VIL, pp. 34 & 85. (1891) Treat. (pos.), Del. Agr. Exp. Sta., Rep. 8, 1895-96, pp. 50 & 51. (1896)
Descr. Tilus 'I‘re:tswpomum Limoni, Briosi.) Del. Agr. Exp. Sta., Bull. 34, pp. 12 & 13. (1897)
v Bu‘ll ’ . (vec.), U. S. Dept. Agr., Div. Veg. Phys. & E Of. Cherry (Fruit-Mold.)
Leaf-gl ; i R diaro = Tait-Spot (Helminthosporiwm carpophilum, Lév.)
glaze (Strigula complanata, Fée.) (1896) Mich. Agr. Exp. St Bull. 108, p. 57 1894)
Oce., Journ. Mycol., Vol. VII, p. 3 . L ok gl:' i ;" e S ok (
Melanose (Fungus indet.) (%) ) . , p. 86. (1891) -Blight or Shot-hole (Cercospord ersica, Sace.) % i
Posoriillus: Prout Oce., N. C. Agr. Exp. Sta., Bull. 92, p. 103. ( )
e 8- (pos.), U. S. Dept. Agr., Div. Veg. Phys Treat. (rec.), N. C. Agr. EXp. Sta., Bull. 92, p. 103. (1893)
Scab (Cladosporium sp.; - 8, pp. 33-38. ’ (1896) Blight or Frosty Mildew (C’ercosporella Persica, Sacc.)
S Kamon (8 - 0cc,, Journ. Myeol., Vol VI, p. 1. (1892)
Sooty Mold i & (. c.ab.) paf-Curl (Exoascus deformans, (Berk.) Fekl.)
y Mold (Meliola, Penzigi, Sacc. and M. . 3 i F Di 127-180 1890
Deser. I11 : ; . Camelliae, (Catt.) Sacc.) Descr. Illus., Scribner, Hung. is., PP : (1890)
. Ilus. Treat. (pos.), U. S. Dept. Agr., Div. Veg. P N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 73,
s ex. Fhys: pp. 324 & 825. (1894)
a., Bull. 103, pp. 36 & 57. (1894)

Treat. (POs.); Mich. Agr. Exp. St

& Path., Bull. 13. )
(1897)
otheca pannose, (Wallr.) Lév.

Wdery Mildew (Sphaer and Podosphaera
oxyacanthae, (DC.) DBy.
QOcc., Journ. Mycol., Vol. V11, p. 90. (1892)

Descr. Tlus. N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 74,
p. 381 (1894)
(Puccinia Pruni, P.) (%4
See Cherry (Rust).
15

Orchid. (60)

e ( (Orchidaceae.)
hracnose (Gleeosporivm cinetwm B. & C
2 . and Colletotric j
SMarqeigdipu ichum Bletiae, Hals.)
o . Exp. Sta., R :
i:t:lm(fnose (Gloeosporivm macropus, Sa,cc ;P.(el:)i, et Rl gs
af-Blight (Cercospora Angreci, Roum.) (%)
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Scab (Cladosporiwm carpophilum, Thim.)
Descr. Illus., Ind. Agr. Exp. Sta., Bull. 19, pp. 5-8.

Del. Agr. Exp. Sta., Rep. 8, 1895-96, pp. 60_g3, gg

Treat. (pos.), Del. Agr. Exp. Sta., Rep. 8, 1895-96, p. 63.
Cf. N. J. Agr. Exp. Sta., Rep. 15, 1894, pp. 328-330.
Conn. Agr. Exp. Sta., Rep. 20, 1896, pp. 269-271.

Pear,

L]
(Pirus Communis, 1.)

Anthracnose (Colletotrichum, sp.)

Oce., N. J. Agr. Exp. Sta., Rep. 15, 1894, p. 331.
Dry-Rot (Thelephora pedicellata, Schw.)

Descr., Journ. Mycol., Vol. VI, pp. 113 & 114.

Treat. (pos.), Journ. Mycol., Vol. VI, p. 114.
Fire-Blight (Micrococcus amylovorus, Burrill.)

Descr. Illus., N. Y. Agr. Exp. Sta., Rep. 5, 1886, pp. 275-289.

Descr., Conn. Agr. Exp. Sta., Rep. 18, 1894, pp. 113-116.
U. S. Dept. Agr., Year-book for 1895, pp. 295-298.
Treat. (pos.), Conn. Agr. Exp. Sta., Rep. 18, 1894, p. 116.

U. S. Dept. Agr., Year-book for 1895, pp. 298-300. (1896)

" Cf. Apple (Fire-Blight.)
Leaf-Spot (Entomosporium maculatum, Lév.).
Descr. Ilus., U. S. Dep. Agr., Rep. for 1888, pp. 357-362.
Del. Agr. Exp. Sta., Bull. 13, pp. 4-6.
Del. Agr. Exp. Sta., Bull. 15, pp. 7 & 10.
U. S. Dep. Agr., Farm. Bull. 7, p. 15.
Cf. Quince (Leaf-Spot.)
Rust (Gymmnosporangium globoswm, Farl.)
Oce., Conn. Agr. Exp. Sta., Rep. 14, 1890, p. 98.
Scab (Fusicladiwm pirinwm, (Lib.) Fekl.) (%)

Descr. Illus., N. Y. Agr. Exp. Sta., Bull. 67, pp. 191 & 192.

Treat. (pos.), U. S. Dep. Agr., Farm. Bull. 7, p. 15.
Vt. Agr. Exp. Sta., Bull. 44, pp. 85-90.

N. Y. Agr. Exp. Sta., Bull. 84, pp. 3-18.
Cf. Apple (Scab).

Peppers.'

(Capsicum annuum, L.)
Anthracnose (Colletotrichum nigrum, Ell. & Hals. and Glaeosporiwm
piperatum, Ell. & Ev.)
Descr. Illus., N. J. Agr. Exp. Sta., Rep. 11, 1890, pp. 858 &
359.

Treat. (neg.), N. J. Agr. Exp. Sta., Rep. 17, 1896, p. 337.
Of. N. J. Agr. Exp. Sta., Rep. 13, pp. 332 & 333.
Mold (Macrosporiwm sp.)

Occ., N. J. Agr. Exp. Sta., Rep. 15, 1894, p. 351.
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Persimmon.

(Diospyros, spp.)

s Agaricus.
Cercospora.
Glaeosporivm.

See N. C. Agr. Exp. Sta., Bull. 92, p. 116.

(189¢) neous Fungous Diseases.

(1893)

Pink (Sweet William).
(Dianthus barbatus, L.)

(Heterosporium echinulatum, (Berk.) Cke.) (35
' (Puccinia Arenariae, (Sehum.) Wint.)

(1896)

Descr. Tllus., N. J. Agr. Exp. Sta., Rep. 13, 1892, pp. 278-280. (1893)
: Treat. (vec.), N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 280. (1893)
ool Plum.
" : (Prunus, spp.)
(1887) g VKnot (Plowrightia morbosa, (Schw.) Sacc.)
(1698 See Cherry (Black Knot.)
(1550 e-Blight (Bacterial.)
(18068 - (Occ., Conn. Agr. Exp. Sta., Rep. 18, 1894, pp. 117 & 118. (1895)
t-Mold (Oidiwm fructigenum, Kze. & Schm.)
i Descr. Illus., See Cherry (Fruit-Mold.)
: Treat. (pos.), N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 86,
(58 pp. 71 & 12. , . (izgg)
(1808 Mo. Agr. Exp. Sta., Bull. 31, pp. 16-18. { )
(15988 wrl (Exoascus mirabilis, Atk.) i
(1668 ( Descr, Illus., Conn. Agr. Exp. Sta., Rep. 19, 1895, pp. i
» 183-185.
Treat. (pos.), Conn. Agr. Exp. Sta., Rep. 20, 1896, p. 281. (1897)
S - Culindrosporiwm Padi, Karst.) ;
' !;)2;01' 11{1115. N. Y. Agr. Exp. Sta., Rep. 5, 1886, pp. 293-296. (1887)
1 SR and Rep. 6, 1887, pp. 347-850. (1888)
(1892) =

Treat. (pos.), U. S. Dep. Agr., Div. Veg. Path., Bull. 7, p. 30. (1894)

e N. Y. Agr. Exp. Sta., Bull. Y8, pp. 7-12. (1896)
8 @f. Cherry (Leaf—Spot.)1 ;
- ’ s Pruni, Fekl.
POCketi)(ef(ﬁalslcﬂ:s. U. S. Dep. Agr., Rep. for 1888, pp. 366-369. (1889)
: ’ N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 73, b
pp- 329 & 830. (11293))
Treat. (rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 111. (
wdery Mildew (Podosphaerd Oacya.canthae, (DC.) DBy.)
‘ See Cherry (Powdery Mildew.)
inia Pruni, Pers.) i
(1891) (Pucmmgesc:nJom'n' Myecol., Vol. VII, pp. 354-356. i gisigi))
o Treat.7(pos.), Journ. Mycol., Vol. VIL, pp. 356-362.
a8 Cf. Cherry (Rust.) gt
Scab (Clad iU carpophilum, im,
(1895) 20ab (Cla OSPI‘)’escr., Journ, Mycol., Vol. VII, pp. 99 & 100. Sia 823423
Deser: Illus., Towa Agr. Exp. Sta., Bull. 23, PP: —-9<0.

Cf. Cherry and Peach (Scab.)



CONNECTICUT EXPERIMENT STATION /BEPORT, 1897,

Poplar.

(Populus spp.)

Anthracnose (Marsonia Populi, (Lib.) Sace.)

Deser., N. J. Agr. Exp. Sta., Rep. 15, 1894, pp. 394-396.

Rust (Melampsora populina, (Jacq.) Lév.)

Descr. Mlus., U. S. Dep. Agr., Rep. for 1888, Pp. 390-392.

(1895)

(1889)

Treat. (pos.), Mass. (Hatch) Agr. Exp. Sta., Rep. 7, 1894, p. 20. (1895)

-

Potato.

(Solanwm tuberosum, L.)

Anthracnose (Vermicularia sp.) (%)
Blight (Bacilius Solanacearwm, Smith.)

See Egg-plant, (Blight.)
Cf. also Miss. Agr. Exp. Sta., Bull. 19,

Brunissure (Pseudocommis Vitis, Debray.) (%)

See Grape, (Brunissure.)

Downy Mildew or Rot (Phytophthora infestans, DBy.)

Descr. Illus., U. S. Dep. Agr., Rep. for 1888, pp. 337 & 338,
N. H. Agr. Exp. Sta., Bull. 22, pp. 8-5.
N. Y. (Coin. Univ.) Agr. Exp. Sta., Bull. 113,

Pp. 249-254.

Treat. (pos.), Vt. Agr. Exp. Sta., Bull. 40.
U. S. Dept. Agr., Farm. Bull. 15, pp. 6 & 7.
R. I. Agr. Exp. Sta., Bull, 38.
N. Y. Agr. Exp. Sta., Bull. 123,

Chytridiose (Chrysophiyctis endobiotica, Schilb.) (%)
Dry-Rot (Fusarium Solani, (Mart.) Sace.) (70)

Occ., I1l. Agr. Exp. Sta., Bull. 40, p. 139.

Internal Browning (Bacterial B

Descr., 111. Agr. Exp. Sta., Bull. 40, pp. 138 & 139.
N. Y. Agr. Exp. Sta., Bull. 101, pp. 78-83.

Leaf-Mold or Early Blight (Alternaria Solani, (E & M.) Sorauer) %)

Descr. Illus., Del. Agr. Exp. Sta., Rep. 4, 1891, pp. 58 & 59.
Vt. Agr. Exp. Sta., Rep. 6, 1892, pp. 66-70.
Cf. Vt. Agr. Exp. Sta., Rep. 9, 1895, pp. 78-88.
and Rep. 10, 1896-97, pp. 45-50.
Treat. (pos.), U. S. Dept. Agr., Farm. Bull. 15, pp. 6 & 7.
N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 113,
Pp. 265-271.
N. Y. Agr. Exp. Sta., Bull. 123,
Cf. Conn. Agr. Exp. Sta., Rep. 18, 1894, pp. 127-184.

Root-Rot (Entorrhiza Solani, Fautr.)

See U. S. Dept. Agr., Exp. Sta. Rec., VII-10, p. 873.

(1892)

(1889)
(1894)

(1896)
(1894)
(1894)
(1896)
(1897)

(1895)

(1895)
(1896)

(1892)
(1893)
(1896)
(1897)
(1894)

(1896)
(1897)
(1895)

(1896) -
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) ora scabies, Thaxter.) (%)
g Descr. Illus., Conn. Agr. Exp. Sta., Rep. 14, 1890, pp. 81-95.

Cf. W. Va. Agr. Exp. Sta., Sp. Bull. 2, pp. 97-111,

Treat (pos.)
(Cor. Sub.) Mich. Agr. Exp. Sta., Bull. 108, pp. 38-45.

N. Dak. Agr. Exp. Sta., Bull. 19, pp. 180-134.
Ind. Agr. Exp. Sta., Bull. 56, pp. 70-80.

R. I. Agr. Exp. Sta., Bull. 40, pp. 94-96.
Conn. Agr. Exp. Sta., Rep. 20, 1896, p. 262.

(Formalin) Ind. Agr. Exp. Sta., Bull. 65.

(Rhizoctonia Solani, Kiithn.) (™)
-Blight (? Fusarium acuminatum, Ell. & Ev.)
Descr., N. Y. Agr. Exp. Sta., Bull. 101, p. 85.

tem-Rot (Botrytis cinerea, Pers.) (™)

: et Rot (Bacterial.) (%) e
( Descr., Del. Agr. Exp. Sta., Rep. 4, 1891, pp. 54-57.

Wilt (2 Oospora rosea, (Pr.) Sace. & Vogl.) ‘
] " Oce., N. Y. Agr. Exp. Sta., Bull. 101, pp. 83 & 84.

Primrose.

(Primula spp.)

( Phyllosticta primulicola, Dmz.
| Ramularia Primulae, Thm.

Jsnecus Fﬁngous Discases. Oolletotrichum Primulae, Hals.
Ascochyta Primulae, Trail.

See N. J. Agr. Exp. Sta., Rep. 15, 1894, pp. 377-380.

Privet.
(Ligustrum vulgare, 1.)

A i ¢t Atkinson.)
th ose (Gleosporium cingulatum, :
- éescr. Tllus., N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 49,

pp. 306-314.

Quince.

(Pirus Cydonia.)

;'maek-Rot (Sphaeropsis Malorum, Berk.)
!

Descr. Illus., N. J. Agr. Exp. Sta., Bull. 91, pp. 8—;0& :
Treat. (vec.), Conn. Agr. Exp. Sta., Bull. 115, pp. :
Cf. Apple (Black-Rot.)

_j'ire-Blight (Micerococeus amylovorus, Burrill,)

See Apple and Pear (Fire-Blight.)

Also Rep. 15, 1891, pp. 153-160.
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(1891)
(1892)
(1895)

(1894)
(1895)
(1895)

Conn. Agr. Exp. Sta., Rep. 19, 1895, pp. 166-176. (1896)
(Sulphur) N.J. Agr. Exp. Sta., Rep. 16, 1895, pp. 280-282.

(1896)
(1896)
(1897)
(1897)

(1896)

(1892)

(1896)

(1895)

(1892)

(1892)
(1893)
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Leaf-Spot (Entomosporivm maculatwm, Lév.) -

Deser. Illus., See Pear (Leaf-Spot.)

Treat. (pos.), Conn, Agr. Exp. Sta., Rep. 15, 1891, pp. 150-152. (1892)

N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 80,
pp. 619-625. ,

Pale-Rot (Phoma Cydoniae, Sace. & Schulz.) ?

Descr. Tllus., N. J. Agr. Exp. Sta,, Bull. 91, pp. 10 & 11. (1892)
Ripe-Rot or Anthracnose (Gloeosporium fructigenum, Berk.)

See Apple and Grape (Ripe-Rof.)
Rust (Gymnosporangivm spp., Syn.- Roestelic spp.)

(1894)

Descr. Illus., N. J. Agr. Exp, Sta., Bull, 91, pp. 2-5. (1892)
N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 80, pp.
625 & 626. (1894)

Treat. (rec.), N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 80, p. 627. (1894)

Radish.

(Raphanus sativus, L.)

Club-Root (Plasmodiophora Brassicae, Wor.)
Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, pp. 348 & 349. (1891)
" Cf. Cabbage (Club-Root.)
Downy Mildew (Peronospora parasitica, (P.) Tul.)
Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 349. (1891)
Cf. Cabbage and Turnip (Downy Mildew.)
White Rust (Cystopus candidus, (P.) Lév.)
Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 350. (1891)
Treat. (vec.), N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 350. (1891)
Cf. Cabbage and Turnip (White Rust.)

Raspberry.

(Rubus spp.)

Anthracnose (Gloeosporivm Venetum, Speg.=Gl. necator, Ell. & Ev.)
Descr. Illus., U. S. Dept. Agr., Rep. for 1887, pp. 357-360. (1888)
Ohio Agr. Exp. Sta., Bull. IV-6, pp. 124-126. (1891)
N. Y. Agr. Exp. Sta., Bull. 124, pp. 262-264. (1897)

Treat. (rec.), U. S. Dept. Agr., Rep. for 1887, p. 361. (1888)
(pos.), N. Y. Agr. Exp. Sta., Bull. 124, pp. 265-274. (1897)

Fire-Blight (Bacterial.)
Descr., Ohio Agr. Exp. Sta., Bull. TV-6, pp.128 & 129. (1891)

Leaf-Spot (Septoria Rubi, Westd.)
See Blackberry (Leaf-Spot.)
Rust (Caeoma (Uredo) luminatum, Lk.)
See Blackberry (Rust.)

& hracnose

.

Rust (Phragmidiwim subcor

“Smut (Urocystis occulla, (Wallr.) Rabh.)

" White Rust (Cystopus Tra

LITERATURE OF FUNGOUS DISEASES.

Rose. ()
(Rosa spp-)

Glawosporiwm Rosae, Hals.)
g)escr. Zillus., N. J. Agr. Exp. Sta., Rep. 14, 1893, pp. 401-405.

i Peronospora sparsd, Berk.) ‘
Mﬂde(‘)wci. N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 282.
¢ b ma Rosae, (Lib.) Fr.) Sl y
ing (g:s;:?zflus., U. S. Dep. Agr., Rep. for 1887, pp. 366-368.
Treat. (pos.), Mass. (Hatch) Agr. Exp. Sta., Bull. 4, pp.010 & 11.
N. J. Agr. Exp. Sta., Rep. 18, 1892, p. 281.

_Spot (Sphaerella rosigena, Ell.)
" Qce., See note (™). Wy s
¥
Mildew (Sphaerotheca pannosa, allr. :
i Descr., N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 281. i
Treat. (pos.), Mass. (Hatch) Agr. Exp. Sta., Bl?)u‘ 4, p. 11.
N.J. Agr. Exp. Sta., Rep. 13, 1892, PP
ticium, (Schrank) Wint. and Ph. speciosum, Fr.)
Descr. Tllus., U. S. Dept. Agr., Rep. for 1887, pp. 3619:573272
Treat. (vec.), U. S. Dept. Agr., Rep. for 1887, pp. 37 :

Rye.
(Secale cereale, L)

got, (Claviceps purpured, Tul.)

o Descr. Illus., S. Dak. Exp. Sta., Bull. 33, pp. 40-43.

Treat. (rec.), N. C. Agr. Exp. Sta., Bull. 76‘;Vp';2())
t (Puccinio graminis, P., and P. Rubigo-vera, (DC.) Wint.
See Oats and Wheat (Rust.)

Oce. Tllus., Mass. Agr. Exp. Sta., Rep. 9, 1891, p. 247.

See Oats and Wheat (Smut.)

reat. (pos.),
g de Not.) (™)

(Leptosphaeria herpotrichoides,

Salsify.
(Tragopogon porrifolius, L.)

" Rot (Bacterial.)

Descr., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 351.

(gOpPOYONLS, Tul.)

Oce., N. J. Agr. Exp. Sta., Rep. 15, 1894, p. 355.
N

Shaddock or Grape-Fruit.
(Citrus Decumana, Lour.)

See Lemon and Orange.

281 & 282.
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(1894)
(1893)
(1888)

(1889)
(1893)

(1893)
(1889)
(1893)

(1888)
(1888)

(1893)
(1891)

(1892)

(1891)

(1895)
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haeric, Sp.)
i (A%)zzraglu;., N. J. Agr. Exp. Sta., Rep. 14, 1803, pp. 829 & 330. (iggg
Treat, (rec.), N. J. Agr. Exp. Sta., Rep. 14,1893, pp. 331 & 332. (

ot (Sphaerella Fragariae, (Tul.) Sace.)

(Sorghum rulgare, P.)
Blight ( Bacillus Sorghi, Burrill.)

Descr., Kan. Agr. Exp. Sta., Rep. 1, 1888, pp. 281-301.

. (1889) Descr. Tllus., U. S. Dep. Agr., Rep. for 1387, Ié};- 33;-?139i4 (1888)
Treat. (rec.), Kan. Agr. Exp. Sta.] Rep. 1, 1888, pp. 301 & 302, (18'89)).‘ N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 14, (1699)
Smut (Cintractia Sorghi-vulgaris, (Tul.) Clinton, and Ustilago Reiliana, Kﬁhn‘) A R pP- 1(7'1}—118)18.acc ;

Descr. Illus., Kan. Agr. Exp. Sta., Bull. 23, pp. 95 & 96. erella Fragariae, (1al. . o
I+ Agr. Exp. Sta., Bull. 47, pp. 374388, 823;; ot (Sp;;at. (pos.), U. S. Dep. Agr., Rep-B folll 13?190’ P ??1‘ 5 %23?)))
Treat. (pos.), Ill. Agr. Exp. Sta., Bull. 47, pp. 405 & 406. (1897) Ken. Agr. Exp. Sta., Bull. 51, pp. 1.06_108 180%)
Md. Agr. Exp. Sta., Rep. 3, 1890, pp. ; .
: 1 N. C. Agr. Exp. Sta., Bull. 92, p. 133. (1893)
L Conn. Agr. Exp. Sta., Bull. 115, p. 14. (1893)

(Spinacia oleracea, Mill.)

i ¥ stagnet, Lév.
y Mﬂ(}::(ff p;lt\?eg?.t ,iicg‘i‘.(;cllxp.gsta., 5 Rep.) 5, 1886, pp. 291 & 292. (11882':19’))
Descr_’Iuns., Mass. Agr. Exp. Sta., Rep. }0, 1892, p.o 339 21887)
Treat. (rec.), N. Y. Agr. Exp. Sta., Rep. b, 1886, p. 2 3. W
Mass. Agr. Exp. Sta., Rep. 10, 1892, pp. R43-245.

Downy Mildew (Poronospora effusa, (Grev.) Rabh.)
Leaf-Spot (Phyllosticta Chenopodii, Sace.)
Scab (Cladosporiwm macrocarpum, Preuss).

| White Smut (Entyloma Ellisii, Hals.)

Descr. Illus., N. J. Agr. Exp. Sta., Bull. 70.

Treat. (rec.), N. J. Agr. Exp. Sta., Bull. 70, pp. 18 & 14.

Miscellaneous

[ Anthracnose (Colletotrichum Spinaceae, Ell. & Hals.)
|

4

Fungous Diseases.

Sugar-Cane.

Squash (Saccharwm officinarwi, L.)

(Cucurbita spp.)
Anthracnose (Colletotrichum lagenarium, (Pass.) Ell. & Hals.)
See Melon (Anthracnose.)
Blight (Bacterial.)
Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 273-276. (1892)
Cf. Squash (Wilt).
Downy Mildew (Plasmopara Cubensis, (B. & C.) Humphrey.)
See Cucumber (Downy Mildew.)
Fruit-Mold (Macrosporium sp.) (%)
Powdery Mildew (Erysiphe cichoracearum, DC.)
Descr. Illus., See Cucumber (Powdery Mildew.)

Treat. (pos.), N.Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 85, p. 330. (1891)
Wilt (Bacillus tracheiphilus, Smith.)

See Cucumber (Wilt).

—— (Condothyriwm melasporu.m,I (Berk(.gl)S?si)c. &)

i art, Mass. :
- S““h( B’acillus vascularum, Cobb. (¥%) b
| Macrosporium graminwmn, Cke., ()
e | Strumella Sacchari, Cke. (*%) (%)
scellaneous Diseases. {| Uromyces Kihnit, Krig. )
| Colietotrichum faleatum, Went. (3‘;)
 Thielaviopsis ethaceticus, Went. (%)

Sweet Potato.
(Ipomeea Batatas, Lam.)

a k-Rot (Ceratocystis fimbriata, Bl & Hals.)

215 1890
Descr. Tllus., N. J. Agr. Exp. Sta., Bull. 761-12)p. 7-13. ((1891;
Strawberry. Journ. Myeol., Vol. VII{ I:;g 1089. (1894)
(Fragaria spp.) Treat. (pos.), La. Agr. Exp. S Bl;;m é(’,p ‘p, 21. (1895)
Blight (Micrococeus sp. ?) i (zec.), U. S. < A%T-:&F;rm)' () R
Descr., Mass. (Hatch) Agr. Exp, Sta., Rep. 9, 1896, pp. 59-61. (1897) tva-Rot (Lasiodilflodl“ t?bergﬁla&EHals.) e
Leaf-Blotch (dscochyta Fragariae, Sace.) - il-Rot (Acrocystis Batalas, 3 Ao Exp. Sta., Bull. 76, PP- 14-18. (1890)
Descr, Illus., N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 14, § Descr. Tllus., N. J. Agr. Bull. 120, pp. 13-15. (1897)
op. 182 & 188, R (1889) ] Treat. (pos.), N. J. Agr. Exp. Sta., Bull. 155,
’ A > . 1s.
Treat. (rec.), N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 14, lem-Rot (Nectria Ipomaae, Hals.)

p. 183. (e See Bgg-Plant (Stem-Rot.)
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( Dry-Rot (Phoma Batatae, Ell. & Hals.)
l Leaf-Spot (Phyllosticta bataticola, Ell. & Mart. )
Miscellaneous Scab (Monilochaetes infuscans, Ell. & Hals.)
Diseases.

Soft-Rot (Rhizopus nigricans, Ehrb.)
‘White-Rot (Penicillium sp.)

[ White Rust (Cystopus Ipomaeae-panduranae, (Schw.) F.

Descr. Illus., N. J. Agr. Exp. Sta., Bull. 76.
Treat. (rec.), U. S. Dept. Agr., Farm. Bull. 26.

Sycamore.

(Platanws spp.)

Anthracnose (Gleeosporivim nervisequuwm, (Fekl.) Sace.)

Descr. Illus., U. S. Dep. Agr., Rep. for 1888, pp. 387-389.
Treat. (rec.), U. S. Dep. Agr., Rep. for 1888, p. 389.
Cf. Journ. Myecol., Vol. V, pp. 51 & 52.

Gar. & For., X-488, pp. 257 & 258.

Tobacco. (¥)

(Nicotiana Tabacwm, L.)

Brown Spot (Macrosporiwm longipes, Ell. & Ev.)
Descr., Journ. Myecol., Vol. VII, p. 134.
¢ Damping-oft ” (Alternaria tenuis, Nees.) (%)
oy (Peronospora Hyoscyami, DBy.) - (57)
Downy Mildew ‘3 (Phytophthora Nicotianae, de Haan.) (%)
Frog-Eye (See Leaf-Blight).

Leaf-Blight (Cercospora Nicotianae, Ell. & Ev.)

Descr. Illus., Conn. Agr. Exp. Sta., Rep. 20, 1896, pp. 273-217. (1897)
Treat. (rec.), Conn, Agr. Exp. Sta., Rep. 20, 1896, pp. 277 & 278. (1897)

Mosaic Disease (? Bacterial). (%9)

See Journ. Myecol., Vol. VII, pp. 382-385.
Pole-burn (Fungi and Bacteria). (%)

Descr., Conn. Agr. Exp. Sta., Rep. 15, 1891, pp. 168-173.
Cf. also Rep. 17, 1893, pp. 84 & 85.

Treat. (rec.), Conn. Agr. Exp. Sta., Rep. 15, 1891, pp. 180-184. (1892)

Powdery Mildew (Erysiphe lamprocarpa, (Wallr,) Lév.) (*Y)
Root-Rot (Thielavia basicola, Zopf.) (%)
Stem-Rot (Botrytis longibrachiata, Oud.) (%)

Descr., Conn. Agr. Exp. Sta., Rep. 15, 1891, pp. 184 & 185.

Treat. (rec.), Conn. Agr. Exp. Sta., Rep. 15, 1891, pp. 185 & 186. (1892)

White Speck (Macrosporium tabacinum, Ell. & Ev.)
Descr., Journ. Mycol., Vol. VII, p. 134.
Cf. Conn. Agr. Exp. Sta., Rep. 20, 1896, p. 276.

(1892)
(1897)

' L
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Tomato.

(Lycopersicunu esculentum, Mill.)

1108€ (Collétotrichum phomoides, (Sace.) Chester.)

0-62. (1892)
1. Agr. Exp. Sta., Rep. 4, 1891, pp. 6
Descr. 1101;1 S‘f):l) 5 Agf Exp. Sta., Rep. 6, 1893, pp. 111-115. (1232
Treat (rec;) M‘e. Agr. Exp. Sta., Rep. for 1893, p. 155. a
" ' i o ede Smith.)
b oY illus Solanacear um,'
(0 - See Egg-plant, (Blight.) ¥ .
3 Cf. also Miss. Agr. Exp. Sta., Bull. 19.
g g 25-27 1893
(Funq;s ‘Zre 1«213, Agr. Exp. Sta., Bull. 21, pp. 25—24.. e 21893))
Te:at"(pos) Fla. Agr. Exp. Sta., Bull. 21, pp. 32-36.
reat. 418 .
v Mildew (Phytophthora infestans, DBy.)
I G e Potato (Downy Mildew.)
iophora Tomati Abbey.) . 5o
(Plasmsdlo.g Os Dept. A’gr., Exp. Sta., Rec. Vi-ii, p. 1.000. X s,wcg
(o) o iwm Tomato, Cke, and Fusarium Solani, (Mart.) S5acc.
(1568 Mold (Macrosport 4

889
Deser. Tlus., U. S. Dept. Agr., Rep. for 1888, pp- 339-344. (1889)

Treat. (pos.), U. S. Dep. Agr., Sec. Veg. Path., Bull. 11,

(1890)
. 61-65. e
Cfl.)I;Tt. Agr. Exp. Sta., Rep. 10, 1896-97, p. 51 (
lindrosporiwn, Sp.) eV
b (](;ZSZ:' NI Y Ag,r. Exp. Sta., Rep. 14, 1895, p. 529. (
. y

5 5} 5 96
Treat. (rec.), N. Y. Agr. Exp. Sta., Rep. 14, 1895, pp. 730 & 531. (1896)
old (Alternaria Solani, (B. & M.) J ones.)

i 1892)
. 62. (
Occ., Del. Agr. Exp. Sta., Rep. 4, 1891, p
15 See Potato (Leaf-Mold.)
i T 7 2 1895
'pOt(sezl))tZer: S111)11)15., Del. Agr. Exp. Sta., Rep. 4);31894;351), p. 1R8. ((1897))
\' Treat. (rec.), Ohio Agr. Exp. Sta., Bull. 73, p- N 1885)
3 Fungusl)mdet‘)N Y. Agr. Exp. Sta., Rep. 3, 1884, pp. 379 & 380. ((1396)
cr., N. Y. Agr.
Cis O};io Agr. Exp. Sta., Bull. 73,~p. 241. _ it
; N. Y. Agr. Exp. Sta., Bull. 125, pp. 305 ”
b (Cladosporium fulvum, Cke.) 1 T
i N OspDesfzcr. Tllus., U. S. Dep. AgT geg). ‘f’(;; 1%83‘?“:n p,PBuu_ % e
gr., Sec. 7 :
s Treat. (pos-), U- 8. Deb- 280 (0" g, 115, p. 16 (1893)
(564 Conn. Agr. Exp. 3
e ilt (Fusarium Lycopersici, Sace.) (™)
Turnip.
(Brassica compestris, L. and B. Rapa, Linn.)
: 95
(609 wn-Rot (Pseudomonas campestris, (Pam.) Smith) ()3 gL (e
Descr, Ilus., Towa Agr. Exp. Sta., Bull. 27, PP-

ophora Brassicae, Wor.)
ub-Root (Plasmodiophora Brassicae,
: : Descr. Illus., See Cabbage (Club-Root.)

¢ . 304-306. (189
Treat. (pos.), N. J. Agr. Exp. Sta., Rep. 17, 1896, pp- 30 (1897)
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Downy Mildew (Peronospora parasitica, (P.) Tul.)
Occ., Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 222.
Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 223.
Cf. Cabbage (Downy Mildew.)
Powdery Mildew (Oidiwm Balsamii, Mont.)

Occ., N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 61, pp. 305 & 306,

White Rust (Cystopus candidus, P.) Lév.)
Oce., Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 222.

Treat. (vec.), Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 223.
Cf. Cabbage (White Rust.)

Verbena.

(Verbena sp.)
Powdery Mildew (Erysiphe cichoracearum, DC.)
Oce., N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 37, p. 405.
Treat. (pos.), N. Y. (Corn. Univ.) Agr. Exp. Sta., Bull. 37, p. 405.
Cf. Cucumber and Squash (Powdery Mildew.)

Violet.

(Viola odorata, 1..)

Anthracnose (Gleeosporium Violae, B. & Br.)

Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 362.
Downy-Mildew (Peronospora Violae, DBy.)

Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 362.
Leaf-Blight (Cercospora Violae, Sace.)

Oce. Illus., N. J. Agr. Exp. Sta., Rep. 15, 1894, pp. 384-386.

Treat. (rec.), N. J. Agr. Exp. Sta., Rep. 15, 1894, pp. 386-389.
Leaf-Spot (Phyllosticta Violae, Desm.)

Descr., Mass. Agr. Exp. Sta., Rep. 10, 1892, pp. 231 & 232.

Treat. (vec.), Mass. Agr. Exp. Sta., Rep. 10, 1892, pp. 232-285.

N. J. Agr. Exp. Sta., Rep. 15, 1894, pp. 386-389.

Root-Rot (Thielavia basicola, Zopt.)

Descr., Conn. Agr. Exp. Sta., Rep. 15, 1891, pp. 166 & 167.
Leaf-Mold (Zygodesmus albidus, Ell. & Hals.)

Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 362.

Watermelon.

(Citrullus vulgaris, Schrad.)
Anthracnose (Colletotrichum lagenarium, (Pass.) Ell. & Hals.)
Oce., N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 826.
Treat. (neg.), Del. Agr. Exp. Sta., Rep. 5, 1892, p. 79.
Cf. N. J. Agr. Exp. Sta., Rep. 13, 1892, pp. 326-330.
Del. Agr. Exp. Sta., Rep. 5, 1892, pp. 75-79.
Cf. Melon (Anthracnose.)
Downy Mildew (Plasmopara Cubensis, (B. & C.) Humphrey.)
See Cucumber (Downy Mildew.)
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'.‘ 4 (Alternaria Brassicae, Sacc., var. nigrescens, Pegl.)
0]

; See Melon (Leaf-Mold.)
f’hyllosticta sp., and (%) Sphaerella sp.)

(1891" Descr. 1llus., Del. Agr. Exp. Sta., Rep. 5, 1892, pp. 75-18. (1893)
(1891) | (Fusarivimn nivewm, Smith.) )
{ Wheat. (*9)
(1893) 1 (Triticum vulgare, L.)
(1891) (Mf;/st’rosporium abrodens, Neum.) ()
(1891 Pyroctonuwin sphaericum, Prunet.) g x o
) diose (See U. S. Dept. Agr., Exp. Sta. Rec., VI-3, pp. 226 & 227.  (1894)

(Claviceps purpured, Tul.)
See Rye (Ergot.) L S
damnosum, Dacc. A : '
‘ (Sphaemderma t(; Cda. 1,3 graminis, P., and P. Rubigo-vera, (DC.) Wint.)
1 A o

g inia corona o)
A Deser. Ilus., Ind. Agr. Exp. Sta., Bull. 26. ((1893))
(S Kan. Agr. Exp. Sta., Bull. 38, pp. 1-3. i
S Treat. (neg.), Iowa Agr. Exp. Sta., Bull. 16, pp. 326-329. (1894)
Kan. Agr. Exp. Sta., Bull. 46, p. 9. (
(Cladosporiwin herbarwm, (Pers.) Link). (100)
sm culmorum, (Smith) Sace.) ‘
(F‘WSW’“;')”:SCT. Tilus., Del. Agr. Exp. Sta., Rep. 3, 1890, pp. 89 & 90. (iggg
Ohio Agr. Exp. Sta., Bull., 44, pp. 147 & 148. (1891
4 Deser., Ind. Agr. Exp. Sta., Bull. 36, Pp- 129 &'130. 4 ( )
“3 nut (Tilletia feetans (B. & C.) Schrt., T Tritici, (Bjerk.) Wint., an
i Tritici, (P.) Jens.)
3 Usmag]‘))esg: 1111,\1(&, Kan. Agr. Exp. Sta., Rep. 2, 1889, pp. 261-267. (]ifsig(l))
' N. Dak. Agr. Exp. Sta., Bull. 1, pp. 9-20. b ( 5)
pe U. S. Dept. Agr., Year-book for 1894, pp. 409-412. (1895)
3 : r-book for 1894, pp. 415-418. (1895)

reat. (pos.), U.S. Dept. Agr., Yea
i Wryo. Agr. Exp. Sta., Bull. 21, pp. 14—2'2;
N. Dak. Agr. Exp. Sta., Bull. 27, pp. 187161

(1895)
(1893) (1897)
(1893) :

(1895) ons not included in the above Bibliography.

Notes and References to Publicati i

) Descr. Ilus., Riv. d. Patolog. Veg., Vol. 1V, pp,9 §93 303.
A Cf. Zeitschr. f. Pflanz’kr., VI-2, p. 65. s .175 &
See Conn. Agr. Exp. Sta., Rep. 21, 1.897, pp- AAd—rh ). .
Ascosporic stage (Venturia inaequalis, (Ck$) 088(.)_897 ¥
Deser. Tllus., Landwirthsch, Jahrb., XX ,, pp- :

Cf. Hedwigia, XXXVI-2, p. 81. 976. s
Descr. Treat., Agr’l Journ. Cape Colony, 1X-6, p. 144.—146‘ Y
Deser. Illus., Bull. Soc. Mye. de France, V,/'III, IPIII) i
Miscellaneous Diseases, Zeitschr. f. Planz’kr., L Cipé)l.‘g‘ %
Descr. Tllus., Zopf, Beitr. 2 Phys. u. M?rph‘ ;);e e
Descr., Zeitschr, f. planz’kr., IV, pp. 821 & 322. :
See Am. Naturalist, 1896, PP- i 16—223.
See Am. Naturalist, 1896, PP 723—:29, !
Zeitschr, £, Planz’kr., VIL, PP- 65-17 & 149-155.

(1892)

(1891)

(1893)

04,
(1893)

97.
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1) Flor. Exchange, IX-41, pp. 925 & 921. 97,
(52) Descr. Tllus., ‘Ann. of Bot., Vol. II, pp. 319-382. 88,
~ Bot. Gaz, Vol, XV, pp. 8-14. 90.
(58) Descr. Tllus., Bull. Soe. Mye. d. France, X4, pp. 162-164. '94.
(62 Gard. Chron., XX-506, p. 71. '96. .
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BERiMENTS ON THE FERTILIZATION AND CUR-
ING OF TOBACCO. SEASON OF 1897.

By E. H. JENKINS.

EXPERIMENTS WITH FERTILIZERS.

eriments regarding the effect of fertilizers on

The series of exp
which was begun in 1892,

qualit.y of wrapper leaf tobacco,

concluded with the crop of 1896.
n 1897, a new series of fertilizer experiments was begun in

or to determine whether, on the experiment field, which is
ical of a large area of tobacco land in this and neighbox:ing
wns, the use of stable manure will produce a finer and more
uable leaf than commercial fertilizers, year after year; if so,
other a smaller dressing of manure sapplemented with chemi-
als will yield the same result, and finally, whether green manur-
ing with a leguminous crop (crimson clover) will answer the same
purpose as a dressing of manure.
- The crops from the experiment plots were duly harvested and
the curing by artificial heat was well advanced, when the tobacco

0 and its contents were destroyed by fire.

ExperiveNTs IN CURING ToBACCO.

practiced in this State is well
own to Connecticut readers, and others will find it described in
the 10th Census of the United States for 1880, Vol. III, p. 831,
ind briefly outlined in Farmer’s Bulletin, No. 60 of the Office of
xperiment Stations, U. S. Department of Agriculture. Hssen-
tially the same method has been followed from the beginning of
'the tobacco-growing industry in Connecticut. But because of

‘the call of the trade for a better quality of wrapper leaf and the

V . .
- knowledge of the danger of pole-burn and the way to avoid it,
- there has been great improvement in the construction of curing

'bams. Tobacco is no longer cured in open sheds, over stables,
- or pig pens, but almost universally in barns built specially for
' the purpose, which can be thoroughly ventilated or tightly closed
'5118 the needs of the harvested crop and the exigencies of weather

- may require.
16

" The method of curing tobacco
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Nevertheless the curing of the leaf is still quite dependent on
the weather. There are few years in which the careful grower is
not solicitous regarding his crop, at one time or another, after it
is harvested, and watches anxiously for a change of weather.

Much depends on his skill in taking advantage of, or in forestall-
ing changes of this kind, and sometimes it is not possible to escape
“pole-burn,” a disease, (probably bacterial,) which may destroy
a portion or even the whole of the harvested crop, within forty-
eight hours of the time when the trouble is first noticed.

The Process of Pole-curing.

The chemical and physiological processes which take place
during the curing of the leaf in the tobacco barn are very imper-
fectly understood. The obvious facts are the evaporation from
the leaf of an enormous amount of water, and a change in the
color of the leaf. The process, under the most favorable condi-
tions of weather, may be described as follows :

The green leaves of the plant first wilt, losing a great deal of
water, and hang down perfectly limp, leaving considerable air
spaces between the lath on which the stalks are hung, through
which there is a free circulation of air, which is essential to an
even, rapid cure. Soon the lower, “sand” leaves turn to a bright
yellow color, the tips of the wrapper leaves do the same and
yellow patches appear on their surfaces. Later, the sand leaves
gradually turn brown and become so dry as to rustle when
handled, and the same process goes on gradually through all the
leaves of the plant till, last of all, the top leaves come to the
same brown color; all this time the “stems”, or midribs, of the
leaves remain yellow and full of sap and break very easily from
the stalk, but on farther drying, they turn brown at the point of
union with the stalk and knit on to it, so that they are much less
easily detached than before. Drying the stems, or midribs, is
the last and most tedious part of the pole-curing process. The

water dries out of them very slowly, but finally the midribs
shrivel together and the cure is complete. The process is seldom
finished in less than two months from the start, and after it is
done the grower frequently has to wait a long time for a

“tobacco storm ” to make the leaves moist enough to handle and
strip from the stalks.

E T I ey
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The Dangers to which Tobacco is exposed during Pole-curing.

The description of the curing process just given, pre-supposes

. ideal weather during the whole period ; but in almost every year

the grower has to combat certain unfavorable weather condi-
tions, so that curing time is an anxious time for all growers, If
’

] ; t. the wilted plants hanging in
4 t. fogey weather follows harves 3 g

‘ :;:a ,balic‘y"full up”’; that is, water is drawn from the stalks into
;"the leaves faster than it can evaporate from b]r%em, go that the
- leaves become filled and turgid, and stand off from the stem as

they do when growing in the field. This stops .the circulation of
air between the lath and makes the conditions in the barn favor-

" able to mold or pole-burn. The tobacco soon gets a strong, ugly
3 smell and may either mold, or, at a later stz.xge in the process,‘
T' ‘may be attacked with pole-burn, which seriously damages oI

uins the crop; but if dry weather imfned.iately f.ollf)w.s, lt;l t%;ili:z
much longer to wilt the tobacco than 1t did to wilt it 1n ; et i
place, because of the blockade of the air 'pass:,ajgr?erlhroug ou
in any case the curing process 1S 1€ . ]

bél:x;:trllirl t:'iou);)le, not so evident during t,h'e cure, nor 80 disas-
trous in its effects, is ¢ white vein.” Whll.e its cause 1-s n{:‘;
thoroughly understood, growers genera.lly believe 1t..ha,'o 1th 1es1:;he
from a too rapid cure, particalarly in the purline, when
weather in the early stages of the cure is hot an.d dry. ;

A third source of danger, damage and loss, s:t,lll' less CO[‘I}mOItlhy
regarded than the other two, is a mold of the mlddl'l;)..- Du;uilfdeﬁe_
curing process, the leaf alternately dampens.an ;lei a i
nate number of times, following the fluctuations o t he v:) . 0%
and the midrib, which holds the‘ water longer than the to L}lfble
the leaf, often molds, and som('%lmes S0 I?adly, that t eb'ro 5
spreads to the leaf tissue. A htﬂef mold is thought not ;nfausé
any considerable amount, however, 1s 2 loss to the farr(;ler,therWise
it destroys a portion of the m'ldrlb, which v.voul foth : o
dampen up at stripping time and increase the Welgh;{ 0 Rt ([))f
1t is, moreover, 2 damage to the leaf from the ?a(]:. ker1 {)o v
view, for it infects it with mc-)ld spores, which are likely
the t‘obacco moldy or musty in the case.

Curing with Artificial Heat.

2 . x

It is quite certain that pole-burn, white vein and sitem moofldt‘;l)e
rot may be avoided, when the iemperature and mmstgre ‘
air within the barn—its climate—are pr0per1y regulated.
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At critical timeg pole-burn has often been prevented
attack mitigated, by putting many lighted kerosene lam
the hanging tobacco or even kindling small wooq fire
ground. y
Artificial heat hag long been used at
tain kinds of tobacco, and when it is used
the crop, .
The Modern Tobacco B

by their patent process; cured a single crop of wr
which had been picked from the stalk. This was do
Conn, in 1891, and an account of the work is
this Station for 1891, p. 189,

quality of the cured leaf, but
was discontinued.

arn Co., with the use of artificia] heat

apper leaves,
ne in Sufﬁeld,
given in the report of
No formal j udgment was made of the

It is believed by growers that uy
cost 8o much to pick the separa
hand as to make this method of curing impracticab
yielded a desirable quality of leaf, They also believe that the
leaf, if heated to a temperature of 160° F.
referred to, will lose elasticity as well ag flavor,
the smell from the tobacco in the barn was almo
when the high temperature prevailed, indicating
not noticed in curing by the usual method.
not, to our knowledge, been hith
wrapper leaf on the stalk.

1der Present
te leaves by

St overpowering
a loss which ig

erto successfully used to cure

Lzperiment at LPoquonock.

In 1897, the Connecticut Tobacco Experiment Co. acting with
the Station made a trial of curing tobacco on the stalk, using
artificial heat, when necessary, to secure an even moist “climate ”
within the barn, whatever the atmospheric conditions outside
might be,

The first experiment was made in a corner bent ”, sheathed
off from the rest of the curing barn, the partition running from
the ground to the roof and making a room 15 feet square. A
slat floor was laid, within the curing room, at the height of the
barn sills. Beneath was a Space of three feet between this floor
and the ground. There was laid, on the ground, a sheet iron i?ue
about 8 inches in diameter, running from a stove just outs@e

the building, through to the inner side of the room, along this
side, and then back again to the outer side and into a chimney.
There were two ventilators in the purline, and two at the bottom

AL

y OF itg 3
ps u!]de‘rl 3
S 0n " the

the South for curing gap.
, pole-burn never attackg

the work of the company in Suffie]q

» a8 in the process
During the cure

Artificial heat has
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the slat floor. There was also a door by which the curing
~ insi he barn.
be entered from inside t
00“1‘3'] accommodated the equivalent of 300 pounds of cl.n'ed
; efim:;he tobacco was hung in the usual way in four tiers,
an :
in the purline.
| Ofthi::cco forpthis test was harvested on Tlu_n‘sday, July
E .t(()i‘ hung till Saturday the 31st, when the Station represen-
R . me to care for the curing. The leaves h'a.d “fulled
A ‘ca what and were not fully wilted. Tht? ventilators were
(;O;ll(:i the fire started. From this time till Monday onoor:i
2d, the temperature in the room never Wen.t over 87 and
t’average over 80°, but was tolerably uniform, day an
:0 The moisture escaped through the crac.ks and betw?en
‘ b.attens on the barn, so that during this time the rellatlve
idity averaged 79 per cent. By Monday noon all the eafve:
¢ completely wilted and all the ground leavel,? weg{ :)h ;
in the purline ; yellow blotche
ght yellow color, except those in ' ;
; ‘ apgeared too on the short wrappers. Outmde,.th'e‘lwea(;hel
1 foggy with the wind in the east. From now on till T wurs a;ly,
o gth the fire was kept very low, and water was oc'casxol(lia y
.kled,on the floor of the room. The leaves were judged to
§ i hanging color.
dry enough and were rapidly changing : i
: }Ihe 5t}g1 the bottom leaves had all come to their plope];',
ht)ibrown color and were somewhat ¢ husky ?ito tl‘le tollllc ;
ough they could be handled without breaglzg. 'lthecslo(:'r”
f them had “ come to :
appers were all yellow and some o | :
eI;)l:,ing close to the mirdibs and large veins. The long wrap
; d
and top leaves were less advanced. ;
At the tirrr)le there was a tremendous down-pour of rain for half

&

8 used till the 8th, several pails full of w?terdwz;edslt);?klleadf

the floor, the door and ventila.tors were close e e

lowed 1o “draw.” During this time the cure-(;vai fro,f il
ind the change in color and texture were eviden

a 7 . .

gn the 8th, all the tobacco, including that in ;lhe;lfsukrlmei{v:::

moist that none of the cured leaves were at a y.
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the more rapid change of color from green to yellow and then t,
brown.

On the 10th, ten days from the start, the barn was heated again
for a few hours. All the sand leaves and short wrappers, except-
ing their midribs, had come to color, a’light cinnamon-brown, angd
their texture and burning quality were pronounced by experts to
be excellent. Most but not all of the long wrappers were in the
same state. A few of the top leaves still showed green and yellow
blotches, being slower to cure. The midribs were also full of sap,
though some had turned brown at the point of union with the stem.

On Aug. 12th, heat was again applied for 12 hours and then
discontinued, the room was closed, and six or eight pails of water
were poured over the floor.

On the 14th, just two weeks from the beginning of the cure,
all of the tobacco was carefully examined by Mr. DuBon, Mr.
Benj. Haas of Hartford, and Mr. Hartmann of Manchester, the
two last named being dealers in leaf tobacco.

It was agreed that the cure, excepting the stems or midribs,
which were still “fat,” was even, complete and perfectly satis-
factory in all parts of the house. The colors were light, glossy

~ brown, the leaf was elastic and had lost none ot its life, the burn
was all that could be desired. There was nothing about it at all
unlike good tobacco, well-cured by the ordinary method. There
was no trace of mold on the stem or of white vein.

To finish the drying of the midribs, the room was closed and a
moderate fire made every morning which died out in the after-
noon. This was continued for a week,

On Aug. 21, three weeks from the beginning of the cure, the
midribs were shriveled and dried, the process was complete and
the tobacco was ready to bring into condition and take down for
casing. This could have been done within two days, but in the
mean time the barn was destroyed by fire.

During the first two weeks of the curing, the Station represen-
tative staid at the barn day and night almost constantly, and
recorded the temperature and relative humidity of the curing-
room near the floor and near the top, and of the air outside,
every two or three hours, night and day, besides noting the con-
dition of the tobacco from time to time. While the temperature
and humidity notes have some interest as showing the range of

both, the only guide during the process of curing was the look
and feel of the leaf itself.
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No special skill or knowledge is needed for it beyond what

~ every successful tobacco grower has. We regard the only criti-
~ cal point to be in the first heating.

An immense amount of heat is consumed in the evaporation
of water before the leaf is completely wilted, which must be the

 first step in the curing process; therefore a brisk fire must be

kept up till this wilting is accomplished, and if s.igns of “fulling”
appear, more heat, rather than less must bfa applied.

But as soon as the leaf is completely wilted and the change of
color in the bottom leaves has begun, the heat rm.lst be check.ed
at once, and the leaf closely watched lest the drying be carru?d
too far. The change of color will go on rapidly, and no fire will

~ be necessary probably for some time. If signs of ¢ fulling ”

appear, a light fire is needed. .

The rules which we observed were these: never let the air of
the curing-room get as hot as it does sometimes in the purline o£
the ordinary curing barn. In our room it never went over 88
and seldom over 82°. There can be no “ cooking ” of the leaf at
that temperature. '

Keep the heat uniform all through the barn. Our purline
averaged only 3 degrees hotter than the lower tiers. '

Never let the tobacco get chilled. The lowest point reached
in the room was 59° (524° outside), and the temperature of the
curing room in the coolest part of the twenty-four hours, between
'3 and 6 A. M., averaged 69°.

Never let the leaves, before they have come to color, dry out
so as to be in any part “husky,” rustling when touched. They
should be perfectly limp, hanging like damp cloths. ~After com-
ing to color the sand leaves and short wrappers may be allowed

i brittle.
to get a little husky but not really : :
ﬁnd finally, keep the cure going on all the time. Don’t let it

stop, waiting for some change of weather, as it often does, in the
) 5

usual method of curing. .
The result of this experiment was soO satisfactory that we

determined to cure our experiment crops, referred to on pagfeﬂ223,v
by the same method, using the barn and the arrangement of flues
described in the report of this Station, 1892, p. 36. i,
The process was found to work even more satlsfactc(l)rl yt mh 2
main barn than in the small room, because an even, mo erade ea
could be more readily maintained and there Was less danger,

apparently, of over-drying.



230 CONNECTICUT EXPERIMENT STATION REPORT, 1897,

The cure was well advanced when the barn took fire, from one
of the flues presumably, during the necessary absence of the
attendant, and was wholly destroyed. The flues of the curip
room, where the first experiment was made, were . perfectly
secure. The use of the main barn fof curing had not been antici-
pated, and in the hurry of harvesting sufficient attention had not,

been given—as the event proved—to making these barn flueg
secure against fire, | A

EXPERIMENTS IN GROWING TOBACCO WITH DIF-
FERENT FERTILIZERS,.

REPORT ON THE FERMENTED CROPS OF 1896,

CONCLUSION OF THE EXPERIMENTS.
By E. II. Jexkiss,

The object of these experiments is to study the effects on the
quality of wrapper-leaf tobacco, of certain fertilizers commonly
used by our Connecticut growers. Kach plot under experiment
receives the same fertilizers for a term of years in order to test
these fertilizers under the varying climatic conditions which a
succession of years affords, and final judgment on the quality of
the crops is made after they have been fermented in the case and
are ready for manufacture.

The work was begun in 1892 in connection with the Connecti-
cut. Tobacco Experiment Company and is concluded with the
crop of 1896.

A full description of this experiment will be found in former
reports of this Station, viz.: 1892, pp. 1-24; 1893, pp. 112-144;
1894, pp. 254-284; 1895, pp. 128-156; 1896, pp. 285-333,

An account of the growing, harvesting and curing of the crop
of 1896 is printed on pages 302 to 309 of the 20th Annual Report
of this Station for 189,

Samples of the long and shor¢ wrappers from each plot, with
top leaves and seconds sufficient to fill the case, were cased down
for fermentation at the warehouse of Mr. L. B. Haas in Hartford,
in December, 1896. The case lay undisturbed till Sept. 24th
1897, when it was opened and the samples examined.
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SHRINKAGE DURING FERMENTATION,

The tobacco weighed 307 pounds when it was cased. After
-.fermentati'on it weighed 282 pounds, having lost in the interven-
ing time 25 pounds, or 8.1 per cent. , i ;
4 This loss is less than has been previously observed in our experi-
ments. The percentage losses each year have been, crop of 1892,
" 13 8rper'cent.; of 1893, 14.0; of 1894, 11.1; of 1895, 10.7, and
E of 1896, 8.1 per cent. '

The i"ermented crop of 1893 was judged by the experf’ to be
o« unsweated,” while the others were called “well sweated.

JUDGMENT OF THE EXPERT.

Each lot of tobacco was marked with a number, diﬁ'el"ent: frf)m
the one used in the previous year, and which gave no indication
of the plot from which the tobacco came. ey
" The Il)ots were examined and graded by Mr. BenJam.m L. Ha‘as
- of Hartford, who has done the same work each year. since begin-
ning the experiment. Mr. Haas devoted two d'ays to the.wor]f,
and there has thus been secured a perfectly unbla.sed and intelli-
1 gent judgment by an expert fully acquainted with the present
' requirements of the trade. . ; ‘
‘ :lA strict judgment has been given, noting all defects in the
leaf. - : .
eaThe crops on the experiment field were in ge.mera.l of quite as
ood quality as those grown elsewhere in the neighborhood.
i General Remarks.— All the samples of tobacco from the
iment field were ripe and sound.
exf&elll‘m::ith a single exception, held fire well, and the * burn ”;])f
these ’crops is exceptionally good. The genc.eral defects ar«.:,i, :he
uneven color of the leaves (which as a rule is not light) and the

13 ﬁ 'Sh.” ;
lacFI‘{ocl)li;winng1 are the details of the expert’s judgment on each

sample or lot of tobacco.

Lot A.

Fertilizers tonseed meal and 1227 lbs. c tton hull ashe: per

ili : 1423 lbs. cot a 1 i : ofto hes e'

acre (()ntaining 105 Ibs, nit'logeny 159 lbs. phOSphOl‘lC acid and 340 lbs. pOlaSh
i i

Cost, $44.50 per acre.

Yield: 835 lbs. long wrappers per acre.
265 * short  « &

Total 1100 *
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Quality :—Burn, holds fire well, coals slightly. Ash, clear
white, hard.  Colors, dark, mottled. Texture, well sweated, cloge
grain, dull finish. Y7eld, unprofitable.  Size, desirable, Vein,
prominent. Stem, small. Relative rank, 26th,

Lot B.

Fertilizers: 1562 Ibs. linseed meal and 1254 Ibs. cotton hull ashes per acre,

containing 105 Ibs. nitrogen, 143 Ibs, phosphoric acid and 340 Ibs. potash,

Cost.
$42.28 per acre. i

Yield: 600 1bs. long wrappers per acre.
25656 “ ghort e &

Total 855

Quality :— Burn, holds fire well, does not coal. Ash, clear
white, hard.  Colors, medium to dark. Tewture, well sweated,
medium to open grain, fair finish, Yield, profitable.  Size, desir-
able. Vein, small. Stem, fine.  Relative rank, 14th,

Lot C.

Fertilizers: 2371 Ibs. cottonseed meal and 1156 1bs. cotton hull ashes per acre,

containing 175 Ibs. nitrogen, 182 Ibs, phosphorie acid and 340 Ibs, potash. Cost,
$53.99 per acre,

Yield: 815 1bs. long wrappers per acre.,
285 “ short & t

“

‘

Total 1100

Quality :— Burn, holds fire well, coals slightly. s/, white,
hard.  Colors, medium to dark. Tewture, well sweated, open
grain, fair finish. Yield, fairly profitable. Size, medium to large.
Vein, prominent. Stem, medium. Relative rank, 9th.

Lot D.

Fertilizers: 2845 Ibs. cottonseed meal and 1121 Ibs. cotton hull ashes per acre,

containing 210 Ibs. nitrogen, 195 lbs, phosphoric acid and 340 Ibg, potash, Cost,
$59.58 per acre.

Yield: 945 lbs. long wrappers per acre.
275 “ short % £

Total 1220 “
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Quality :— Burn, holds fire well, does not coal. Ash, clear
white, hard. Colors, dark, mottled. Teactu?'e, well sweated, open
grain, dull finish. Yield, unproﬁtable.. Size, medium to large.
Vein, medium. Stem, medinm. Relative rank, 21st.

Lor E.
Fertilizers: 2225 lbs. castor pomace and 2141 Ibs. cotton hull ashes per acre,
cont,gining 105 1bs. nitrogen, 152 1bs. phosphoric acid and 340 lbs. potash, Cost,

$50.17 per acre,
Yield: 855 lbs. long wrappers per acre.
265 ‘“ short Ay b

Total 1120

Quality :— Burn, holds fire fairly well, coals very slightly.
Ash, clear white, hard. Colors, darli, mottled. Teocture,Slin-
sweated, close grain, dull finish. Izeld,.unproﬁtable.a. za/e;,
medium to large.  Vein, curly. Stem, medium. Relative rank,
25th.

Lot F.

Fertilizers: 1562 1bs. linseed meal, 509 lbs. cotton hull ashes an'd 2«%2 1bs.
Cooper’s bone per acre, containing 105 lbs. nitrogen, 143 Ibs. phosphoric acid and
150 1bs. potash. Cost, $28.90 per acre.

Yield: 400 lbs. long wrappers per acre.
215 “ short “ i

Total 615 *

Quality :—Burn, holds fire well, does not coal. Ash, clear
white, hard. Colors, clear, dark. Zexture, .Well s.weated, open
grain, fair finish. Yield, fairly profitable. Size, desirable. Vein,
medium. Stem, medium. Relative rank, 18th.

Lot G.
Tertilizers: 3707 lbs. castor pomace and 1180 lbs. cotton hull ashes per acre,
containing 17' 5 lbs. nitrogen, 177 1bs. phosphoric acid and 340 Ibs. potash. Cost,

.62 per acre. -
s Yield: 815 lbs. long wrappers per acre.

“ 2656 ‘ short e i
Total 1080 *

t coal. Ash, clear
ality :— Burn, holds fire well, does no

w}f%; hz};rd. C'olo’rs, clear, dark, Zexture, well s.weated, opf:n
grain’fair finish. Yield, fairly profitable. Size, desirable. Vein,
prom;nent. Stem, medium.  Relative rank, 6th.
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Lor ' H:

Tertilizers: 4450 lbs. castor pomace, 1150 Ibs. cotton hull ashes per acre, con -
taining 210 1bs. nitrogen, 188 Ibs. phosphoric acid and 340 Ibs. potash, Cogt
$70.37 per acre. {

Yield: 940 lbs. long wra’i)pers per acre,
276 ¢ short* ¢ &

Total .1215 1

v

Quality :—Burn, holds+fire well, coals very slightly. Asz,
clear white, flakes slightly. €olors, medium to light.
well sweated, open grain, fair finish.
Size, medium to large.
rank, 2d.

Texture,
Yield, fairly profitable.
Vein, light. Stem, medium. Relative

Lot 1.

Fertilizers: 2225 lbs. castor pomace, 1241 lbs. cotton hull ashes and 656 lbs.
nitrate of soda per acre, containing 210 lbs. nitrogen, 152 lbs. phosphoric acid
and 340 lbs, potash. Cost, $64.93 per acre.

Yield: 905 Ibs. long 'Wrappers per acre.
280 ‘“ short ¥ 4

Total 1185 *“

Quality :— Burn, holds fire well, does not coal. Ash, clear
white, hard. Colors, medium to dark, mottled. Zexture, well
sweated, open grain, dull finish. Yield, fairly profitable. Size,
medium to large. Vein, prominent. Stem, medium. Relative
rank, 5th.

Lor J.

Fertilizers: 2225 1bs. castor pomace, 1241 lbs. cotton hull ashes and 656 lbs.
nitrate of soda per acre, containing 210 lbs. nitrogen, 152 lbs. phosphoric acid
and 340 lbs. potash. Cost, $64.93 per acre.

Yield: 865 lbs. long wrappers per acre.
285 * short 4 °f

Total 1150 *

Quality :— Burn, holds fire well, does not coal. Ash, clear
white, hard. Colors, clear, dark, Zexture, well sweated, open
grain, dull finish. Yield, fairly profitable. Size, medium to
large.  Vein, prominent. Stem, small. Relative rank, 11th.
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Lor K.

Portilizers: 1423 lbs, cottonseed meal, 1182 1bs. double sulphate of potash and
‘magnesia and 396 Ibs. of Cooper’s bone per acre, containing 105 Ibs. nitrogen,
157 lbs. phosphoric acid and 340 1bs. potash. Cost, $40.06 per acre.

Yield: 905 lbs. long wrappers per acre.
285  short ¢ ¥

Total 1190 *

Quality :—Burn, holds fire fairly, coals very slightly. Ash,
" clear white, hard. Colors, dark, mottled.‘ Temrfw'ea3 well svireat,ed,
. open grain, dull finish.  Yield, unprohtablfe. Size, medium to
large.  Vein, curly. Stem, medium. Relative rank, 17th.

Lot L.

Tertilizers: 1423 Ibs. cottonseed meal, 1182 lbs. double sulphate 'of. potash and

~ magnesia, 396 1bs. Cooper’s bone and 300 1bs. lime per acre, containing 105 lbs.
1

: nitrogen, 157 1bs. phosphoric acid and 340 Ibs. potash. Cost, $42.04 per acre.

Yield: 645 lbs. long wrappers per acre.
225 “ short “ 3

Total 870 *

Quality :—Burn, holds fire well, coals very slightly. Ash,
clear white, hard. Colors, dark, mottled. Temturef, well sv.veated,
open grain, dull finish. Yield, unprofitable. Size, mfadmm tko
large. Vein, prominent, curly. Stem, heavy. Relative rank,

19th.

Lor M.
Fertilizers: 1423 Ibs. cottonseed meal, 638 1bs. high grade sulphate of potash
and 396 1bs. Cooper’s bone per acte, containing 105 lbs. nitrogen, 157 1bs. phos-
phoric acid and 340 1bs. potash. Cost, $38.28 per acre.

Yield: 655 lbs. long wrappers per acre.
950 “ short g

Total 905 “

Quality :—Burn, coals slightly, holds fire. Ash, clea(ll- wblt)t:é
hard. Colors, dark, mottled. Texture, pf)OI’IY s'we}:;the 3 1076 o
grain, dull finish.  Yield, unprofitable. Size, desirable. A
medium. Stem, medium. Relative rank, 24th.
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Lor N.

Fertilizers: 1423 lbs. cottonseed meal, 638 1bs. high grade sulphate of
396 lbs. Cooper’s bone and 300 lbs. lime per acre, containing 105 lbs, n
157 Ibs. phosphoric acid and 340 1bs. potash, Cosf, $40.26 per acre. - ;

Potash,
itI'Ogen,

Yield: 815 lbs. long wrappers per acre.
290 ¢ shert§ “ £

Total 1105 “

Quality :—Burn, holds fire well, ¢ i

¢ , coals slightly. Ash, mj
gray. C?lors, dark, mottled. Zeawture, well sweated ,mI:dliX 3
clos'e grau?, dull finish. Y%eld, unprofitable. Size ,desirabulm
Vein, medium. Stem, medium. Relative rank, 22d. : 1

Lor O.

Fertilizers: 1423 lbs. cottonseed meal, 578 Ibs. carbonate of potash and 396
lbﬁ. Cooper’s bone per acre, containing 105 1bs. nitrogen, 157 Ibs. phosphori
acid and 340 lbs. potash. Cost, $71.46 per acre. i

Yield: 680 lbs. long wrappers per acre.
290 ‘ short 2 .

Total 970 *

Quality :— Burn, holds fire fairly, coals slightly. A4sk, mixed
gray, hard.  Colors, dark, mottled. Zexture, well s;veated
n.nedium close grain, dull finish. Yéeld, unprofitable. Size dez
sirable.  Vein, fine. Stem, small. Relative rank, 13th. :

Lot P.

Fertilizers: 1423 lbs. cottonseed meal, 1724 lbs. double carbonate of potash
and magnesia and 396 1bs. Cooper’s bone per acre, containing 105 lbs. nitrogen,
157 lbs. phosphoric acid and 340 lbs. potash. Cost, $55.94 per acre.

Yield: 525 lbs. long wrappers per acre.
2656 ¢ short & 3

Total | 190

‘Quality :—Burn, bolds fire well, does not coal. Ash, clear
white, hard. Colors, medium to dark. Zexture, well sweated,
open grain, fair finish. Yield, fairly profitable. Size, medium
to large.  Vein, light. Stem, medium. Relative rank, Tth.
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Lor Q.

2000 lbs. Baker’'s AA superphosphate and 4000 lbs. Baker’s
containing 238 lbs. nitrogen, 4562 lbs, phosphoric acid

tilizers:

acco manure per acre,

522 Ibs. potash.

i Yield: 535 lbs. long wrappers per acre.
220 ‘ short & $

Total 1755 “

.— Burn, does not hold fire, coals. Ash, mixed gray.
ors, dark, mottled. Zeéxture, well sweated, medium close
in, dull finish. Yield, unprofitable. Size, medium to large.
in, prominent. Stem, medivm.  Relative rank, 27th.

 Quality

Lor R.

‘Fertilizers: 2000 1bs. Stockbridge tobacco manure per acre, containing 116 1bs.
irogen, 227 1bs. phosphoric acid and 202 1bs. potash.

Yield: 645 lbs. long wrappers per acre.
225 ¢ short & Y

Total 870 “

" Quality :—Burn, holds fire well, does not coal. Ash, clear

thite, hard. Colors, dark, mottled. Teature, unsweated, medium
pen grain, dull finish. Yield, unprofitable.  Size, desirable.
‘Vein, prominent. Stem, medium. Relative rank, 29th.

Lor 8.
rertilizers: 3000 lbs. Stockbridge tobacco manure per acre, containing 174 lbs.
ogen, 340 1bs. phosphoric acid and 303 lbs. potash.
L Yield: 720 lbs. long wrappers per acre.
255 * short A ¢

Total 975 *

Burn, holds fire well, coals slightly. Ash, mixed

Colors, medium to dark. Texiure, well sweated,
Yield, fairly profitable. Size, desirable.
Relative rank, 20th.

- Quality :—
ray, hard.

- open grain, dull finish. -

Vein, prominent. Stem, medium.

Lot T.

itrate of soda and 300 lbs.
]bs. phosphoric acid. Cost,
1380 1bs, per acre.

Fertilizers: 1050 lps. dry ground fish, 550 lbs. n
me per acre, containing 142 lbs. nitrogen and T1
- §32.83 per acre. Total yield, including top leaves and seconds,
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Quality :—Burn, holds fire well, does not coal. Ash, cleay
white, hard. Colors, dark, mottled. Texture, well sSweated
medium open grain, dull finish.  ¥ield, unprofitable. Sz, de:
sirable.  Vein, medium. Stem, medium.  Relative rank, 28th,

Lor TU.
Fertilizers: 2000 1bs, Mapes’ tobacco manure, wrapper brand, per acre, cop-
taining 120 Ibs. nitrogen, 114 lbs, phospheric acid and 212 1bs. potash.

Yield: 855 lios.-long wrappers per acre,
255 “ short gt A¢

Total 1110 *

Quality :— Burn, holds fire fairly well, coals slightly.  Asp,
clear gray, hard. Colors, dark, mottled. Tewture, well sweated,
medium close grain, dull finish. Yield, unprofitable, Size,
medium to large.  Vein, curly. Stem, medium. Relative rank,
15th. '

Lor V.
Fertilizers: 2400 Ibs. Mapes’ tobacco manure, wrapper brand, and 400 lbg,

Mapes’ Starter per acre, containing 157 Ibs. nitrogen, 190 Ibs, phosphoric acid
and 268 lbs. potash.

Yield: 742 lbs. long wrappers per acre,
232 “ sghort £ L

" Total 975

Quality :—Burn, holds fire well, coals very slightly. 47,
mixed gray, hard. Colors, mottled, dark. Teature, well sweated,
medium close grain, dull finish. Yield, unprofitable.  Size,
medium to large. Vein, medium. Stem, medium,  Relative
rank, 16th.

Lot W.

Fertilizers: 2400 1bs. Mapes’ tobacco manure, wrapper brand, per acre, con-
taining 145 lbs. nitrogen, 136 lbs. phosphoric acid and 254 1bs, potash,

Yield: 548 Ibs. long wrappers per acre.
210 ** short L i

Total 158 «

Quality :— Burn, holds fire fairly, coals very slightly. AsZ,
wixed gray. Colors, medium to dark, mottled. Zeature, fairly
Sweated, medium open grain, dull finish.  ¥%eld, unprofitable.
Size, medium to large. Vein, curly. Stem, medium. Relative
rank, 12th. .
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Lot X.

Fertilizers: 2000 1bs. Sanderson’s formula per acre, containing 88 Ibs. nitrogen,

, 9241 Ibs. phosphoric acid and 172 Ibs. potash.

Yield: 600 lbs. long wrappers per acre.
226 ‘ sghort 5 o

Total 8256 “

Quaiity :— Burn, holds fire fairly, coals slightly. Ash, c!ear
ray. Colors, dark, mottled.  Zexture, well sweated, n‘xedlum
glrose grain, dull finish. Y7eld, unprofitable. Size, medium to

large. Vein, prominent. Stem, medium. Relative rank, 23d.

Low Y.

Fertilizers: 1423 lbs. cottonseed meal and 6825 lbs. wood ashes per acre,cco?‘-
taining 105 Ibs. nitrogen, 150 lbs. phosphoric acid and 340 lbs. potash. Cost,

$66.79 per acre.

Yield: 635 lbs. long wrappers per acre.
200 “ short 5 k¢

Total 835 *

i t coal. Ash, clear
uality :—Buwrn, holds fire well, does not c
wh?te thd. COZc,ws, clear, dark. Zexture, well s.weated: open
'grain’ good finish. Yield, fairly profitable. Size, desirable.
Vez’n, medium. Stem, medium. Relative rank, 1st.

Lor Z.
Fertilizers: 1260 lbs. dry ground fish, 1211 lbs. double sulphate'of potash T;,]d
o ;'laz and: 256 1bs. Cooper’s bone per acre, containing 104 lbs. nitrogen, 86 lbs.
magnesi ;
phfsphoric acid and 340 1bs. potash. Cost, $43.79 per acre.

Yield: 750 lbs. long wrappers per acre.
250 * short ¢ 3

Total 1000 *

i Is slightly. Ash, white,
ity :— Burn, holds fire fairly, coa .
1 %ual‘?v’olors clear, dark. Zexture, well sweatefl, open igr:?‘m,
f;:- .ﬁnish ,Yz'eld, fairly profitable. Size, medium to large.
Vein. medium. Stem, medium. Relative rank, 4th.
b

Al
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Lot AA.

Fertilizers: 10 to 12 cords stable manure per acre, containing 111 lbs, uitrogeu
71 1bs. phosphoric acid and 149 1bs. potash. :

Yield: 650 lbs. long Wrappers per acre.
160 * short it fa

Total: 810 “

Quality :— Burn, holds fire well, does not coal. >As/z, clear
white, hard. Colors, medium, to light. Zeature, well sweated
open grain, fair finish. ¥7eld, fairly profitable. Size, medium t(;
large. Vein, medium. Stem, medium. Relative rank, 3d.

Lor BB.
Fertilizers: 3091 lbs. tobacco stems per acre, containing 111 lbs, nitrogen, 36
Ibs. phosphoric acid and 486 lbs. potash. Cost, $36.00 per acre.

Yield: 830 lbs. long wrappers per acre.
295 ‘* short i H

Total 1125 *

Quality :—Burn, holds fire well, coals slightly. As#, raixed
gray, hard. Colors, clear, medium to dark.  Zexture, well
sweated, open grain, fair finish. XY%eld, profitable. Size, desir-
able. Vein, medium. Stem, medium. Relative rank, 8th.

Lot CC.

Fertilizers: 3000 lbs. Pinney’s formula fertilizer per acre, containing 131 lbs.
nitrogen, 196 1bs. phosphoric acid and 305 1bs. potash.

Yield: 540 lbs. long wrappers per acre.
245 “ short # &

Total 185 “

Quality :— Burn, holds fire fairly, coals slightly. Ash, mixed
gray, hard. Colors, medium, mottled. Zeature, well sweated,
medium close grain, fair finish,  ¥ield, unprofitable. Size, desir-
able. Vein, medium. Stem, medium, Relative rank, 10th.

The lots of tobacco arranged in order of their value as wrappers
are as follows:

Y H kA 7 T G- <R BB G i 00 Jeeesw 0
Ist (best) 24 3d 4th 5th 6th 7th Sth 9th 10th 11th 12th 13th
TR ) L R G Tio - B o Do N M
14th 15th 16th 17th 18th 19th 20th 21st 22d 23d 24th 25th
0. T 'R

26th  27th 28th  29th (poorest).
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he first, second and third in this list have a higher value tha_n
others, and have practically the same market value. There is
y little difference in the value of the lots B, U, V, K, F, L,
:of them being more valuable than any of the lots S, D, N, X,
E, A, which differ little among themselves. Lots Q, T, R, are
y much poorer than any others.

DisCUSSION OF THE RESULTS.

‘v{.[‘he season of 1896 was favorable to the‘growth of tobacco.
crop, from setting time to harvest, was in the field 79 da_ys.
18 or more of those days rain fell, and the longest p.enod
ring which there was no rain was 13 days. The total rainfall
ring the time that the tobacco was on the land_was larger than
, any year since 1892, as is shown in the following statement:

TN 1802 . cuiicson cmmmmemsammnas s 16.10 inc‘}}es.
TR e P TR, - e P S R 6.13 2
et R e S &S R e ’l.lg i

T T [ ARSI = e P s 9.3
RS e 11.04 L
G806 . onlisisog o e S RS SR :

ComparaTivE Fire-HorpiNe CAPACITY.

" In the following table is given the relative fire-holding ('sapacity

f the long and short wrappers from each plot, determined by
fessrs. Winton, Ogden and Mitchell. Five _long and five short
yrappers were selected from each lot for this purpose_and each
saf was tested in six different places, three on ea(:,h side of the
drib; at the base, near the center and near the tlg. For ?aoh
¢ the leaf was held horizontally over a “lighter,”—described
the Report for 1892, p. 17—till a circtﬂar hole was burned,
owing on the edges. The leaf was qulckly removed and the
mber of seconds was noted, which elapsed till the 1ast. spark of
e had gone out from the leaf. The average of the sixty trersl:s
as taken to represent the fire-holding capacity of the lot. % e
ot which held fire the shortest time is mfn'ked 100 and the? ot fer
Jots are so marked as to express numerically their cI:jpathyh (l)é
olding fire; for example, the short wrappers .from ;)lt ; Z :
ire for a less time than any others (100), W‘Enle the shor W; lp
.; ers from Lot A held fire more than three times as 101‘:)% (331).
he fire-holding capacity of the leaf,. as shown in the taﬁ e, ;vs;,g,
n every case, increased by fermentation. The average nire-hold-
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ing capacity of the crops, during the five years of the experiment
>

has been as follows :

Crops. Betore Fermentation, Atter Fer:
Crop of 1892_______._.. 9.6 seconds. 24.42:::2::;’10&
S0 Tana L ST 9.0 « : Tl
i 1894e._ - whieres 9. 1 23.2 L
A LRI DI el 14.7 L 33.3 i
S el o B A I 10.1 “ 21.4 i

CoMPARATIVE FIRE-HOLDING CAPACITY. FERMENTED CROPS, 1896
) ;

Average number of seconds

Plot. erﬁ?)ggrs. Wrsahp(ggrs. Cx%lggxi“é?%gl;‘ﬁ? U(rlllllelllrl?mg;elvlvtléﬁm le“?ﬂﬂs e
e e 257 331 259 16.6 2:?%
By 5. 304 2179 250 145 307
A 420 320 313 15.3 344
127 0 bl 250 234 209 10.9 261
Tty s 346 236 244 9.8 26.8
Bt u 307 234 229 117 25.2
Gy O 262 297 209 10.2 23.0
17 e et 321 242 238 8.4 25.1
TR Al 309 205 215 12.6 23.1
T 276 311 255 13.2 28.1
B Nhaeg 232 114 172 6.9 18.9
FRaCaL = 170 132 121 8.1 14.0
M 245 170 174 7.0 19.1
b O e 215 138 147 7.0 16.2
Ok ilanid 250 187 185 10.2 20.3
Piadde il 431 263 288 10.5 34.5
Qot = 100 126 100 gy 11.0
R, 197 208 176 9.9 19.4
IR R 142 131 117 8.3 12.9
it G 0 BE L ! Loy

PN 189 153 145 8.4 16.9
Winbicd. ¢ 180 120 125 10.9 13.8
Wad o sd 191 210 175 10.5 23.2
e e 170 100 112 6.8 12.4
Vit ity 334 236 239 16.0 26.3
Zro 8 S 111 197 163 8.1 18.0
AR 115 153 140 8.4 15.1
BBt (0} 300 199 209 11.1 23.0
Q0 il 185 126 130 6.8 14.3

NumBeEr or FErRMENTED LEAVES To THE POUND.

On p. 309, Report of 1896, is given the mumber of leaves per
pound of each lot of pole-cured tobacco in this crop. The num-
ber of leaves per pound of this same crop, after fermentation in
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case, appears in the following table. From 25 to 35 leaves
o weighed on a balance sensitive to 2 grains, and from these
ghts the results in the table are computed :

NuMBER OF FERMENTED LEAVES TO THE POUND, Cror oF 1896.
Short

Long Short Long
Wrappers. Wrappers. Plot. ‘Wrappers. Wrappers,
R 64 113 e . 69 105
............ {1 110 QI A S 82 88
.............. 66 90 11 AR PO ORI . | 95
______________ 61 91 B e ol 63 96
____________ 67 95 e A s L
______________ 80 104 Bhcot bt e 61 92
.............. 59 93 Voo Sdtie Jinissasiaa 64 83
_____________ 59 5 Rt | SRR oD T L A 93
____________ 62 90 XL T etcnm st B4 9%
.............. 63 107 o ANl Ty S LT ¢ 92
.............. 65 96 AR N el 99
............... 62 99 ATATL T A L anal 102
........... R 96 BB U e ki 85 92
............... (i 97 (510 e e S e 98
5 103

~ The average number of leaves per pound, before and after
fermentation, is as follows:—

Before fer- After fer-
mentation mentation.
Tiong Wrappers ..o -i.-oesteteots 62 68
86 96

Short wrapperS._----c.ccccre aceac

FERTILIZERS FOR THE FIVE YEARS, 1892-1896.
By E. H. JENKINS.

.
3

Sf The work which has just been described finishes the experi-
~ments which were planned in 1892, The results were discussed in
~ the Twentieth Annual Report of this Station for 1896, pp. 310 to
- 821, and are now briefly summarized, together with the additional
- facts brought out by the examination of the fermented crop of
- 1896. The facts regarding the loss of weight during fermenta-
~ tion, weight of leaves, fire-holding capacity and percentage of
- Wrappers, learned from our own experimental crops, are no doubt
“Substantially true of the Connecticut Havana leaf crop in general,
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Loss of Weight during Fermentation.

The loss of weight during fermentation, in each of th
years, ranged from 8.1 per cent. to 14 per cent., but th g
which lost most (1893) was called ‘poorly sweated,’ while 3101‘0
others were satisfactorily fermented. The characte,r and o
total amount of the fermentative changes, determi’nes xsl(;t ke
;::V Ezcl)lces:) is successful or not; but, under our present syste?flh?;

- ?
o f}e'rm(g](t):gozl-)e power.of the owner to control the nature

Weight of Wrapper Leaves.

The average number of leaves per pound of short and long
wrappers, both before and after fermentation, is as follows : g

Before Fermentation. After Fermentation

Short Wrappers._...__ . 87 92
Long Wrappers......... 64 68

1 These are the averages of all the plots under experiment. The
fargest; number of fermented short wrapper leaves per pound
rom any one plot was 113; the largest number of fermented
long wrapper leaves was 98.

Fire-Holding Capacity.

For this determination six tests were made on each of five

leaves, as described on page 241. The average number of seconds

during which the wrappers held fire before and after fermentation

were as follows:

Before Fermentation. After Fermentation.

Short Wrapper Leaves. ... 12.0 28.5
Long Wrapper Leaves.... 9.2 23.9

The fire-holding capacity of the fermented leaves was, generally,
more than double that of the unfermented.

Percentages of Wrappers.

¥ The percentages of long and short wrappers in the sorted crops
6g‘ve ranged.from 47.2 (1893) to 66.6 (1892), and have averaged

.7. Certain plots have yielded as high as 78 per cent.
of wrappers.
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Yield per Acre of Pole- Cured, Sorted Tobacco.

The average yield for all the plots has ranged during the five

oars from 1568 to 1876 pounds per acre and has averaged 1685
ands. The maximum yield from any single plot in a single

has been 2280 pounds; the minimum yield, 1145 pounds.

Loss of Weight in Sorting.

The loss of weight in sorting has ranged from 4.6 to 5.3 per
‘ent. of the weight of the crop in the bundle ; that is, one thou-
;and pounds of tobacco in the bundle, yielded, on the average, 950
of sorted tobacco. The extent of this loss depends upon
dampness of the erop when stripped, the length of time it is
posed to drying conditions and the water added during sort-
jg. The best growers avoid, as far as possible, the addition of
water to the leaf, either by blowing or sprinkling. Such appli-

ons unless very carefully made are apt to spot the leaves and
to damage the quality of the tobacco during fermentation.

. The Comparative Value of the Leaf from the Several Plots.

" The fermented crops from each plot have annually been exam-
d by the expert and all points regarding their quality carefully
noted. These notes for each year have been printed in our
reports. The decisive test of the comparative value of the sev-
eral fertilizers must, however, be found in the -comparative value
of the tobacco raised with their help. This was determined
‘annually by the expert,—a tobacco dealer of experience, who,
f the samples from all the plots,

oraded them in the order of their value as wrappers.

" When we study the comparative values of the crops from the

enty-nine plots for the five years of experiment, it appears, as
are not alike in any two years:

as to be expected, that they
or example—Of the twenty-nine lots of tobacco, in 1893 P was
‘graded as fourteenth; in 1894, second; in 1895, first; and in

. 1896, seventh. That is, in 1893 this lot of tobacco was of average
quality ; in 1894 and 1895 it was the best, or nearly the best, and
“in 1896 there were only six lots of better quality.

- If, now, we average the five numbers representing the grading
£ the tobacco for each year, in the case before us 14, 2, 1 and 7,
e obtain the figure 6.0, which is a numerical expression of the
~ average quality of the crop on this plot for the four years taken
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together. In like manner we ma
! y get a figure expressi
average quality of the crop from each plot f%r the “}’)};(‘)’?ngsthe
th(ral‘;mallertl)lumbers representing higher values At
e numbers expressing the avera ity .

ge quality of the toba .
thle five years (lots ?, F,P,T,Y, Z, AA, and BB for ‘fouico for
1n ¥), as just explained, are here given, arranged in ord ahel
owest numbers expressing the best oiualit,y. e

.

eligggseitl‘]i' . | Numbers

Lot. relative ‘ et
hi quality. Rank. | Lot. a%lgltxlt‘;‘
s e g ig 154 o I S 0 L TR T 14.0 : I;??;
e T % ;g i ................ 15.0 16th
SRISL MLVIE vl i o 7.8 4th i AR T T 126 S
sl 0 PR et e
s 8.5 IR Bt & Coloe b 16.0 20t
e 9.6 54T vy T e o F 16 6 21th
i FITa R 10.3 BEERRGE - E ol 17.8 2 St
T 104 OULENRI L o o 19.8 22d
s T 10.0 (i e el R R Al 21.4 2432
ke 114 14 R0 1 X0 1EE SO A s i 23.0 25;1
S e 12.6 120he{iB . oo 8 a5 24.0 26t}1
AT S ety 13.4 13th ‘ Mt 8 24.4 27

________________ 13.6 okl et PRI L < 25'5 28:1?

1. ErrEc i
T OFAI‘HE QuaNTITY OF FERTILIZER-NITROGEN ON
THE AMOUNT AND QuALity oF THE CRoP

P

earISOt;:(?, C, D, E, G and H have received annually, for five
ghor'; .dpounds of potash and from 140 to 190 ~pound; of phos
ic acid per acre, chiefly in form of cot )

at the rate of 1200 pounds per acre. ftinahatl ashos,  applied
anglotls0 tA, g and D have also received annually cottonseed meal
plotspA z a EGhand H, castor pomace, in such quantities that
S EG ad annually 105 pounds of nitrogen per acre
P an 175 pounds and plots D and H 210 pounds of f ’
tilizer-nitrogen. pounds of fer-

* Th
ek mit(;le'y( ;2222::;3‘09 Ofl potash and phosphoric acid has been the nitroge-
small amount. Tl;is Ia;Ilea or castor pomace), which supplicd a comparatively
growers suggested it a c{fe’ i 0% potash was used because experienced
amount is HTuch larger :h ]t 'Bgrees with a common practice. We believe the
acid, too, is probab]g] ?n-ls generally required. The amount of phosphoric
from thé ashes usedy t}arge i Racess of the crop requirements, but as it came
potash supplied. , the quantity could not be made less without lessening the
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From plot D, which received 8000 pounds of cotton seed meal
rly, has been harvested on the average of five years’ experi-
nts, a larger weight of wrappers per acre than from plots A
d O, which received 1500 or 2500 pounds of cotton seed meal.
e gain was large enough to make the use of the larger amount
cotton seed meal profitable, even if the crops sold for 12 cents
pound orless. The average quality of leaf for five years was
o better where the larger quantities of cotton seed meal were

' Like effects followed the use of equivalent quantities of castor

mace. The detailed results appear in Table L.

7 oF DIFFERENT AMOUNTS OF NITROGEN.

pLE L.—EFFEC
No. of pole-cured

Tobacco Crop, pounds per acre. Leaves Lo pound. holds fire. Com-
t nds Long Short Percentage Long Short Long Short parative
i per acre. Total. Wrap. Wrap. of Wrap. Wrap. Wrap. Wrap. Wrap. Value.
Seed Meal 105 16156 740 245 61 66 89 14 15 17th
omace._.. 105 1760 803 203 60 59 84 10 15 26th
pe - - 1688 772 224 61 63 87 12 115
Seed Meal 175 1673 795 276 64 61 85 12 14 9th
"Pomace_-- 175 1700 769 267 61 62 81 10 13 16th
gerage ---- 1687 782 272 63 62 83 i
Seed Meal 210 1839 957 268 67 60 85 10 16 11th
or Pomace .. 210 1863 996 271 68 60 84 10 12 Tth
1851 977 269 68 6o 85 10 14

erage .-

Cax Parr or A HEAVY DrEsSING OF NITROGEN BE ADVAN-
rAGEOUSLY APPLIED IN FOoRM OF NITRATE OF SODA,
DurING THE GROWING SEASON ?

- Like quantities of cotton hull ashes were applied to plots 1501
" and J annually for five years. Like quantities of nitrogen (210
- pounds) were also put on these three plots, but, while the nitro-
- gen applied to plot I was all in form of castor pomace, plots I
~ and J received only 105 pounds of nitrogen per acre in the form
" of castor pomace, the other 105 pounds being in the form of
| nitrate of soda, either in one application (plot J); or in two (plot
~ 1). The average yield of tobacco suitable for wrappers was
| about 45 pounds larger on plot J than on either of the other
plots, but its average quality during the five years of experiment
- was somewhat poorer than on plot H, so that there would appear
" to be no economy in substituting nitrate of soda for castor
. pomace, as part of a heavy application of nitrogen. The detailed

: Tesults appear in Table 1L

AVERAGES OF FIVE YEARS.
No. of seconds
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TABLE IT.—EFFECT OF N1TRATE OF SODA ADDED During T

HE GROWING SEAsON
AVERAGES OF FIve YEARS.

Pglgitg‘ Castor E}"L%aée and Ca§t0rrl)’l((>)1t11iie ang
R of Fertilizer-Nitrogen, omace. Nit'rsfte of Soda. I\itr‘&le of Sodg,
pounds per acre__________ 210 210 210
Yield of leaf tobacco in pounds,
Aol o u e St 1863 1860 1932
of Long wrappers .. __ __ 96 . 973 1040
of Short SR Py " 271 273 293
Per cent. of wrappers in Crop.__ 68 617 69
No. of pole-cured Ileaves TR
pound long wrappers _____ 60 63 65
Shorfles@sr & 0 84 83 80
No. of seconds holds fire,
long wrappers ___________ 10 9 10
short WEApDerg i o o 12 15 16
Comparative value .__________ Tth 19th 12th

3. COMPARISON OF Corron Skep MEear AND Castor Powmicp
As Tosacco FERTILIZERS,

Six plots were used for this comparison. The data regarding
them are given in Table I, were dressed with
castor pomace yielded more tobacco in the five years’ experiment

o
111 pounds of sorted tobacco, or 25 pounds of wrappers annually,
At the prices which have prevailed, this increase would be enough
to make the use of castor pomace profitable, ¢f' the quality of leaf
was alike, but on the average of five years, the quality of leaf
raised on cotton seed meal was somewhat better than that of leaf
raised on castor pomace. The comparative values of the tobacco
raised on the three plots dressed with cotton seed meal were 17th,
9th and 11th. The comparative values of the tobacco raised
on the plots dressed with castor pomace were 26th, 16th and 7th.

4. COMPARISON oF Linseep MEar with Corroxn Seep MEAL
AND CAsTOR Powmack.

(Plot B compared with Plots A and E.)

These experiments were carried out for four
The data regarding them appear in Table ITL.
of total crop and of wrappers was
linseed was used as a fertilizer,
ashes, than where equivalent

years only.
The weight
decidedly less where
in connection with cotton hull
quantities of cotton seed meal,

.

249

TOBACCO EXPERIMENT. RESULTS, 18992-1896.

b of castor pomace were used. i The differences in Welfcl:t
' rappers were 157 pounds, in case of castor POt é
:5 ounds, in case of cotton seed meal; but the quality o
’ f,-orl:l the p’lot dressed with linseed Was. decide:dly better than
\at of leaf from the other two plots. Their relative ranks were,
_f the plot dressed with linseed, 5th, from the plot", dressed
- ‘seed meal 19th, from the plot dressed with castor
3 cous;]h Plot F ,Which was dressed with the same amount
‘Iﬁace’dQ B but Wi;/h only half the amount of potash, yielded

E }?ii:h :‘m the average of the four years rankec-l 9th.
| glvative ranks of lots A and E are slightly different {from
A ;1;1? B i Tinis 1, being caleulsted, in Tuble TIL, for four

ears instead of five.

TIT1.—CoMPARISON OF LINSEED MEAL WITH COTTON SEED MEAL AND CASTOR

PoMACE. AVERAGE OF FOUR YEARS.
PlotB.  Plot A. Plot . 11"{10_1 F&*
ML HaL  paer, - Tieer
105 105
unt of Nitrogen per acre, pounds______. 105 1;22 48 i
age yield of tobacco in pounds, total.___ 1501 i e o
5.~ i Long Wrappers..-.---< .= 664 . v i
g5 ¢ Short wrappers...-------- 2:: i w i
cent. of Wrappers in Crop - -c.aee__...
f pole-cured leaves in 1 pound 3 o i 4
Rlong wrappers ... oo-eeeoooooo-- g e & .
BRI R W rappOrs - - - o--cc-aoeiccooen o b % :
of seconds holds fire, long wrappers..... i - % &
i £5
. ¥ 5th 19th 28th 9th

* Dressed with half as much potash as plot B.

b TTON SEED MEAL AS A
= 5. ComparisoNy or Fisa wira Co
Tosacco FERTILIZER.

(Plot Z compared with Plot K.)

i lowing years were dressed

: K in 1893, and the fol
: 'shl(;;iez ?11;?1tities of b(’)ne and double sulphate of gota;h .:.n(;l

: esiaq Each plot also received annually 10‘5 poun s? n;t:m
Lgeif%;nplot 'Z in form of dry ground fish, plot K in ffor[rn;l oth;:opl()t
b ield per acre fro
3 . The average annual yie '
I :l.;:(:s::ieilrith dry fish as asource of nitrogen has been less th:;)dﬁ:)}:z
% bout 250 pounds,

' ith cotton seed meal by a P
1 ':::tc(::;iss:? V:Z-Iappers in the erop has been considerably smaller,
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56 per cent. from dry fish, 63 per cent. from cotton seed mea],
The quality of the leaf raised on Z has, however, been surprig.
ingly good, being graded on the average of the four-year tegt as
4th, while the tobacco from plot K was graded 17th. The datg

regarding the crops are shown in Table 1V,

TABLE IV.—CoMPARISON OF Fis WITH COTTON SEED MEAL A A ToBacog
FERTILIZER.  AVERAGE oF Four YEARs.

Plot Z, Plot K.,
Dry Fish. Cot&[oen;lb:eed

Amount of Nitrogen Per acre, pounds..._._____._.___ 105 105
Average annual yield of tobacco in pounds, total_.___ 1496 1740
Long wrappers, ponndss oo o oA 611 879
Short & ANR T L e e B 228 217
Per cent. of wrappers in Unbjyes salimin o BN o 56 63
No. of pole-cured leaves in 1 pound long wrappers .__ 62 58
short R LT 87

No. of seconds holds fire, long wrappers_____________ 7.6 7.6

short wrappers _______.____ 11.1 9:7

Comparativerank..._._..__..___... . . - 4th 17th

6. COMPARISON OF STABLE MANURE AND ToBacco StEMS,

Plots AA and BB were introduced into the experiment in 1893,
In 1892, when the other plots were under tillage, these plots were
uncultivated and were covered with a sparse growth of poverty
grass and blackberry vines. Hence a strict comparison of these
with the other plots cannot be made.

Plot AA has been dressed annually for four years with mixed
yard manure at the rate of 10-12 cords per acre, estimated to
supply about 111 pounds of nitrogen, 71 pounds of phosphoric
acid and 149 pounds of potash. In 1893 and 1894 it also received
500 pounds per acre of Swift-Sure Superphosphate, containing 15
pounds of nitrogen, 72 pounds of phosphoric acid and 23 pounds
of potash,

Plot BB has received in each of the four years 6000 pounds of
tobacco stems, containing 111 pounds of nitrogen, 36 pounds of
phosphoric acid and 486 pounds of potash. In 1893 and 1894 it
likewise received 500 pounds of Swift-Sure Superphosphate.

The yield of tobacco from plot BB (tobacco stems) was an aver-
age one (1654 pounds), but from plot AA (stable manure) it was
much below the average (1890 pounds), which is fully explained
by the low availability of the nitrogen of stable manure. Where
ten to twelve cords per acre are used, it should be supplemented
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: ome quickly available form of nitrogen, like cotton seed
‘On the average of four years the tobacco from AA

ure) was graded 6th, that from BB (stems) 18th, while that

m the three plots dressed with cotton seed meal and cotton hull

: was graded 19th, 10th, 12th. -

Z'Iflfe datag regarding the crops are shown in Table V.

V.—STABLE MANURE COMPARED WITH COTTON SEED MEAL AND TOBACCO

STEMS, AVERAGE OF FOUR YEARS.
Plot A. Plot AA. Plot BB.
s Sged g Stable Tobacco
Cotton Hull Ashes. Manure. Stems.

’.\ arly yield of leaf-tobacco,

i veraggs);fer zcrz ______ 1585 1390 16564

0E Der aCre .. cv ccaeawa

A ;P;-age yearly yield of long wrappers, ful i
3 pounds per acre ... ...--- 733
A verage yearly yield of short wrap- o i
~ pers, pounds per acre ... ___..... 21\9 L i
Per cent. of wrappers in crop_...... 60

No. of pole-cured leaves in 1 pound of ¥ at

BOBZ WIappers .- - ---__ooo-coeea- 63
‘No. of pole-cured leaves in 1 pound of e 2
ERHOTt WIappers ... ---cc-cesann- 85
‘No. of seconds holds fire, long wrap- . e 5
B o eeeimnes
' No. of seconds holds fire, short wrap- e 5 if
B 19th 6th 18th

7. CoMPARISON OF THE ErrrEcrs oF VArious ForMs oF
Porasa oN THE Quariry oF THE CRrOP.

(Plots A, K, L, M, N, O, P, Y.)

~ All of the plots in this series were dressed each %eare :;lz:bt?,i
~ pounds of nitrogen per acre, in form of cotton seed m

' r acre).

7'j15()Aollpw(\)r‘:a1']: ?ilﬁ:wise d)ressed annually with 340 p?un(;is (ii:::rguqf
3 potash, but in different jforms. Thus A recelv:ia. Sy
.‘asheS-’K, double sulphate of potash. and' mag:u:he ,rat; s
] Bulph;te of potash and magnesia, with lime ? o S
3 pounds per acre; M, high grade su‘lphat? ol.poe i t,h : ;ate h
grade sulphate of potash and magnesia, with lim

* 800 pounds per acre; O, carbonate of potash; P, double carbon-

‘ ia; d ashes.
: h and magnesia; and Y, woo 4
at(;?(l)it:) (Xa:nd I;[ recfived a,bout, 150 pounds of phosphoric acid
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annually per acre, chiefly in the ashes. The like quantity was
supplied to the other plots in form of Cooper's bone.

Plots O, P, Y and A, to which the potash was applied in some
form of carbonate, yielded 1549, 1416, 1482 and 1615 pounds of
sorted tobacco, respectively, considerabrj less than the avera
1685 pounds. The other plots named, which received potashgit:
form of sulphate, yielded more than the average. The tobacco
from plots K, L, M and N, all of which were drec;sed with potash
in form of sulphate, had slightly heavier leaves and did not hold
?ire quite as long as the others in this series which received potash
in some form of carbonate.

In general, the crops from plots which were dressed with car-
bonate of potash in form of pure carbonate of potash, wood ashes
double carbonate of potash and magnesia and cotton hull ashes’
were of better average quality than those from plots dressed with’
forms of sulphate of potash, either with or without lime, as appears
in the following statement: ,

\
‘ Plot | Plot | Plot | Plot | Plot lot |
A. K. 1t ; o \ P

=

TABLE VI.——COMPARISON OF THE EFFECTS OF VARIOUS FORMS OF PoTASH AS TOBACCO FERTILIZERS

Yield of Tobacco per acre

[
=
b o ) ;
| A [ ° ) 2
‘ 34 e £ - £ .
Source of Potash. 2 = | 5= = =g e LSS
= S oF =) Az 3 o7
@ ® e = = :: o o
< 2% | 23 @ (71 ~ ae
lis a2 188 | ¢ | of | % | 22
| L=} g o
(e edE e Be LB
= | =B |35:1 84| &5 | £ | if
[l 2a | Z¢8 & 3 5 =<
&= Bw g e 0o 59 = 2=
S a Framl S = E 3%
== =} o a

L e | 2a1 |3t | amr |20 | 903 | oot | soh
PTer cent. of wrappers in .cro_p‘ ::::: 61 65 2;; 22‘:33 o ‘ e e
No. czf pole-cured leaves in 1 1b. long | i i) it
e e Bl R R
No. seconds hoids v, lowg weapoors| 14 | 8 | 8 | ¢ | 8 | % | 33
Relative rank._ .. ___ Sl??lit W-r-a-p-pe_erJ igth igth ;(l)st égth ééd %éth‘ 1?5t
* Four years’ test. '

\ Wood Ashes.

_________ 1615 (1776 |1664 (1709 (1690 (1549 |1416 1482

9l
12
17

2d

.
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Tosacco RAisED oN Mixep FERTILIZERS SUPPLIED BY MANvU-

FACTURERS.

" Plot Q received per acre annually for five years, 2000 pounds of
AA Superphosphate and 4000 pounds of Baker’s Tobacco Manure,
made and supplied by H. J. Baker & Bro. of New York. The
two supplied 238 pounds of nitrogen, 452 pounds of phosphorie

acid and 522 pounds of potash.
Plot R received per acre annually 2000 pounds of Stockbridge

Tobacco Manure and 500 pounds of the same, used as a starter.

The two supplied 154 pounds of nitrogen, 307 pounds of phos-
phoric acid and 278 pounds of potash.

Plot S received in 1892, 4000 pounds per acre of Bowker’s
Tobacco Manure. In 1893 and each succeeding year, 3000
pounds of Stockbridge Tobacco Manure and 500 pounds of
Stockbridge Tobacco Starter were used, the two containing 209
pounds of nitrogen, 393 pounds of phosphoric acid and 396
pound of potash. _

The fertilizers for plots R and S were made and supplied by
{he Bowker Fertilizer Co. of Boston and New York.

Plot U received in 1892, per acre, 500 pounds of lime, 500 pounds
of Mapes’ Tobacco Starter and 2600 pounds -of Mapes’ Wrapper
Brand Tobacco Manure. In 1893 and the following years it
received 600 pounds per acre of Mapes’ Tobacco Starter and 2200
pounds of Mapes’ Wrapper Brand Tobacco Manure, the two con-
taining 158 pounds of nitrogen, 211 pounds of phosphoric acid
and 278 pounds of potash.

Plot V received per acre in 1892, 500 pounds of lime, 500 pounds
' Tobaceo Starter and 2600 pounds of Special Tobacco
Manure. In 1893 it received 800 pounds of Starter and 2000
pounds of Mapes’ Wrapper Brand Tobacco Manure. In 1894 and
the following years it received 400 pounds of Starter and 2400
pounds of Wrapper Tobacco Manure. These supplied 163 pounds
of nitrogen, 196 pounds of phosphoric acid and 294 pounds of

potash.
Plot W receive
pounds of Tobacco Starte

of Mapes

d per acre in 1892, 500 pounds of lime, 500
r and 2600 pounds of Special Tobacco
Manure. In 1893 it received 1000 pounds of Starter and 1800
pounds of Wrapper Tobacco Manure. In 1894 and the following
years it received 2400 pounds of Wrapper Tobacco M.anur.e, sup-
plying 151 pounds of nitrogen, 143 pounds of phosphoric acid and

280 pounds of potash.
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The fertilizers for plots U, V and W were made and supplieq

by the Mapes’ Formula and Peruvian Guano Co. of New York
City.
Plot X received per acre in 1892, 6000 pounds of Sanderson’s

Tobacco Manure, and in 1893 and each “of the following years it

received 2000 pounds of the same hbrand of fertilizer, supplying
103 pounds of nitrogen, 281 pounds of phosphoric acid and 105
pounds of potash. :

The fertilizers for this plot were made and supplied by L. San.
derson, New Haven.

The results of this series are given in the following table, anq
are submitted without further comment.

TABLE VIL.—ErFFECTS OF FERTILIZERS MADE AND SUPPLIED BY THE FIRMS NAMED

Name of Manufacturer., Baker. Bowker. Bowker. Mapes. Mapes.
Plot. Q. R. 3 s VP
PoLE-CURED CROP.

Total crop, pounds per acre 1892 1614 1770 1991 1624 1600 1605
Long wrappers, * & 896 673 893 1039 96 64 755
Short et Y = 252 247 213 256 226 228 240

62

Per cent of wrappers .____. 61 57 66 65 63 62
No. of long wrapper leaves

perpound. il oo ool 58 64 61 59 61 63 61

No. of short wrapper leaves

peripouna il ol Lo 80 73 86 {1 86 94 86

Holds fire, seconds, long
wrappers
Holds fire, seconds, short

WYBDPETE ozt il 7.0 11.0 12.0 10.0 12.0 12.0 7.0

The relative rank of the tobacco from these plots, during the
past five years, has been :—

For the five years

together.

Q Baker's._.... 15th, 20th, 29th, 24th, 27th, 25th
R Bowker's._.. 13th, 17th, 23d, Tth, 29th, 22d

S e 1ith,  hefedod, 8th,  20th, 14th
T "Mapes! - -2 20th, 4th, 18th, 13th, 15th, 15th
v SRy 24th, 11th, 24th, 3d,  16th, 18th
A LS T el 18th,  2d, 8th, 2d, 12th, 5th
X Sanderson.... 2lst, 27th,  9th, 27th, 23d, 24th

These experiments in the application of fertilizers to tobacco
have been carried out for five years with all the care and gkill at
our command. Certain questions regarding the effects of a num-

Mapes. S
W. bt

.............. 6.0 9.0 8.0 7.0 8.0 10.0 6.0
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ber of fertilizer materials, which have been vainly discussed for
1 ong time, have been answered by these eJ-(perimenES as com-
ol and definitely as is in the nature of th.lngs possible. ;
One fact, emphasized by our experience, 1s that there 18 1O
«pest ”? tobacco fertilizer or “best” formula for all seasons even

~ on the same soil. A formula or a form of plant food which in

. one season gives to the leaf a somewhat better quality L.ha,n any
~ other, niay, perhaps the next y.ear and on the samfa soil, prove
‘inferior to others for reasons which can only be surm1§e'd.

- Nevertheless by comparing the efitect,s of these fertilizers for a
~ term of years, it appears that certain ones are on the whole and,

- generally speaking, more likely to impart a perfeetly satisfactory
-~ quality to the leaf than certain others.

The opinions of growers regarding tobacco fertilizers are

~ widely divergent and the prejudices of both growers and dealers
" are sometimes strong. Thus certain growers declare that tl.ley
3 would not use stable manure on tobacco if it cost them nothing
" {o use it; others would use nothing else if they could buy enough

manure. ; :
In 1897 the only tobacco which remained green through the

| growing season and ripened normally, —while all other tobacco

in the field turned yellow and was certainly injured by the exces-

" give rainfall,—was that grown on the plot which annually for five

years had been dressed with 10-12 cords of stable manure per

1 acre. (Plot AA, the yield of which was graded 13th, 1st, 17th

" and 3d in four successive years.) o
Clertain dealers refuse to buy crops from land on which linseed

meal was used. The results of our four years’ tests show mno
i jection ; 248.

round for this objection; see page ' :

i Some growers believe that castor pomace 18 greatly superior to

cotton seed meal as a fertilizer; others condemn pomace. .Yet

careful comparison for five years fails to show any great differ-

ence in their effects, (page 948.) The summary given on previous

ther illustrations of the fact : that‘on this soil,
of our tobacco land, careful experiments man-
| and successful grower and v.vi?h all facilities
for accurate work, do not justify many of the opmlonz ofi gr:z)e:;
and dealers regarding the effects of different forms of plan

on the quality of wrapper tobacco. .
nlt i: (gioubtjress true of tobacco as of other crops that the liberal

18

pages will show o
typical of much
aged by a gkillfa
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but not greatly excessive supply of readily available plant foog

yearly required to ensure 4 paying crop, may be given in
a

variety of forms with equall
; y good results on
season with another, and that indeed oceasi the average of one

shown may damage the leaf.
We believe that the met

hods ‘of pole-curi :
of the erop now boduing o pole-curing and fermentation

udy more than the problem of fertili-
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JEXPERIMENTS ON THE AVAILABILITY OF FERTIL-
I IZER-NITROGEN.

By S. W. Jounson, E. H. Jexkins axp W. E. Brrrrow.*

" These experiments are a continuation of work done in previous
- years on the same subject, which is described in the Station
Reports: 1885, pp. 115-132; 1886, pp. 80-89; 1893, pp. 218-237;
1894, pp. 73-112; 1895, pp. 99-116; 1896, pp. 178-204.

I. CULTURES OF OATS FOLLOWED BY HUNGARIAN GRASS, IN A
NATURAL Sorr, 1897.

N Pors Nos. 5 To 195.
In these cultures the following materials are compared with
- reference to the availability of their nitrogen: nitrate of soda,
~ dried blood, horn and hoof, fish, tankage, bone, cotton seed meal,

~ linseed meal, castor pomace.

THE APPARATUS AND METHOD.

The cultures were made in cylindrical pots of galvanized iron,
~ eight inches in diameter and twelve inches deep. For ventilation
~ and for use in watering the soil, each pot was provided with a
- glass tube which reached from top to bottom of the pot, the soil
- being packed about it.

- These pots were set up in a glass house where they were pro-
~ tected from rain, wind and insects and freely ventilated. This

43

~ house is figured and described in the Station Report, 1894, p. 75.

Sor. AND FERTILIZERS.

; The soil for these experiments was taken from the surface of
plot D in the field experiment on the growth of maize, which is
~ described in the Twentieth Report of this Station for 1896, pp.
" 335-341. The soil, a sandy loam, on which maize had grown for
~ eight years and to which neither manure nor fertilizer chemicals
had been applied for six years, was sifted through a wire screen

i * These investigations were planned, and the results prepared for publication,
" by the Director and Vice-Director. The filling of the vegetation pots, the care
| of them during growth and the harvesting have been wholly in Mr. Britton’s
charge, The analyses of the fertilizers used and of the crops harvested, have
been made by the station chemists, Messrs. Winton, Ogden and Mitchell.
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with four meshes to the inch and mixed by careful and re |
peated

shoveling.
With the twenty-five pounds i i
were ‘_’arefully mixed 50Pgrams (:)ff EZil(;i:rl}angr:)a(ﬂ;tpoz el
Eg;azs;lzzl phosphate—containing 0.1971 gram of phsg h%:‘ams f)f
4 giv.en if: %331 (}f pota'sh—.and the quantity of nitrfgenlsvz?lg
AN e I. This mlxt.lfre was filled into the pot in slc
i “1 : ns and each portion was pressed down gentl b
all the pots were filled to the same depth and as gnearly; @
as

possible with the same compactness. The pots were filled on th
n 0

2 i w er
St:h, 29th and 30t,h ()f Apl'll. Aftel ﬁlling, the amount Of ati

in the soil, originall
y 10.5 per cent. AT i
12 per cent. ¥ , was increased by watering to

N1t t
ROGENOUS MATTERS USED IN THE KXPERIMENTS OF 1897

Wl{)h exception of the ground horn and hoof all these material
were ought in our local fertilizer market and with exceptio ai‘
El(l;:;_te ;)]f }so?a and ground bone, were a part of the samle str(l)(?k
rom which last year’s tests were mad i
: e; the slight differe
between the percentages of nitrogen found in 1896 gnd 1897 bn'ces
probably due to changes of water content. 4
3‘*{]8 blood was black, probably kiln-dried.
1e cotton seed meal was prime decorti
ol corticated yello
as ;si commonly used for a feed or fertilizer. TP e
3 1(;9 ground horn an.d hoof was brittle, easily pulverized, and is
ated to be prepared in Chicago by steam-heating )
%}:e bone was a clean, raw knuckle bone
e tankage represented the gr :
ade of “b a 4
monly found in market. 8 i e
The castor pomace and d
r rou yer a
Wt y ground fish were of the usual
Before use all these materi
; erials were ground to i i
circular holes 4! inch in diameter. " gy
The percentages of nitrogen were as {ollows :

Nn.;rate of Soda contained 15.45 per cent. of nitrogen
Dried Blood 8¢ 13.73 b Held
Dry Ground Fish o 9.63 [ i
Ground Horn and Hoof e 16,27 % &
Bone Tankage 3 4.88 i i
Bone “ 3.64 g £
Collier Castor Pomace b 4.75 o X
Cotton Seed Meal “ 8.32 “ i

Linseed Meal “ 6.44 " 4

- heads.
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A. Oatr Cror.

SgED AND PLANTING.

Seed oats of medium and nearly uniform size were carefully

- gelected, soaked for about twelve hours in warm water and placed
ina germinating apparatus on May 4th. On May 10th ten ger-

: ming.ted oats were laid on the surface of the soil in each pot and
~ covered with two pounds of the same kind of soil with which the
- pots had been charged, but without any mixture of fertilizers.
_ The water content of the whole amount of soil was brought to 15

per cent. by adding water on the surface.

Oar Crop. CARE DURING GROWTH.

On May 14th the first oat plants came up and on the 15th some

had appeared in each pot.
When the oats were a few inches high, the soil of each pot was

~ maulched with coarse moss peat to hinder evaporation. The soil

was watered partly on the surface and partly at the bottom

~ through the glass tube already referred to, so as to keep the

water content—making no allowance for the weight of the crop—

- between 15 and 10 per cent., as ascertained by weighing.

Beginning with June 24th, when the first heads appeared on

| the oats, the quantity of water added was increased, so that,

making no allowance Sfor weight of crop, the soil contained 20

~ per cent. of water immediately after watering and not less at any

time than 15 per cent. This increase was designed to offset the

increasing weight of the fresh crop.

By July 13th all the plants had headed and the lower leaves of
all were ripening and turning brown. -

All the crops made good growth and had a thrifty appearance

throughout the season. It was necessary to fumigate the vegeta-
estroy plant lice which attacked the seed

tion house once to d

There was very little difference in the height of the plants in
the several pots, and the number of stalks coming from the ten
plants which grew in each pot was fairly aniform in those pots to
which the same form of nitrogen had been added in like amounts.
(Thus in the castor pomace series, pots 186, 187 and 188, which
received 1.6 grams of fertilizer nitrogen, yielded respectively 27,
96 and 30 stalks; pots 189, 190, 191 and 192 with 1.2 grams of
fertilizer-nitrogen, yielded 27, 97, 23 and 26 stalks, and pots 193,
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194 and 195, Wi Sl 261
ey ’Bv:tﬂ:hO‘S gram fertilizer-nitrogen, yielded 29, 20 and
ere were marked diff ; ’ an i
stalks produced in pots differently fertilier‘ilnceB in the number of " TapLE 1.—VEGETATION EXPERIMENTS IN SANDY Toa, 1897.
A zed. N
ha'&[‘h:s the plants fertilized with nitrate, fish, or : AVAILABILITY OF NITROGEN TO OATS AND HUNGARIAN GRASS.
n average of 26 - e 5 I castor pomac ’//_—/
hOOf, 25 stalki- with I'Stalks, fert,lhzgd with blOOd’ ‘or h}n‘n 3,1?1, 7.'. T ﬂlﬂT‘ _Hungxn‘ian o = . L=30K) 0

tankage, 2 : ‘lnseed, 24 stalks; with cotton seed . 5 \ Out Crop. | Grasa Crop- | £ % S £ |32 E

ge, 23 stalks; with bone, 15 stalk 3 PRt Tl ok | e e Rt e S gz | 22 |2%8 | %

to which no nitrogenous f Dl e while the plants in pots : £ | 5 g. | 5 g. | 2 28 | 284 @:%’; ;L

stalks, ertilizer was added, yielded only 12 gowcs of 5.la | g8 8 3 | 2. | s5 | 8 240 | £

; = | =41 a® | OSe .
y Fertilizer Nitrogen. "55‘1 &2 g5 | E‘? “ 25 £§ 2% ‘:g,g E%gé{ 8
Oar Cror. H AR 3|3 i o
. Al 28 25 29 =% | 29 & 2 | g<z | E552| Ss
0 rvest, WEIGHING AND ANALYSIS Bl 5 | B || B e5 | 03 | fs3 |2 g2
n August 6th the cro ' 185| 35 | 32 |28 |22 | 3% | &® | 55% 3283| 3
ke throe partis 1) th ps were harvested. Each was sep d BN A R i | <
s: 1, the clean grain: arate - — B 8 e PR S -
’ rain: 2 2 1 | w
and 38, the roots. These last 3 gl the chaff, stalks and leaves, 5 |Nome used.-.----- \ TS \ 59.97 | 0.5001| 28.70/.2870 88.67 1871 q \
as possible b : ere separated from the soil as ful - | -- 73.82 | 0.5389| 12.90.2026 | 86.72 414 ‘ \
y passing all the soil in the A ully . "7 | 65.57 | 0.5220, 24.40,.2806 $9.97) .8026
Each sample was dried b o pot through a sieve. . | 2| 60.02 | 0.5068 B 502601 | 83.22| .1615) \ \
forty-atehit b y artificial heat, allowed to stand for VSRR | -2 | 5262 | 0.4884 12.80 ‘9112 | 65.32) .6996| \ \
ours thereafter at ordinary t . o R Lo | 52.95 | 0 4842/ 32.40|.2883 85.35| .71725| ‘ .
dry place, and then was weighed y temperature in a rather L | 7 | nas | 0.6338| 18.05|.1588 93.80 .6926 \
ghed, and nitrogen determined in it RS | __ | 59.05 05223 99.90/.2803 | 88.25 .8026 \ \
‘ g .- | 77| 52.80 | 0.4617| 15.20).2158 68.00| .6775 \ |
bl | ‘ ‘n ‘ !,
B. Cror or HuNGARIAN GRASS NmateofSoda____l‘l.ﬁ | 18.45 | 1.4318 9.50/.1454 | 87.95| 1.5832 0.7339) 8%
h ‘ “ 77116 11660 | 1.5531) 36.50|.5256 153,10/ 2.0787 1.3294 83.1 (79.6)
SEED AND PrANTING i « 11|16 | 9550 16761 30.40/.3891 | 125.90 1.9652| 1.2169 15.9

The earth a : ] w « 777112 |115.60 | 1.3833 32.501.4095 14810 1.1928| 10435 86.9

| was filled into the pots again with 4 w _.__|1.2 | 88.61|1.4019 46.30/.4399 | 134.91 1.8418 1,0925 91.0 89,3
tion of fertilizers, and filtee gain without further addi- it « T72701 | 9450 | 1.4612) 24.801.3596 119.30| 1.8208| 1.0715 89.2 (@9
pladtedi i kbl n seeds of Hungarian grass wer 4 « ~7771l2 104.50 | 15560, 18.40 2650 122.90\1.8210 1.0817“ 90.1

. pot, on August 19t¢h, without : g o w 277108 | 9690 1.3534 23.40\.2527 190.30/ 1.6061| 0.8568| 107.1
tion. Some of the seeds failed t o previous germina- i « 77|08 |109.75 | 1.2T11 2670/ 2777 | 136.45| 1.5548| 0.8065 100.6 | 102.5
crops were attacked by cut o yield healthy plants and the & « 7|08 | 9557 |1.2821 19.00/.2641 | 114.57 1.5468| 0.7975 99.6

ut worms, which di Y | o \

To replace this loss more I d considerable damage. R | 1.6 100.45 | 14178 27.90,.3511 128.35| 1.7749 10256, 64.1
possible to get tl s were planted, but it was not - |16 | 99.25 | 1.50161 21.50,.3795 | 126.T0) Lss11| 11318 10.8 |+ (65.1)
Thi get the same number of sound pl : I |16 | 91,64 | 1.3210 34303979 125.94| 1.7189| 0.9696 60.6 ‘

his, however, was not deemed to b d plants in each pot. - 15 109,80 | 1:3785 24 20|.3001 | 134.08) 1.6786| 09293 7.4
nitrogen at the disposal of o be essential, as the quantity of T |12 1119.15 | 1.3596 25.40“.2921 145.15 1.6517/°0.9024| 15.2 \ i

isposal of the crop was known to b y . |15 111377 | 1.3456, 3.20.0614 | 116.57 1.4070| 0.6577 54.8% {
small number of plants could co to be less than a . |19 | 93.411.2195 28.30.3311 121.71\1.5506 0.8013| 66.8 \
DHIMO. L |08 103.85 | 1.0425 35.501.3409 139.35 1.3834| 0.6341| 79.3
S 0.8 123.24 | 1.1084 23.901.2486 147.14\ 13370, 0.6077 76.0 |
Caii ow B R o8 103,24 | 1.0917 23.10,.2703 126.34‘1.3620 0.6127, 16.6
‘ F HuNcaRIAN Grass. HARVEST (B \ X \ \
All of . . 1.6 | 9885 | 1.4523 16.60) 9689 | 115.45| 1.7212| 0.9719) 60.8
of the crops, except those which wer o 18S90 | 1.4328] 27.40.3261 | 11720 17589| 10096 63.1
headed on September 25th ch were replanted, had fully e |16 |100.62 | 13835| 17.60/.2181 11822 1.6616| 0.9123| 7.0
T 25th and on November 9th all the er e | 1.2-1123.20 | 1.2830 20.90/.3658 144.10| 1.6488| 0.8995 175.0
) arvested. The plants from each GRRLODR b | 12 |103.65 | 1.2821| 25.10|.3188 128.75| 1.6015| 0.8522| 1.0
into ro ch pot were not separa 115 | « |12 110 42 | 1.2090| 23.20|.2098 | 11762 15083/ 0.7590, 63.3
ots, seed heads and : parate B .- 1.2 | 1
the oat pl nd stalks with leaves, as was done with B - 1.2 100.82 | 1.2767 9.80/.1921 | 110 62\1.4688\0.7195 60.0
plants, but the whole crop, root lk, B .- |08 100,62 | 1.0415| 20.65) 2540 121.27\1.2955‘0.5462\ 68.3
was harvested and ground P, roots, stalks, leaves and seed ik 0’8 106,55 | 1.0151| 16.80|.1915 123 35| 1.2066 04573 57.2
ground together, making a single sample. i | 0.8 [101.92 | 0.9933| 22.60 2786 1)25@’1_/2%52261’65.31,

* Excluded from the average.
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Le L—VEGETATION Exrerivents 1N SaNpy Loaw, 1897.— Continueq aig 1.— VEGETATION ExperiMeNTs IN SaNpy LoaM, 1897.— Concluded.
AVAILABILITY OF NITROGEN TO OATS AND HUNGARIAN GRASS, : AVAILABILITY OF NITROGEN TO OATS AND HUNGARIAN GRASS:
=i —_— LS ! ———— 7/
o 3 H v : — s . gL &
g | oatoron. | oggan | g g2 |ms| o = | omorop |Emmewtp | £ | §. |82 (8324 | 3
| 8 x 2 B, | &3 354 | 3 & o 2 18 |k &
No. | B8 = a | & a1 =8 ‘Ei [E'zg ‘ = LW ey | IO P a | 28 |E52 70 2
e Source ot E,; & g:;; s g2 | B, | ‘;;_: Ak | 825 | 9 2 E e E) = \ <5 | 855 \v°0-4 g
@ 2 g oF = = 5o | o z 3 of w7 = oo | 28 =
P, | Fertitzer Nitrogen, | <E | 2= | EE ‘ e |8 %8 | 55 IEE|i | g pue ot \Z2)| & | B8 | 5. | 22 | 28 | 28 | 82 | 204l B
S| 12 %% o OF Zzf | 28 g5 | OFg |23, g Fertilizer Nitrogen. | 58 | 5% 26 | 57 ) 28| €2 “‘52’5 ‘éz‘é‘é g
EVI S Sz g5 | S 2 2055 $so | g8us | 5 22| 28 =2 CE S =3 | 39 S8 | =822 &
=8| 28 =25 | 3% | =5 | £p | g= i [Z8ez | & 2a| =26 \ 2% \E‘:"n 22 gk | B3 \2‘,"“5 §522| wz
2% & | B8 &5 |®ms | 2 5 | 2.8 |gS2S| 8¢ 28| 22 | £8 | 22| 85 | =5 | 32 | B%% ohss| &2
32| 90 | 93 | ¥p || By | 35 | BBy |guef 25 25| 35 | =4 \ Sp | 3a | 55 | E= | 53% |298e 5B
— i o B | B |E” | &° 5% | 2°% |#%%<) B2 \éa\go ge | 3% | g4 | &* |2 b
| i = | < | | iy s \_.__—-—
125 |Bone ... 1.6 | 13.17|0 5 | — geck ' ‘
_________ 6 | 13.17|0.6972 11.25/.2467 | 90 T \ \ 106.22 1.6093| .8600| 538 |
taa [ & o | 17.25).2467 42/ 0.9439 .1946) 12.1% |16 | 88.02|1.3581|18.20|.2512 | 106.32] 10000/
T S %g (833'67 g e | 106.62| 1.0791 .329;! é;)(l;* l Co‘t‘ton Seed'"'"\]_ﬁ 106.88‘1.4272‘\ 925.60/.3200 132,48“1.7472 .9979| 62.4 }(59-2
N TR i R e MR L e g.9% | T R |18 10657 | 1.a248| 23.40[3089 | 118 91 L1330 9844 615 |
e e ST TN 1.9 |00, 8 [Ebefil 39,40 3206 | 120,60 09443 1950 163 1 N SR | 1.2 101,89 | 1.2115| 25 801.3406 127.69| 1.5521| .8028) 66.9 |
o S Lid b0 1010; 90,40, 2484 | 111.69) 0.5600 ‘2007 1aill B T |2 110815 | 1/2316| 20.30|.2639 | 123.45| 16T 1522) 62.1 14 65.1
o i 87-45 0.6487| 14.30(.1945 | 91.75 0.8432) .0939) rge 183 i’ i 1179 | 81.55 | 1.2739| 31.40|.3266 112.95| 1.6008 8512 709 }
136 RN I 0'8 '6870'6631123'00 '3496‘]1().68‘ 1.0127, .2634 21.9 | % e TG 1.2 ‘107.65\1.1819\ 26.25\ 1.4702\ -7209l 90'1 |
-~ O il 8?-17l0-6181; 20.20/.2444 | 107 37| 0.8625| .1132 14.9 :l’ A St T 0.8 | 95.05 | 1.0791| 22.15|.2813 117'20‘\1'3604 6111 ‘6'4*‘ 671
o R lo.8 76.95 | 0.5886 25.301.2707 | 102.25/ 0.8593| .1100 138 : A TR 0.8 |101.99 | 0.9984| 5 40|.0988 107.39| 1.0972| 3479 43.6% :
se-eeeene--.| 0.8 | 67.05 o.sszsi 29.50/.3304 | 96.55 0.9130 1637 20.5 f “ “ w T7771| 0.8 [104.05 | 0.9898| 14.50|.2320 118.55| 1.2218| 4725 59.“]
143 |Tankage 1.6 | 8%7.50 | ‘ \ ‘ \
--------- ; 50 | 1.2471/ 2350/ 2867 | 111.00 ‘ 122.30/ 1.7486| 9993 62.4 |
144 “ > : .00[ 1.5338| .7845 49. 6 | 96.90 | 1.4184 25.40/.3302 : . :
- M i ey s I e s BaT bl L 180l kAl 514 | 49.8 vl 16 \103.09 4183 14502335 | 117.59| 1.6518| .9023| 56.4 | ¢ (59:9)
R T I Y R SR L SRR Bl R 48.8 j ' u ¢ oo | 18 O | 14462 20.60(.2809 | 121.67) LIZ .9778\ 611 |
Sl R ey S et G b b 2766 | 127.80/ 1.3090| 6597 466 |) “ “ ===| 12 10460 | 1.2579] 20.40|.2958 | 126.00 1.5537| .8044 67.7\
oo DRI ) 1.1049 28.50.3021 | 130.73/ 1.4070 6577 548 | | w « 777119 |102.83 | 1.2587| 15 50\.2650 118.33| 1.6237| 1744 64 Y
bl NNyt v D 9.13 | 1.0304) 19.70.2600 | 108.83| 1.2904 B411| 45,1 | [ 288 w Ak \1,2 9100 | 1.2743| 28.75|.3249 | 119.T6 15992 .8499 70.8 |
T RN TS 1 30 65 | 1.0310| 22.40/.3046 | 123.05| 1.3356| .5863 48.9 )' « w7719 | 83.39|1.1976| 29.401.3116 112.79| 1.5092| 7599 633\
- SRRl 8 1_7.69 0.8412| 11.60/.1868 | 109.29| 1.0278| .2785 34.8%|) ‘ -l o8 | 85.45 | 1.0189| 18.301.2818 10375 13007 6514| 68.9 1] .
B IR 08 |103.94 | 0.9105 28,30 3113 | 132.24 12218 4125 50.1 | ¢ 53k u % 7|0 | 97.60|1.0358 217012452 | 11050 1.3810] ot 63'4\ {
......... .8 |101.19 | 0.8900| 25.90/.2409 | 127.09| 1.1309| .3816 47.7 j 4 w « T los | 815009616l 28.001.2884 109.501 1.2500! 5007! 625 1)
166 Horn and 11 ‘ ‘ ‘ | |
187 |« oof ... }'g 185-77 14660/ 18.40.2962 | 124,17 17622/ 1.0120 63.3 # Txcluded from the average.
AR i 7.12 | 1.5274| 36.00(.3996 | 143.12( 1.9270| 1.1777, 13.6 | - (68.8)
LT B 12322 }.;349‘ 37.60/.4249 | 128.40| 1.8595 1.1102 69.4
L won Tl ““911.312?‘1?.00\.2790 118.55/ 1.5575) 0.8082 67.3 | DisCUSSION OF THE RESULTS.
bl g 5 parpaceh 1.27.23 ?)338 3116 139,19 1.6550  0.9057 155 | | 79
Sk u e ; .2735| 23 90/.3011 | 136.81| 1.5746) 0.8253 68.8 3 he results of these experiments.
o u se-| L2 | 81.00] L1548| 1910|3182 | 116.10) 1,4680/ 07187 599 | Table I presents & summary of he H pi n grass
Tl | v e b3 {19.58 10681/ 15.40/.2295 | 134.98| 1.2976| 0.5483 68.5 | | The air-dry weights of both the oat and the Hungarian g
165 | « M 1}3;0 10323 18.15/.2795 | 137.85| 1.3118 05625 703 | - 7121 tities of nitrogen in each, are given 1n the
AR 0 1'0937i 23.70].2749‘142.00‘ 1.3686" 0.6193‘ .4 crops, and the qualliEne hts of air-dry crops and of nitrogen
166 |Linseed ... ol ‘ ‘ . also the total weights O i s
161 TN e }g } gg.‘ég 1.4433 870|.1357 | 108.12] 1.5790 08297 519 |) table,' i crops together, roots included.
4 ERETETER AL 1.4614| 22.60 3480 | 121,25 1.8094) 1.0601| 662 |  (60.4) contained in the two CroP? 3 ¢ Crop-nitrogen over
s L6 | 9356 13722 32.80 3870 12636 1.1692 1.0099| 631 The figures in the column “Increase of LoD
170 PR bbbt L 119.55 | 1.3590 23.00/.2530 | 142.55) 16120 0.8627| 719 |) o on Of pots 5 10 137 are obtained by subtract-
171 BRI 8 83.95 | 1.1997/ 33 90/.3661 | 117.85  1.56658 0.8165 68.0 | L 68.T average Crop-nitrogen U am. which the crops
L 13 |1108¢ | 18073 14.30 1988 | 125.14| 15061/ 0.1568| 63.1 fe ing the average amount of nitrogen, 0.7493 grat, p
173 R R & Jlgg-(l)g }(2);1)23 22.40,.3326 134 53| 1.6090| 0.8597 716 ‘J ¢ g ts Nos ;to 13 contained, from the total amount of nitrogen
L R e .8 | 96.00 | 1.0040| 25.60/.3123 | 121.60| 1.3163 0.5670| 170.8 in pots NOS. AT i i
e S 0.8 | 96.55 | 0.9733) 7.00/.1218 | 103.55| 1.095 Sax L 24 R other pot. This nitrogen-increase, o
i li1s 33| | e 5| 1.0951 0.3458| 43.2 r in the crop of every Kk
------- 8 [111.11 | 1.0150| 38.70.3251 | 149.81 1.3401/ 0.5908| 73.8 l/ ‘ ts the quantity that the crops took or may have taken
B represents

* Excluded from the average.
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from the nitrogenous fortil;
niohe ertilizer, supplieg

avallablht:y of the nitrogen in ;he If)'srtilizzl;r kriass of the

According to present knowledge v 5
c];mtrary changes commonly go on in t
;n:eireapresent. One, m'trz'jz’cation, is

mmonic nitrogen int i
the destructj i O nitrates; another, denizys son. 3
iy alsoliitu}n of nitrates with dissipation ’of nilti'lﬁcahon, ks
i Ore aer.men.tatlve or putrefactive Pprocesses wohgire;' e
I vt ofgtzlc nitrogen into ammonia, and further ey
%X € more active nitrogen of animal and e
ently re u-o_ ety mert. nitrogen of humusg, Nitrificati o
humiﬁca(tl' Ires a Telatlve abundance of ajy. denitrif ]OI} o
i '11‘(})]n réquire relative absence of ai,r and albca:llmn o
; es i
it Organies chang.es appear to be due to different, claasnce o
IR Orilsthzhliﬁ compete with each other in the soi?esan?
o3 oOther gets the upper h ing o
dltlltons of temperature, moisture, ete g Amonting el
may thus have ha :

s ppened that a i
i 4 : part of the nitro i
iy f'clz:se above .clted actually came from the '%en e
part of the added nitric nitrogen was lost, e

In th 5
€ pots 5 to 13 the 0.75 gram of nitrogen taken up by the

arxous and to some extent
he soil affectin g the nitrogey,
the conversion of Organije

The figures in
the next column, «N;j
e ex n, “Nitrogen-increa
i thtzrti‘en?l.ges of Femhzer-nitrogen,” showg the partssee eipregseg
o . . l‘
ertilizer-nitrogen which We may assume were fakenul?prsy

nitrogen, vi

less 0%74:)?((3)1:'12(173%;493 gram of crop-nitrogen ; so that 1.5832,
the cr0p-ni’tr0 e;] b iram, 18 the nitrogen-increase ; that pact.dl
parts of fert%iz Whleh came from the nitrate of soda. As 1.6
W, etr-mtrogen yielded 0.7339 parts of nitrogen-
latter, ’So 4511‘ ?s ththe“former would yield 45.8 parts of the
nitrogen ag ca]c.ulated freom fl?izczrz]z;lgr?m:r‘;: kil 2
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5 Yield of Crop-Nitrogen from Soil Alone.

- The crops from pots Nos. 5 to 13 contain the nitrogen which
these crops could gather from the soil alone, to which no fertili-
ger containing nitrogen had been added.

. Since we endeavored to treat all these pots alike, the differences
in the weights of crop-nitrogen are the results of accident and of
our failure to make all the conditions of growth alike in every pot.
 The average quantity of nitrogen taken by the two crops from
" the soil in nine separate experiments was 0.7493 gram. The
Jargest amount taken was 0.8026 and the smallest 0.6775 gram.

Yield of Crop-Nitrogen from Nitrate of Soda.

~ Pots 15 to 25 received nitrate of soda as a fertilizer.
15, 16 and 17, 1.6 grams of nitrogen were added ; to pots 18, 19,
920 and 21, 1.2 grams of nitrogen, and to pots 23, 24 and 25, 0.8
‘gram of nitrogen were added in form of nitrate of soda. In the
‘erop from pot 15 the yield of nitrogen was very much smaller than
from any other in the series.

“ Deducting the average quantity of crop-nitrogen found in the
' series, pots 5 to 13, from the crop-nitrogen in each pot of this
. nitrate series, there remains the quantity of nitrogen (“nitrogen-
~ increase ”) which—it is assumed—was taken by the plants from
' the nitrogen of the fertilizer. These amounts are as follows.—

To pots

TABLE II.—NITROGEN-INCREASE FROM NITRATE OF SODA. PERCENTAGE

AVAILABILITY.
From 1.2 grams of
fertilizer-nitrogen.

Increase. Percentage
grams.  availability.

FI‘OH‘] 08 gram of

fertilizer-nitrogen.
Increase. Percentage
grams, availability.

¥rom 1.6 grams of
fertilizer-nitrogen.
Increase. Percentage

grams. availability.
0.7339% 45.8 1.0435 86.9 08568 107.1
1.3294 83.1 1.0925 91.0 0.8055 100.6
1.2159 5.9 1.0715 89.2 0.7976 99.6
1.0817 90.1
1.0723 89.3 0.8199 102.5

Average_.. 1.2736 79.6

Under the conditions of our experiment, the oat crops were
able to assimilate all the nitrogen from a dressing of 0.8 gram of
nitrogen in form of nitrate of soda, and this application enabled
the plants to appropriate slightly more of the soil nitrogen than
they could gather without it. From 1.2 grams of fertilizer-nitro-
gen, the crops took absolutely more nitrogen, but only 89.3 per

cent, of the total quantity added.
* Excluded from the average.

PPy w——— 'm
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From 1.6 grams of fertilizer-
nitrogen than from either of the smaller quant
centage of the fertilizer-nitrogen which was reco
nitrogen was still smaller, 79.6,

The results indicate :—

1. From the smaller quantity of nitrate the two cro
the nitrogen in the fertilizer,

2. From larger quantities than 0,8 gram of nitrate-nitrogen the
two crops could not take up the whole amount, and the ]argex3 the
quantity of fert.ilizer-nitrogen applied, the larger the tota] amount,

but the smaller the proportion which was taken up.
It follows that where 1.2

ities, but the per-
vered in the Crop-

Ps took up aJ)

Yield of Crop-Nitrogen Jrom Dried Blood,

This series includes pots
crop of Hungarian gras
three plants surviving,
lows : —

Nos. 26, 27, and 102 to 109. The
8 in No. 105 was almost g failure, only
The yields of crop-nitrogen were as fol-

TABLE III.—N ITROGEN-

INCREASE FrOM DRIED Broop, PERCENTAGE
AVAILABILITY,

From 1.6 grams ot
fertllizer-nitrogen.

Increase. Percent age

From 1.2 gramg of

g 20 From 0.8 gram of
Iertx]lzer-nilrogen.

fertilizer-nitrogen.

nitrogen, the Crops took still mopg

Increase, Percentage

grams. availability. grams. availability, Iggfﬁf aliznﬁ:&ﬁ:lt&g
1.0256 64.1 0.9283 .4 0.6341 79.3
1.1318 70.8 0.9024 75.2 0.6077 76.0
0.9696 60.6 0.6577* 54.8 0.6127 76.6
0.8013 66.8
Average. .. 1.0493 65.1 0.8777 T 0.6182 77-3

TN ST T
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It will be noticed that the crop-nit,roget} derived from 1.2 grams

y blood-nitrogen was not much greater in amount, 0.8777 gl:am,

‘than the amount of crop-nitrogen from 0.8 gram of nitrate-nitro-
i ili .8199 gram.

" gen in the fertilizer, 0 :

§° This fact also indicates that 1.2 grams of blood nitrogen were

' not in excess of the crop requirements.

Yield of Crop-Nitrogen from Dry Ground Fish.

This series includes pots Nos. 110 to 124,
. nitrogen were as follows:

The yields of crop-

TABLE IV.—NITROGEN-INCREASE FROM DRY GROUND FISH. PERCENTAGE

AVAILABILITY,

From 0.8 gram of

Frone 12 erams of fertilizer-nitrogen.

Tl L6 Eaneion fertilizer nitrogen.

fertilizer-nitrogen.

b gl A el I,';,?;,‘i}":e‘ agigigj?{gﬁ
09719 6058 0.8995  75.0 0.5162 2
1.0096  63.1 0.8522 710 04513 BT
0.9123  51.0 0.1590  63.3 0.5226 653
01195  60.0 i
" Average.. 0.9646  60.3 0.8075  67.3 0.5087 3.

~ In this series also the smallest average percentage mcrea}ie
§ follows the largest application of fertilizer-nitrogen, though the
~ differences between the averages are not great.

Yield of Crop-Nitrogen from Ground Bone.

This series includes pots Nos. 125 to 142. The .quant,ltle? of
crop-nitrogen were as follows: For the very small yields of crop-
nitrogen in pots 125, 127 and 130 we cannot account.

ENTAGE AVAIL-
v FROM GROUND BONE AND PERC
.—NITROGEN-INCREASE

-’ ABILITY.

From 1.6 grams of

From 1.2 grams of

From 0.8 gram of

As in the nitrate of soda series, the percentage increase is larg-
est where the quantity of fel'ti]izer-nitrogen supplied was least,
but the differences between the three percentages shown above
are much less than in the nitrate series and indicate that with
either 0.8 or 1.2 grams of fertilizer-nitrogen in form of blood, the
assimilation of nitrogen by the crop was limited by the nitrogen
supply, rather than by any other factor.

* Excluded from the average,

Slagh ol alibh e min g il SR

fertilizer-nitrogen. fertilizer-nitrogen.

fertilizer-nitrogen.

Tncrease. Percentage  INOECRES:  avaiiabiiity. b aﬁiﬁlfil?;ﬁ'i'ngye.
(frlds;rise 12.1 0.1950 16.3 ousz i
0.3298 206 - 0.2007 16.7 g.iézq el
0.0459 2.9 0.0939* .8 e ,
| 0.2634 219

02197 18,3 0.1289  16.1

Average_. ... s

The results in the first column are too divergent to consider

further. * Excluded from the average.
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Yield of Crop-Nitrogen from Tankage.

This series includes pots Nos. 143 to 155. The yields of crop-
nitrogen were as follows : "

TABLE VI.—NITROGEN-INOREASE FROM TANKAGE. PERCENTAGE AVAILABILITY,
From 1.6 grams of
fertilizer-nitrogen.

Increase. Percentage

From 1.2 grams of
fertibzer-nitrogen.

Increase, Percentage

From 0.8 gram or
fertilizer-nitrogen.

t ) Increase. Percentage
grams.  availability. _ grams..  availability. grams.  availability.
0.7845 49.0 0:5591 46.6 0.2'785% 34.8
0.8227 51.4 0.6577 54.8 0.4725 59.1
0.7813 48.8 0.5411 45.1 0.3816 47
0.5863 48.9
Average._ 0.7962 49.8 0.5862 48.8 0.4270 53.4

Yield of Crop-Nitrogen from Horn and Hoof.

This series includes pots Nos. 156 to 165. The yields of crop-
nitrogen were as follows : 7

TABLE VIL.—NITROGEN-INCREASE FROM HORN AND HOOF. PERCENTAGE
AVAILABILITY.

From 1.6 grams of From 1.2 grams of From 0.8 gram of

fertilizer-nitrogen. fertilizer-nitrogen. fertilizer-nitrogen.

Increase. Percentage Increase. Percentage Increase. Percentage
grams. availability. grams. availability. grams. availability.

1.0129 63.3 0.8082 67.3 0.5483 68.5

D LRy 73.6 0.9057 5.6 0.5625 70.3

1.1102 69.4 0.8253 68.8 0.6193 7.4

0.7187 59.9
Average_. 1.1003 68.8 0.8145 67.9 0.5767 72:X

Yield of Crop-Nitrogen from Linseed Meal.
This series includes pots Nos. 166 to 175. The yields of crop-
nitrogen were as follows:

TABLE VIIL.—NITROGEN-INCREASE FROM LINSEED MEAL.
AVAILABILITY.

PERCENTAGE

From 1.6 grams of
fertilizer-nitrogen.

Increase. Percentage

From 1.2 grams of
fertilizer-nitrogen.

Increase. Percentage

From 0.8 gram of
fertilizer-nitrogen.

A 1 Increase, Percentage
grams, availability. grams, availability. grams,

availabifity.
0.8297 51.9 0.8627 71.9 0.5670 70.8
1.0601 66.2 0.8165 68.0 0.3458% 43.2
1.0099 63.1. 0.7568 63.1 0.5908 73.8
0.8597 71.6
Average.. .9666 60.4 0.8239 68.7 0.5789 2.4

* Excluded from the average.
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Yield of Crop-Nitrogen jfrom Cotton Seed Meal.

VThis series includes pots Nos. 176 to 185. The yields of crop-
nitrogen were as follows :

__NITROGEN-INCREASE FROM CorToN SEED MEAL. PERCENTAGE

AVAILABILITY.

From 1.2 grams of
fertilizer-nitrogen.

Increase. Percentage

TaBLE IX.

From 0.8 gram of
fertilizer-nitrogen.

Tom 1‘.6 grams of
{)‘ Increase. Percentage

rtilizer-nitrogen.
Increase. Percentage

ms availability grams. availability. grams. avai;ag)i:cy,
grams. f .
0.8600 53.8 0.8028 66.9 0.63;* g
0.9979 62.4 0.7522 62.7 0.3 ; 59.1
0-9844 61.5 0.8512 70.9 0.472 3
. 0.7209 60.1
:‘ 0.7818 65.1 0.5218 67.7

~ Average.- 0.9474 59.2

Yield of Crop-Nitrogen from Castor Pomace.

. . w
This series includes pots Nos. 186 to 195. The yields of crop
~ nitrogen were a8 follows:

INOREASE FROM CASTOR PoMACE. PERCENTAGE
AVAILABILITY.

TABLE X.—NITROGEN-

From 0.8 grams of

From 1.2 grams of fertilizer-nitrogen.

fertilizer-nitrogen.
Increase Percentage

From 16 grams of

fertilizer-nitrogen. Increase  Percentage

né(:";rn{:? g%?s&mf; grams. availability. gmms.4 aval:;;l;ity.
09993 62.4 0.8044 67.0 gggiq 65._4
0.9025 56.4 0.7744 64.7 0. ik i
0.9778 61.1 0.8499 70.8 s
) 0.7599 63.3
0.7971 66.4 0.52179 66.0

Average.- 0.9599 59-9

SUMMARY.

i ive the percentage availability of fer-

i tfhe f'{gures mlr’xr :}E);eszfririllvfoms,pas det.ermined. in our t‘est,s of

tlhzer-m.trogedn cribed—and also as determined in e'xperlments

189”_’-—3““ }?B e years 1894, 1895 and 1896, in a 8.011 composed

mfade 11n t};:;: a:fd zeat In the tests of 1897 a considerable por-
of coal as e

age. - 4
| Excludedtf‘zom ftl;exr:;:;leg pitrogen which the crop can freely take, without
+ The quantity 0

iti itrogen-supply, lies somewhere -between .048
st s 00 condltlzlc?[:};?; x(liiscugssiou zf the results in f:hc-m.trzhtte sen:s;
i ? s appeal‘: eriments leads us to concludetthat this limit 1sh notmaS
e of S0 L when the fertilizer-nitrogen taken up by the cdl')
A e orresponding percentage availability is enclosed In

the ¢
;xceid:d oégthgerzzlerage in the table excludes the figures 80 enclosed.
rackets ans
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tion of the root system was included in the crop, in the others
none of the roots were thus included.

It appears that in every case a much larger percentage of the
fertilizer-nitrogen was taken by the crops in the experiments of
1897, natural soil, than in the previousrcultures made in coal ashes
and peat. Part of this increase is.due to the inclusion of roots
with the crops in 1897. 3

TABLE XI.—PERCENTAGE AVAILABILITY OF FERTILIZER-NITROGEN.

EXPERIMENTS OF 1897. Experiments of ﬂ;?ﬁ?ﬁﬁ{‘t'v
Quantity of Fertilizer- S TG e Orif(r:lli{:)rxx;(tjg.
nitrogen, grams. 1.2 0.8 Average. Average. Difference. 1897, 8
Nitrate of soda__ (79.6) (89.3) 102.5 102.5 64 38 100
Dried blood. ____ (65.1) 3.1 1.3 75.2 43 28 73.3
Dry ground fish_ (60.3) 6.3 63.6 65.5 44 34 63.9
Ground bone.... _._. 18.3 16.1 17.2 s o 16.7
Tankage _.__._. 498 48.8 53.4 50.7 38 19 49.4
Horn and hoof__ (68.8) 61.9 f2.1 70.0 42 20 68.3
Linseed meal ___. (60.4) 68.7 72.4 70.6 45 22 68.9
Cotton seed meal (59.2) 65.1 67.7 66.4 46 13 64.8
Castor pomace_. (59.9) 66.4 66.0 66.2 47 26 64.6

The percentage availability of nitrogen to the oat crop of 1897
would have been made less by about 12 per cent. on the average,
if the roots had been excluded. '

If we may assume that a like percentage added to the percent-
age availability as determined in the experiments of 1894, 1895
and 1896 will correctly compensate for the exclusion of the roots
in those experiments, it still appears that on the average a larger
percentage of nitrogen was assimilated in the experiments of
1897 than in the earlier ones. This is particularly noticeable in
the case of nitrate and of dried blood.

The last column of Table XI gives the comparative nitrogen
availability reckoned on nitrate as 100.

The figures show

I. In these experiments of 1897, the nitrogen of raw knuckle bone,
ground to pass a sieve with circular holes {; of an inch in diameter,
had only one-sixth of the availability of the nitrogen of nitrate,
one-quarter of that of linseed, cotton seed, castor pomace, steamed
horn and hoof and fish, and about one-third of that of tankage.
The bone used was very dense and hard, unlike most of the ground
bone which is sold in 8ur market asa fertilizer, and presumably less
readily available. The subject is further discussed in the following
paper,

RTILIZER NITROGEN. 271

AVAILABILITY OF FE

s of 1897, the nitrogen of tankage (which con‘i
“bone tankage,”) had an availability, ¢:otni_>a-l'et

i t. while the nitrogen of cot-
wi itrate-nitrogen, of 49 per cen
3 g :::t lti):;:;ed and castor pomace, as well as that of horn and hoof
_‘ton s ﬁs:h had an availability of from 64 to 69 pt?r cent. : .
2 'ndj?rhe éxperiments of 1897 show but little difference in the availa-
e 3. :
" mility of nitrogen in cotton se
. :::1 );ish. In this year the nitrogen of blood
. than that of the materials just named.

2 2. In these experiment
" tains considerable bone,

seed, linseed, castor pomace, horn and hoof,
4 had a higher availability

L.
1I. CuULTURES OF HuNGARIAN GRASS IN A NATURAL S0I

Pors 198 To 245.

In the following series of experiments, nitrateﬁ of soda, cot:;):l .
- i -ce different grades of fineness are -
. geed meal and boue in three difierent g o : ;
! ;fared with reference to the availability of the mt; ogfellx in 1;111]:111 #
g d. kind and amount of soil, me
] The apparatus and method, : e o
 mixi i tering, and care during gr
. mixing and filling, wa . . B
i ike in this seri d in the one just describe P

cisely alike in this series an i sy S

i i h pot were carefully mi
to 271. With the soil of eac . i
of precipitated caleium carbonate and 5 grams ‘of po(;;aoss;g;; pmm
phate containing 0.1971 gram of phosphoric acid and 0. g
3

of potash.

To the soil of each pot was als

iven in Table XIL ' 8
i The nitrogenous matters used were nitrate of soda and cott
o

eseri in addi-

seed meal, a part of the stock described on page 258, and in a ¢

tion, a 1‘aw’ knuckle bone, {ree from adhering tendon and grease,
b

in three grades of fineness.
These grades were as follows :—

o added the quantity of nitrogen

ENT.
DESCRIPTION OF GRADES oF BONE USED IN THE EXPERIM

i itrogen
i bolting cloth, holes t§5 in. diameter,* contains 3:2 per‘ cent. of“mtr g
-passes ) e e :
« p“ circular holes between o and tig in. diam. ML :
:(B)’ “ “ 1 e '21§ and '51"6 “ 1

ne 14th and 16th. :
;‘I l}llungmian grass were pl:.mte.d in the
93d without previous germination. On
plants appeared and on June 28th
OnJuly 8th and 9th the

but rather

The pots were filled on
Fifteen selected seeds 0
pots of this series on J une -
'S ate
. June 26th the first germin
p?ants had appeared 1D all the pots.

* Th b is 0.16mm wide in the clear. The holes are not circular,
The mes :

octagonal in outline.
19
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and beginning to tiller,

The crops were harvested i '
. on Septemiber 21st. Kach ivi

: s ; . was d

into three parts: the seed heads with ripe seed, the st Iklwd'ed
leaves and the roots, : e ae

-Thde .axr-dry weight and the percentage of nitrogen were det
mined n each of these parts. The results are given in Table X;;

Discussion or THE REsurrs,

To the _soil of pots 198, 199 and 200 no nitrogenous fertilj
was supplied. The crops in those pots contain:d 0.6169 101 ot
and 0.5837 gram of nitrogen respectively (an avera. e of, 0.2051
gram), which they gathered from the soil itself. Tt mga be'n -
that u.nder like conditions of soil, the oat crop of they seer'n()ted
experiments described on pp. 257 to 271, which was in the poltessfzf-
?7 day:]; (M.ay loth_ to Aug..ﬁth), took 0.5065 gram of nitrogeri
rom the soil to which no nitrogenous fertilizer had been added :
while Hungarian grass, which was in the pots for 89 da Je ’
23d to Sept. 21st), took 0.6019 gram, i
ge:‘h}:;ive:a(gle .Weighltl, subtracted from the total weight of nitro-

ested 1n each of the oth 5 iv i
increase attributable to the fertilizfrcsll?gvs‘:n%:illlleﬂ;;estmtr(l)gen-
but one of Table XII. e

Fx-'om these figures may be caleulated the percentage quantities
of nitrogen taken up by the crops from the several nitro«renou;
fertilizers, and these are given in the last column of the tagle.

Yield of Crop-Nitrogen from Nitrate of Soda.

Pots 201 to 203 received 1.6 grams, pots 204 to 206, 1.2 grams
and pots 2?7 to 209, 0.8 gram of nitrate-nitrogen. , ’

Subtracting the average quantity of crop-nitrogen found in the
crops of p'ots 198, 199 and 200, 0.6169 gram, {rom the nitrogen
lfarves'ted In pots 201 to 209, there remains the quantity of ferti-
lizer-nitrogen presumably taken by the plants from the nitrate.
These amounts are as follows :
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TABLE XITL—NITROGEN INOREASE FROM NITRATE OF Sops, PERCENTAGE

A VAILABILITY.

From 0.8 gram of

From 1.2 grams ot
fertilizer-nitrogen.

From 1.6 grams of
fertilizer-nitrogen.

fertilizer-nitrogen.

B e Tmoie e e oo Rl
3 1.33568 83.5 1.1197 93.3 1218 90.2
9914 61.9 1.2955 108.0 1076 88.56
1.2557 8.6 1.0111 84.3 .8539 106.8
74.6 1.1421 95.3 L1611 95.2

~ Oneresult in each of the three series is widely different from
~ the other two. These differences were not suspected at harvest
and cannot be explained. It is clear, however, that from the
- largest application of nitrate-nitrogen, the crop was not able to
.' take as large a percentage of the nitrogen as from the smaller
- applications. This indicates that where the largest amount of
- fertilizer-nitrogen was used, some factor of crop-production other
- than nitrogen supply ruled and therefore the crop nitrogen in this
~ case is not a measure of nitrogen-availability.

Yield of Crop-Nitrogen from Cotton Seed Meal.

- To the soil of pots 210 to 218 was added cotton seed meal. If
. from the total nitrogen of each crop is subtracted that which
~ the crop was able to get from the soil alone, the following figures
. are obtained :

TABLE XIV.—NITROGEN INCREASE FROM COTTON SEED MEAL.
AVAILABILITY.

PERCENTAGE

From 0.8 gram of

From 1.2 grams of
fertilizer-nitrogen.

From 1.6 grams of
fertilizer-nitrogen.

fertilizer-nitrogen.

Increase. Percentage Increase. Percentage Increase. Percentage

grams.  availability. grams. availability. grams, availability.
9364 58.5 6343 52.9 4761 59.5
9213 51.6 5934 49.5 3925 49.1
.8844 55.3 .6899 57.56 4343 54.3
.6392 53.3 .4343 54.3

Average.. .9140 58.1

The results in this series are fairly accordant and indicate that
on the average 55.2 pev cent. of the cotton seed nitrogen was
taken by the crops.

Yield of Crop-Nitrogen from Bone, Grade A (which passed
bolting cloth, holes +1g in. diameter).

The quantity of nitrogen which the crops were able to get from
the soil alone, 0.6019 gram, subtracted from the total nitrogen
of the crops in pots 219 to 227, gives the following fignres :
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TaLE XV.—NITROGEN INCREASE FROM GROUND BONE, GRADE A, Pgyp
CENTAGE AVAILABILITY.

From 1.6 grams of From 1.2 grams of From 0.8 gram of

fertilizer-ni en. er-ni
Increase, P‘ex;z:i;l;age II:;?;:::‘ DP};::grel‘t]ﬂ.ge Infcerretilslezer.;“mgen'
grams.  availability. grams. availability. grams,’ avirlf:gi'ﬂtge
.1919 12.4 1665 © 13.9 .0816 102
1364 8.5 1522 127 0825 103
1724 108 1135 9.5 0730 9.1
Average.. .1686  10.5 1441 1200 0790 o5

It appears that on the average 10.8 per cent. of the nitrogen
of this grade of bone was taken by the crops.

Yield of Crop-Nitrogen from DBone, Grade B, (passed holes
between 'y and Ly in. diameter).

The quantity of nitrogen which the crops were able to get from

the soil alone, 0.6019 gram, subtracted from the total nitrogen of
the crops in pots 228 to 236, gives the following figures:

TABLE XVI.—NITROGEN INCREASE FROM GROUND BONE, GRADE B. PEg-
CENTAGE AVAILABILITY,

fortiiizor mirogen. forulacr sitrogen. fertizer-sitrogen.
evame, vallabifiy.  irame. wvalabihy.  grams, avanaviity
1074 6.7 L0696 5.8 1031 12.6
.1236 . .0759 6.3 0713 8.9
.1044 6.5 1014 8.5 .0742 9.3
Average_. .1118 7.0 .0823 6.9 .0829 10.4

The average percentage of fertilizer-nitrogen taken by the crops
was 8.1.

Yield of Crop-Nitrogen from Bone, Grade C, (passed holes
between 5 and 4y in. diameter).

The quantity of nitrogen which the crops were able to get
from the soil alone, 0.6019 gram, subtracted from the total nitro-
gen of the crops in pots 237 to 245, gives the following figures :

TABLE XVII —NITROGEN INCREASE FROM GROUND BONE, GRADE C. PER-
CENTAGE AVAILABILITY.

e At i LG g
ame avBnliy.  grame Avalinsiliy. e iveianiiey.
.0963 6.0 .0732 6.1 L0181 2.3
.0242 1.5 .0494 4.1 L0787 9.8
.0661 4.1 1014 8.5 .0445 5.6
Average_. .0622 3.9 0747 6.2 .0471 5.9
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The average percentage of fertilizer-nitrogen taken by the

- crops was 5.3.

~ The figures in the following table give the fertilizer-nitrogen

taken up by the crops expressed in percentages of the total fer-

tilizer-nitrogen, or the percentage availability of the fertilizer-

nitrogen. :
" TupLe XVIIL—PERCENTAGE AVAILABILITY OF FERTILIZER-NITROGEN.

Quantity of fertilizer- Aver- Nitrogen availability

nitrogen, grams. 1.6 1.2 0.8 age. reckoned on nitrate.
Nitrate of Soda...... 74.6% 95.3 95.2 95.3 100.0
~ Cotton Seed Meal.... 58.1 53.3 54.3 55.2 57.9
Bone, Grade A . _.._.__ 10.5 12.0 9.9 10.8 11.3
Bone, Grade B__...._- 7.0 6.9 10.4 8.1 8.6

Bone, Grade C_..____ 8.9 6.2 5.9 5.3 5.6

It thus appears that in these cultures, while 95.3 per cent. of the
nitrogen of nitrate of soda and 57.9 per cent. of that of cotton seed
meal were taken .uup by the crop, under similar conditions, only 11.3
per cent. of the nitrogen of the finest bone flour was taken by the
crops and still less than that percentage from coarser grades.

These figures do not indicate that the nitrogen of bone is always
or generally inferior to that of other animal and vegetable materials.

Bone finds its most profitable use on crops like grass and clover
which are not annuals, but whose roots occupy the soil through the
whole year and are more or less active at all seasons.

The best grass lands too are loams inclined to be heavy or clayey
rather than sandy and, in consequence, retentive of moisture. On
such soils it is very likely that bone decomposes more rapidly than in
the sandy loam of our experiment and the perennial roots of the
crops named would certainly be more efficient in taking up the nitro-
gen of fertilizers, than those of the short-lived plants (oats and Hun-
garian grass) used in our experiments. It should also be noted that
the bone used by us was of the hardest kind, such as is used for the
manufacture of “ivory” goods, which is presumably more slowly de-
composed and dissolved in the soil than other sorts.

III. Currures oF RYE AND Oars FoLLowED BY HUNGARIAN
GRASS.
Pors Nos. 277 To 298.

In these cultures nitrate of soda, cotton seed meal and raw
knuckle bone, in five different degrees of fineness, have been com-
pared as regards the availability of their nitrogen. The results
obtained in 1896 have been described in the 20th Report of this
Station for 1896, pp. 197-204.

The very exceptional rainfall in the summer of 1897 greatly
damaged the experimental crops and the results are withheld
from publication till supplemented by those of another year.

* HExcluded from the average.
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ON THE USE OF COMMERCIAL FERTILIZERS FO
FORCING HOUSE CROPS. '

By E. H. JeNkiNs axp W. E. Brirron.*
I. EXPERIMENTS WITH TOMATOES. SEASON OF 1896-1897

f'Thls work is a continuation of that begun during the winter
% 1894—1&;9:;, the results -of which have been published in the

eports of this Statien for 1895 75 t

; 0 98 g

= , PP , and for 1896, pp,
ifThe cultu}'es here to be described were made chiefly to test the
€ ect. of still Ia:rger quantities of fertilizer chemicals than were
u.sed in the previous years, to determine whether or not the addi-
tlon'of moss peat to the bituminous ashes used as a culture
medium was advantageous, and to further compare the Crops

“ : -
grown on rich compost with those grown on ashes and moss
peat.

Houses, Benches and Plots.

The plots used are numbered 150 to 173, houses D and E, in
)

the Plan of Forcing Houses gi
ven on page 309. Eacl
an area of 13.87 square feet. i i PR

Soils and Fertilizers.

Three kinds of soil were used. One was a compost, such as is
co.mmonly used in forcing houses, consisting of thick t,u;-f mixed
with one-third its bulk of stable manureband well work;d <;ver
during the preceding summer. ,

‘Another soil consisted, for each plot, of 300 pounds of bitu-
minous coal ashes from the Lake Whitney Pumping Station
sifted thl:ough a screen with four meshes to the linear inch. ’

Thfa third soil was a mixture of 300 pounds of the ashes just
described, with 9 pounds of moss peat, sifted through the same
screen as the ashes. This moss peat is sold in cities for stable
bedding.

. To th(? soils consisting of ashes and of ashes and peat, commer-
cial fertilizers were added in carefully determined amounts and
were very thoroughly mixed by repeated shovelling over.

* ’I:he gene.ml plan of this study, the arrangement of its details and the pre-
paration of this paper are our joint work. The horticultural work has been done !

%l?olly by Mr. Britton. All the chemical work involved has been done by Messrs.
inton, Ogden and Mitchell.

R T N
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The First Crop. September, 1896 to February, 1897

Plants. Seeds of the Lorillard variety were sown in flats July
o4th. The seedlings were put in 2% inch pots about the middle
of August, shifted to 4-inch pots on August 24th and set in the
benches Sept. 23d, without removing the earth about their roots.
Six plants were set in each plot. The plants were trimmed to a -
single stem. All lateral shoots were removed, dried and pre-
served for analysis—those from each plot by themselves.

Notes regarding Growth. The plants, when set in the benches,
were slightly affected by a fungus (Cladosporium fulvum). This
disease increased and was not checked appreciably by spraying
with ammoniacal copper carbonate on Sept. 24th and 27th.
Even dipping the leaves into the solution, on Oct. 2, while more
effectual, did not completely destroy the fungus. On Oct. 8 the
lower leaves of all the plants were dipped in Bordeaux mixture.
This proved effectual, and by the 28th the fungus had wholly dis-
appeared, having done no serious harm since Bordeaux mixture
was first applied.

Artificial heat was used day and night after Oct. 9 and this
was no doubt helpful in controlling the fungus, Cladosporium,
which is always more troublesome in autumn and spring, when
the temperature of the house goes quite low at night.

The first pollinating was done on Sept. 30th, and daily there-
after for a time, and then every second day as long as the plants
blossomed.

Late in October the plants in those plots which had received
the largest amounts of fertilizer chemicals, 157, 163, 165, and 166,
were noticeably smaller than the others, and the plants growing
in compost to which chemicals had been applied were also
smaller than those to which no chemicals were added.

About the middle of November the plants growing in compost
alone were the largest in the house. Where fertilizer chemicals had
been added to the compost, the foliage was a darker green, but
both plants and fruit were smaller.

At this time the plants in plots 165 and 166 were the smallest
in the house, and thoge growing in ashes were smaller than those
growing in the corresponding plots of ashes and peat. ; ]

A very slight attack of the «purn? or “scald,” deseribed in
the Repoi‘t, for 1896, p. 232, appeared in the part of the hou:::e
where it was most troublesome last year, and later3 elsewhere in
the house, but practically no damage was done by it.
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Late in December, the leaves of all ing i
soil of coal a?hes alone (without moss p:alt]:) g?;:fl ii?g)wgeln i
at the growing tip of the plant, while those in corres ,o X(;’_ept
plcgs (:if 0(1)?1 ashhes and peat had a good green color, K=
radually the lower leaves of all the ing i
mixture of ashes and moss peat ripened'L h:ngli?xf;e%lrm;ll[;g 5 th.e
the supply of plant food in the soil were nearly exhau);ted o
The plants on plot 165, which-received more nitro 'en
potash than any other, were the last to turn, il
On Dec. 30, 133 grams of nitrate of soda, 35 grams of dissol d
:boneblack and 73 grams of muriate of potash were diss 1"9
In water and a portion added to this plot. More was a?iseg
every fe.w days, the last being applied Jan. 20th, After o eh
application the plot was well watered, This treatment, reven?cd
further yellowing of the foliage and the new growtllgl was ef
normal color. The yield of fruit, however, was not much lar e(;-
'Harvesting. Complete record was kept of the number in(i
weight of fruits from each plot, with the dates of picking. Th
first fruit (premature and decaying) was picked Nov. QgS fronf
plot 170. On Dec. 3d perfect fruit was picked from several lot
and the crop was fast ripening. o
On Feb. 16th the vines together with the small green fruit still
on them, and the roots, were gathered, dried, and with the trim-
mings ‘made during the season, were weighed and analyzed to
-determme the quantities of nitrogen, phosphoric acid and potash
in them. Average samples of the fruit, gathered during the
season, were also analyzed for the same purpose. The results of
these analyses appear in following tables.

g

The Second Crop. Lebruary to July, 1897,

Before setting the plants, there were added to the ashes in each
of the plots, 158 to 165 inclusive, 25 pounds of meadow peat
from Beaver Swamp and 12.5 grams of precipitated calcium car-
bonate, to neutralize the acidity of the peat.

(:}ertain changes were also made in the quantity of fertilizers
which were added, as will appear in the following tables.

Plants. Seeds of the Lorillard variety were sown Dec. 24th.
.On Jan. 7th the seedlings were put in 24 inch pots, shifted to 4
Inch pots Feb. 1st, but owing to unavoidable delays in the chem-

1cal examination of the previous crops the plants could not be set
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in the benches till March 10th. They soon started into vigorous
growth but did not at first blossom freely.
About the 15th of April the plants next the forcing house wall

in plot 153 became yellow and much less thrifty than the others

in the plot and yielded little fruit, while the others in the same
plot yielded well. The cause of this trouble was not apparent,.

Artificial heating of the houses was discontinued from April
15th. Soon after, some of the smaller, green tomatoes began to
decay at the blossom end. This disease, usually attributed to the
fungus, Macrosporium tomato, and which also appeared last year
(Report for 1896, p. 208), prevailed until the first of June and
considerably diminished the yield of fruit.

The largest per cent. of decayed fruit was from plot 172, filled
with compost, which had received no fertilizers after the first crop
had been harvested.

The plant-house Aleyrodes was rather troublesome, making it
necessary to fumigate every week; the mealy bug (Dactylopius
adonidum) also appeared, and was combatted by applications of
fir tree oil; and near harvest time, a fungus ( Cladosporium ful-
vum) seriously attacked the plants.

Blossoms were hand-pollinated in the same way as for the first
erop.

Haurvesting. The first tomatoes were picked May 1 from plot
157. The fruits were generally smooth and of good size. The
final picking was on July 19, and then the plants with their
roots were gathered, as already described in the notes of the first

crop.

Discussion or THE RESULTS.
A. The First Crop.

Tables I, IT and III show the soils used, the fertilizers applied,
and the crop taken from each plot.

Compost alone, and With added fertilizer chemicals.

Table 1II shows the crops from six plots filled with compost.
To three of them fertilizer chemicals were also added. The three
to which no chemicals were added yielded an average of 7759
grams of fruit or 1.23 pounds of fruit per foot of bench space.
The three to which chemicals were applied yielded an average of
6838 grams of fruit or 1.08 pounds per square foot. The highest
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_ yield was less than the average yield of the three plots without
chemiecals. In no case was there a decidedly larger yield result-

ing from the addition of commercial fertilizers to rich compo

but on the other hand the average yield has been ratherpl s
where they were added. In the lattef case, also, the avera,ess
weight per fruit was smaller, though the per cer’lt of perf -
shaped fruit was somewhat larger. ] gl

Tasre III. Towmarto Currures v Composr. SEPT. 1896 T0

Frs. 1897,
Fertilizers. [ p t | PI ‘ o
o | Tt | we [ mor [ewe [enes
| 7 <

Nitrate of Soda rams.. ’ 60.3 ‘ ‘
iy ) g At "--.: 8.55‘ none \132.701 none 2/;‘1.40 none
Dissolved Bone Black, * ._ | 2356 12 :
e o ":. ____ 23.66 none ‘ 4’87.12\ none i)é?zi( none
Muriate of Potash Ly MR 45. : ;
Potash Ceie T e i e
e e e ™ 8

Yield. g

Total yield of fruits, fresh weight, |

gran el L D 1347|1455 [1582 \‘777 | |
s - o s 4 (6585 (8049
To‘tial yuﬂd of ‘;I::tss' a‘x‘r d‘r‘y, gr?‘ms,“ 3;((:: 4 374.8| 400.5 390.3 | 347.3 | 412
3 29.4| 26.4| 334 23.2
\ ‘ \ L il
Average yield of fruits per plant, ‘ | ‘ 1 ‘
¥oune 1 DR ‘1225 (1246 |1264 1296 |
Averagg yield of fruits per plant,f ‘ “ 1 ‘ o ‘ o
BORBANI T4 Sl W ol iy o) 2.1 2.7 2.8 ‘
Average number of fruits per plant,| 29, : AT B RN
: plant,; 22.6| 21.6]| ‘ 3| ‘
Average weight of ripe fruits, gramsy 59 65 : 2'1‘1 - | e
A rams, 62 | 68 | 60 | 11
er cent. of perfect-shaped fruits_._| 50.7| 40 56 48.6| 60 5
A&;erage yield of fruits per square \ | =l “ i
oot of bench area, grams _ ____ __ 529 ) 537 548 ‘ 560 ( 403 | 580

Average yield of fruits per square \
|

f ' ‘
oot of bench area, pounds _____. 1.16) 11§ 1.21“ 1.23 | 0.83 1.28
T T I R e e e Al BRI e (R IR

Compost compared with Mixtures of Coal Ashes, Moss Peat
and Chemicals,

Table III gives the yields from six cultures in compost. To
three of these, fertilizer chemicals were added which, however
rather depressed the yield. ’ ,

The three largest yields, plots 169, 170 and 172, were 7582,
7774 and 8049 grams of fruit per plot, the average being 7802
grams or 1.24 pounds of fruit per square foot of bench space.
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This average is higher than the largest yield of any plot in
which coal ashes without peat was used, Table II ; but with one
exception, lower than the yield of any single plot in which coal
ashes and moss peat were used, Table I. The average weight of

- the ripe fruits, and the per cent. of perfectly-shaped fruits were

larger, where ashes and peat were used than where compost alone
was used.

This comparison, of course, only holds for the compost under
experiment. It is quite possible that composts made with soils
of different character would have yielded larger crops.

Bituminous Coal Ashes alone, and the same with Moss Peat added.

The yields of the seven plots in Table II, 158 to 164 inclusive,
are comparable with those of the seven plots in Table I, 150 to
156 inclusive, both having received the same amounts of fertilizer
chemicals, and differing only in their position in the house and in
the fact that there was no moss peat mixed with the ashes of the
goil of plots 158 to 164.

The yields of fruit, in grams, were as follows:

Soil of Coal Ashes and Peat Moss 8914 8399 8011 6623 12575 10879 9210
Soil of Coal Ashes without Peat Moss 5008 6140 4447 4608 6104 5172 7386

In every case the yield was decidedly larger where moss peat
had been used in the soil. The average of all was 9230 grams of
fruit from the soil containing moss peat, and 5552 grams from
the soil of ashes without it. These figures are equivalent to 0.88
pounds, and 1.44 pounds of fruit respectively from a square foot
of bench space.

In view of the fact that no such differences attributable to the
position of the plots in the house had been noticed in previous
tests, the conclusion that the addition of moss peat to coal ashes
makes them more suitable for the growth of tomatoes, seems a fair

one.
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Tapre IV. WEGHT or TOMATOES HARVESTED IN SUCCESSIvE
WEEks ¥roM EqQUAL ARrREAS OF COMPOST AND OF
Coar, Asars AND Moss PraT.

Compost. P Coal Aghes and Peat.

Plots 168, 170 and 172, Plots 150, 157, 166.
1896. For the week.  Total. For the week. Total.,
Week ending grams. grams, grams. grams.

Dec. 17. 2376 2376 2243 2243
P 1610 3986 . 1658 3901
TR 2017 6003 1135 5036

1897.

Jan. 7. 3022 9025 31755 8791
W o4, 114 9139 424 9215
SRR, 2488 11627 4367 13582
R 2R, 2399 14026 2321 15909

Feb. 4. 2082 16108 27 18686
W Ik 1992 18100 4730 23416

During the first four weeks of bearing, more fruit was gathered
from the plots of compost: but after that the plots of coal ashes
and peat yielded more fruit weekly than the others.

In one of the experiments described in our report for 1896, p.
220, two-fifths of the crop on ashes and peat ripened in a single
week, while not more than one-fifth of the crop on compost
ripened in the same period. No such difference, however, was
noted in the experiments of the present year.

Effects of Nitrogen, Phosphoric Acid and Potash in the
Lertitizer.

Inspection of Tables I and II shows :

1. With 55 grams of nitrogen and 24 grams of phosphoric
acid in the fertilizer per plot, from 60 to 75 grams of fertilizer-
potash yielded as large or a larger crop than 100 or 135 grams of
potash.

2. With 65 grams of nitrogen and 24 grams of phosphoric
acid in the fertilizer, 75 grams of fertilizer-potash yielded as
large or a larger crop than either less or more potash.

8. With 75 grams of nitrogen and 24 grams of phosphoric
acid, 75 grams of fertilizer-potash in coal ashes and peat yielded
less than it did with less nitrogen; but in coal ashes alone 75
grams of nitrogen, 24 of phosphoric acid and 75 grams of potash
in the fertilizer, yielded a larger erop than any other amounts.

4. In coal ashes and moss peat, with 75 grams of nitrogen and
24 of phosphoric acid, 135 grams of potash yielded more crop
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than 75 grams, but rather less than was gathered from plczt 155,
which received 65 grams nitrogen with 24 of phosphorie acid and
135 of potash.

5. Plot 166, in addition to 24 grams of phosphoric acid and
135 grams of potash, received 75 grams of nitrogen as nitrate of
soda and 34 grams of organic nitrogen in form of cotton seed
meal. The yield was somewhat smaller than that of plot 15'.7,
which received the same fertilizers with exception of the organic
nitrogen, and also smaller than that of two other plots in the
same series.

6. The addition of fertilizers to plot 165, late in the season,
seems to have had some effect on the growth, but little on the
productiveness of the plants. ) ! 3

7. 65 grams of nitrogen, 24 grams of phos?horlc acid, an '
from 75 to 135 grams of potash gave a larger yield than greater
quantities of nitrogen and potash.

B. The Second Crop.

The results of these cultures appear in Tab!e.s V, VI,and VIL
The first crop having indicated that the addition of peat to the
ashes was desirable, 25 pounds of meadow peat® was a(?d.ed tg
each of plots 158 to 165 inclusive and 12.5 grams of preclpltate
calcium carbonate, being the amount necessary to neutralize the

id i is peat.
am'gol I:aatchhsolf the plots named was also added 0.28 grams of cal-
cium carbonate for each gram of dissolved bone black used, to

rali acid of this material.
ne;t(;ael;ﬁl t‘]jli)t included in the three tables, ez.lcept:ing plot 1721;
were added the amounts of nitrogen, phosphoric acid and Potas ;
in form of nitrate of soda, dissolved bone black al.Jd murlatéa [
potash, which had been removed by the crop .growmg from eg)-
tember to February and farther amounts to raise the tota(lis to t1 e
figures given in these tables.f A:; the n(litxr'zg:ln returned to plot
is ti as in form of cotton see ) : :

16€I;baitstg,lsss£:ri?i v:n this calculation that the nitrate aul.deé:1 in
September, 0 far as it was not taken'by the crop,.re(rix‘l;me diz
the soil. We have no means of proving whether i1t did or

ot. Tt is well understood that if the conditions are favorable to
n .

atained a considerable quantity of water. The dry matter in the

* This peat co
e adow peat was the same as in 3 pounds of the moss peat.

25 pounds of me
20
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the activity of denitrifying organisms, the nitrates of the soil may

be rapidly and largely destroyed with the escape of nitrogen gas,

‘W hile the soil was porous and never saturated with water, it can- -

not be asserted that this denitrifying process did not go forward
in our soils. F

Compost alone and with added Fertilizer Chemicals.

The yields of the six plot,s‘ which were filled with compost
appear in Table VII.

TasLe VIL—Tomato CULTURES IN ComposT.

FesB. To JuLy, 1897.

Plot | Plot | Plot | PI

i eere: | e | 16 | ier | et | Tt \1—'117%”
Nitrate of Soda, FEAME. .0l | 60.35 | none |120.7 | none ‘241.4 | none
Nitrogen, AT 8 s LT Tl P b | S 34 1= SO
Dissolved Bone Black, *“ ______ 23.56 | none | 47.12 none | 94.24| none
Phosphoric Acid, e R R A L S N ] SRS 167 " [ .
Muriate of Potash, . CLh 45.15 ‘ none | 90.30 none | 180.6 | none
Potash, iR, | 21 petiee By A RIS 84 | 00

Yield,

Total yield of fruits, fresh weight, 3 “ |
P 0 S C AR TR e A 5676 | 8905 | 8514 | 8646 | 8459 | 5942

Total yield of vines, air dry, grams_| 476 * 534 442 519 404 | 418
b ‘ “

W rooth, ¢ 101/ 60| 60| 60| 53 62

Average yield of fruits per plant, ‘
QPRINS "ol ) St T T NS 946 | 1484 | 1419

1441 | 1410 990
Average yield of fruits per plant, ‘ |
pouRdast et 1L TR L T Sy 2,08 | 3.2%( 313 3.18| 3.11| 218
Average number of fruits per plant| 8.8 | 13.6 ‘ 13.1 | 161 | 14.3 | 10.5
A weight of ripe fruits _____ 113 114.5 [107.7 | 96.7 [102.7 [102.4
Per cent. of perfect-shaped fruit.._| 62.2 | 71.8 | 92.4 | 84.6 | 825 | 46
Average yield of fruits per square ‘ [ ‘ :
foot of bench area, grams. ____ __ 409.2 642 \613.8 623.3 |609.8 [428.4
Average yield of fruits per square
foot of bench area, pounds._____ 901 141 ‘ 1.35| 1.37| 1.34 .94

To one of them, plot 172, no fertilizer chemicals had been
applied. Two of them, 168 and 170, after the first crop had been
taken off, had returned to them in form of fertilizer chemicals
only as much nitrogen, phosphoric acid and potash as had been
removed by the crop. i

To the three others, 167, 169 and 171, fertilizer chemicals in
the amounts given in the tables were applied before the first crop

* Fertilizers were not replaced after first crop.

.»“ Sl & i L
”ﬁi@.m. il AL ’ widy el i .
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was planted, and what was planted and what was removed by the
first crop was supplied by chemicals before the second crop was
planted.

The smallest crop was from plot 167, which had received a small
amount of fertilizer chemicals in the fall and again when the
second crop was set. Somewhat larger was the yield from plot
172, to which no fertilizer chemicals had been applied at any
time. The yields from plots 168 and 170, to which no fertilizer
chemicals were applied for the first crop, are both larger than
those from plots 169 and 171, to which considerable amounts of
fertilizer chemicals had been added at that time.

The general result agrees with that of the first crop. No
increase of yield followed the addition of fertilizer chemicals to
rich compost, but rather a depression of the yield.

Compost compared with a mizture of Coal Ashes, Peat and
Chemicals.

The three largest yields of tomatoes raised in compost, Table
VII, are 8905, 8646, and 8514 grams; an average of 8688 grams
or 1.38 pounds of fruit to one square foot of bench space.

This average is surpassed by the yield of six plots, 157, 161,
162, 164, 165 and 166, which were filled with coal ashes and peat
with added chemicals, from which the average yield was 1.66
pounds of fruit per square foot of bench space.

Lffects of Nitrogen, Phosphoric Acid and Potash in the
Fertilizer.

The figures given in Tables V and VI do not show any very
clear relation between the quantity of fertilizers used and the
yield of fruit. This is no doubt to be explained in part by the
various accidents which befel the second crop, especially the rot,
due to the tomato Macrosporium, which, as has been already said,
did a good deal of damage. In general, the plots which received
the larger quantities of nitrogen and potash, Nos. 161, 162, 164,
165, 157 and 166 gave the larger yield.

The largest yield of all, 2.1 pounds of fruit per square .foot of
bench space, was from plot 166, to which some organic nitrogen
was added for the first crop and to which the nitrogen applied for
the second crop was all in form of cotton seed meal.
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PArTiAL AxaLyseEs oF Tomaro Frurr.

On June 9th samples consisting of from eight to thirteen i'ruits :

were picked from the three plots, 150, 157 and 171, and analyzed.
As is seen in the tables, plots 150 and 157 contained coal ashes
and peat fertilized with chemicals; plot 171 contained compost, to

which chemicals had also been added. Plot 157 received consid-

erably more nitrogen and potash in the fertilizer than 150.

Plot 150. Plot 157. Plot 171.
Average weight of one fruit.......___ 132 184 98
Per cent. of water lost in air drying._.  95.44 95.54 93.62
nifrogen, e L S L 0.145 0.146 0.179
phosphoric acid .._._____ 0.055 0.051 0.056
pobaghs il Wi il 0.2217 0.280 0.388

The fruit from the plot filled with compost was smaller than
that from those containing ashes and peat, it contained less water
by about two per cent., and a somewhat higher percentage of
nitrogen and potash.

TaE QuaNTITIES OF NITROGEN, PHOSPHORIC AcID AND PoTAsH
coNTAINED IN THE Tomaro Croes.

These were determined in each of the plots in the experiment.
It is not necessary to give here all the results in detail. The fig-
ures for four plots may suffice. Plots 150 and 157 contained coal
ashes and peat moss, the former with a minimum supply of fer-
tilizer chemicals, the latter with nearly the maximum. Plots 169
and 172 contained compost ; to the former were added chemicals
to supply the nitrogen, phosphoric acid and potash removed in
the first ecrop, to 172 no chemicals were added.

FEeB. T0 JuLy, 1897.

Plot 172.
Nitro- Phos

Plot 169.

Nitro-  Phos.
Acid, Potash.

Plot 150.

Nitro- Phos. Nitro-
gen. Acid. Potash. gen.

Plot 157.

Phos.
Acid. Potash, gen,

TABLE VIIL—GRAMS OF NITROGEN, PHOSPHORIC ACID AND POTASH IN THE SECOND CROP,

gen. Acid. Potash.

38 153

Roots. ... 53 A .24 1.22 .28 1.04 1.03 .28 .88 . 1.18

Vines and 4
Leaves. 10.58 2.05. 12.67 17.16 3.06 3b.13 121 1.72 1852 5.89 1.88 ll.zb

Fruit ____ 11.16 4.23 1747 14 17 5.16 28.32 15.24 4.17 33.03 10.64 3.23 2-:;3;__

Total___. 22,27 6.4]1 30.39 33.15 8.49 65.09 23.48 6.17 52.43 1771 5.59 35.82
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SUMMARY,

The results of the foregoing observations may be summarized as
follows :

1. The yield of tomatoes from benches filled with a rich compost was
on the average larger when no fertilizer chemicals were added. The
addition of chemicals rather depressed the yield of tomatoes from com-
post.

2. From a mixture of coal ashes and peat with fertilizer chemicals
larger crops of tomatoes were produced than from a rich compost of
turf and manure, in each of the three years covered by our experiments.

3. Tomatoes are much more productive when grown in a mixture of
coal ashes and moss peat than when grown in coal ashes without peat.

4. In the tests here reported the plants growing in compost yielded
more fruit during the first month than those in ashes and peat. From
then on the weekly yield was largest from the plots of ashes and peat.

5. The best yields of tomatoes have been from pldts of the mixture
of coal ashes and moss peat already described, to which had been added
per 100 square feet of bench space, 6.4 pounds of nitrate of soda, 1
pound of dissolved bone black and 2.4 pounds of muriate of potash.
The amounts of fertilizer chemicals which can be profitably used de-
pends on the season of the year in which the crop is raised, the water-
ing and, doubtless, on other conditions whose effects are not as well
understood.

The crop which is in the house from September to February will not
bear as much fertilizer as the following one, growing from February to
July, because of the smaller amount of sunlight in the first period, which
the plants can utilize. In the first case the hours of sunlight per day
decrease as the foliage increases; in the second case this is reversed.

Plants which receive large quantities of freely soluble plant food in
the soil of ashes and peat have a much less extensive root system than
those growing in compost, and when fully grown are likely, in conse-
quence, to wilt more easily.

II. CARNATION CULTURES, SEASON OF 1896-97.

The following experiments were undertaken to study the fertil-
izer requirements of this crop when raised under glass.

Benches and Plots.—Plots 174 to 185 inclusive (see plate, page
309) were used for the cultures. With exception of three, which
will be specially noted, these plots have an area of 14.53 square
feet and a depth of 5% inches.

Soils and Fertilizers—Most of the plots-were filled with bitu-
minous coal ashes, to which was added 8 per cent. by weight of
moss peat and weighed quantities of fertilizer chemicals. The
method of preparing this mixture has already been described on
page 278 of this Report.
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Two plots were filled with the rich compost, described on page
278. In each case the mixture or the compost filled the plots to a
depth of five inches. The fertilizers for each plot were evenly
scattered over the surface of the soil (compost or ashes) and very
thoroughly mixed with it by shoveling over.,

Plants.—In plots 174 to 181 were set plants bought of Mr, C,
W. Ward of Queens, N. Y., which*were of three varieties, Day-
break, William Scott and Alaska. .

These were from cuttings made in March and April by Mr,
Ward, rooted under glass and set in the field on well-manured
soil, about May 10th, in rows 3 feet apart, 10 inches apart in the
row. They were cultivated every week, and all flower buds were
pinched off till they were shipped to the Station late in September,

In plots 182A to 185 were set plants raised at the Station from
cuttings of the Daybreak, William Scott, Garfield and Lizzie
McGowan varieties. They were of about the same sizo and
shape as the bought plants.

Eighteen plants, six of each variety, Daybreak, Scott and
Alaska, were set in each of the plots, 174-181, on the 2d and 3d
of October. Very little soil adhered to the roots, and this was
not removed. Many plants were full of buds, especially those of
the Alaska variety, but all buds were pinched off at this time to
make the plants as nearly comparable as possible.

The young plants were checked somewhat by transplanting
and shipping. On Oct. 6th a few of them were still wilted, the
William Scott variety suffering the most, and a week after setting
many appeared to be dying; but they soon began to improve and
we lost none of them.

The plants were supported by wire netting having three meshes
to the inch and cut into strips fifteen inches wide and thirty inches
long. Each strip was folded lengthwise to the form of a gable
roof and was placed between two rows of plants, serving to sup-
port the foliage and to secure a free circulation of air with room
for watering.

Notes during growth.—The temperature of the house was kept
at about 60° F. by day and 50°-55° by night, mostly from bottom
heat, and free ventilation was given whenever possible. The
walks of the house were wet down every morning in winter and
several times daily in the warmer spring weather.

At first the plants were syringed every bright day with water,
but as bacteriosis began to develop, water was withheld till spring,
Wwhen it was used again to keep off the red spider.
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The house was fumigated every week with tobacco to destroy
the green fly (Aphis). All lateral buds were pinched off and only
the terminals allowed to open. All the trimmings, consisting of
lateral buds, dead leaves, etc., were carefully saved from each
plot separately and dried for analysis,

The Daybreak variety was the first to blossom, Dec, 1st.

The first blooms of the Alaska variety were inferior, many
having a broken calyx. Later this variety gave some excellent
flowers.

Rust, Uromyces caryophyllinus, appeared in all the plots of
purchased plants. Infested leaves were hand-picked and this,
together with sprayings of ammoniacal copper carbonate sgolution,
held this trouble in check.

In January the William Scott variety was attacked by the
disease known as “Die-back,” or “Stem-rot.” In March two
plants, killed by this disease, were taken from plot 178 and
replaced by potted plants; one was taken from each of plots 174
and 180, two each from plots 177, 178 and 179, and three from
plot 176.

When the experiment was finished only plots 175 and 181 con-
tained six plants of this variety. Plots 174 and 180 had five
plants, plots 178 and 179 four, and plots 176 and 177 th.ree plants
each. The other varieties did not suffer at all from this trouble.
This disease has been discussed on page 175 of this Report.

The William Scott and a few of the Lizzie McGowan plants
produced buds which did not open. The petals grew together
within the bud. Such buds are said to be “sleepy.” The trouble
is a common one and is discussed on page 302.

The plants continued to blossom until harvested July 1st, bl.lt
the later blooms were small. The foliage also becam.e paler in
color, owing possibly to exhaustion of the plant food in the soil
as well as to the attacks of red spider. ‘ e

Except where specially stated, no top dressing or fertilizer in
any form was supplied to the plots after the plants were set.

Harvesting.—The blooms were pickejd when fully open as they
are usually picked for market. The dlamet?r of each bloom.an.d
the length of stem were recorded together with any characteristic
of the flower, such as bursting of the calyx, poor color, substance,
ete. If blooms were considered perfect, this was als.o noted. The
fresh weights of the blooms of the separate varieties from each

plot were recorded at each picking. Chemical analyses were made



296  CONNECTICUT EXPERIMENT STATION REPORT, 1897,

of cut flowers of each of the three varieties and of Daybreaks and
William Scotts_from the plots having least and most fertilizers
added to the soil. The plants were harvested July 1st, 1897, °
The roots were carefully taken out, washed and cut up with the
tops. The whole was then dried for analysis; each variety grow-
ing in plots 174, 175, 176,177, 178, 179, 180 and 181 was kept
separate, but all plants from each of the other plots were put
together.
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The effect of the difference in nitrogen supply is to be noted in
the number of cut flowers gathered. '

It is evident that the Wm. Scott variety cannot be regarded in
considering the effect of fertilizers, for at harvest only plot 175
had its full number of plants. Plot 174 had lost one, and 176 and
177 had each lost three plants by disease. '

The largest total number of blooms, excluding the Scott, gath-
ered from either of these four plots, was from plot 176, which had

TaBLE IX.—CarNATION CULTURES IN Brruminous CoArn AsuEs Axp Moss TasLe IX.—CarxaTioN CuLTurES IN Brrominous CoAL ASHES AND

PEaT. - 2 |
¥.. 18801801 Moss Prar.  1896-1897.— Continued.
Pertilizers. i Gl Plot 176, Plot 171. Plot 178, Plot 179. Plot 180.
! e T :
Nitrate of Soda, grams 142 1717.50 213
Equivalent Nitr’ogen, iy 20 25 30 284 122'50 1;;'50 1;;'50
Dissolved Bone Black, 4 47.12 47.12 47.12 . 9 70.98 47.19 47,12
Equivalent Phosphoric Acid, ** 8 8 8 4;1 12 8 g
Muriate of Potash, - 75.25 75.25 75.95
i ] 75.25 175.25 96.15 129
Equivalent Potash, % 35 35 3 E",5 35 45 60
Yield.
Weight of cut flowers, grams._-| 1845 (2397)* | 2363 (3026)* 2336 (2722)% : * T (3188)*
i da 2002 (2305)% 2459  (2660)% 2217 (2473) 2637 (3188)
Number S PR AR I G 294  (362)% ‘7 287  (358)* 299  (347)% 287 ((320))* 315 ((342)% 288  (321)%* 328  (394)*
Day- | Wmn. | Day- | Wm. Day- | Wm. ' D W Day- | Wm
ieti S ‘ ‘ \ Day- | Wm. Day- | Wm. ay- m. y i
gvzagﬁlteif" gl ‘g‘lja{l;]é"‘ brgeé\ :{ Y 5Z%tt'iA81§ika"??i%k' GSGC‘;)OW;‘%Z?M' ?;%%k ‘.388%0“; ‘Aslgika. break. | Scott.|Alaska. break.| Scott. Alaska.|break. | Scott.|Alaska.|/break.| Scott. Al:c\ss)ka.
Number % .___. | 1a4 | 58 | 150 | 152 |71 | 135 | 166 | 48 | 133 - 1316 (303 | 636 1572 120K L L AEREEE R e s e
Average number of flowers per ‘ [ 172 33 115 162 | 2% 153 164 | 33 124 i
A‘g?;gte"dié}x{e'té}"éf'"ﬂ_o'v&e'r-s', 24, 96 25 (253|118 2256|276 | 8 | 220 28.6 | 55| 19| 27 | 45| 265|213 | 55| 206|306 11 | 2
Toahaght 0% o AR L T 219| 221 1.99| 2.25 223 21| 2.21] 211] 202 3 8| 211 219 1.98
; ) | a | 298 203 221 214 191 221 215 1.98 2. ; :
ggjg: legvitighotf s bl Al B 0 Gt ol LR LR 53118 o9 | 139|121 | 102 | 131 | 1114] 102 [ 1256 | 123 | 10.3
tl
O I Iy S R B8N0 o, BHINOIGR R0 3 62| 96| 80 1 62 93 | 91 59| 97| 7.4 58| 89| 1h 60| 87| 83 6.4

Discussion of the Results.—The results of these tests are given
in the following tables. Table IX includes the plots which were
filled with bituminous coal ashes and peat moss and dressed with
fertilizer chemicals.

Each of plots 174, 175, 176 and 177 received 8 grams of phos-
phoric acid and 35 grams of potash in form of dissolved bone
black and muriate of potash.

Nitrogen was, however, supplied to the four plots in unequal
amounts. Plot 174 received 20 grams; plot 175, 25 grams; plot
176, 30 grams, and plot 177, 40 grams,

* Including Wm. Scott variety.

received 30 grams of nitrogen. Plot 177, with 40 grams of
nitrogen, yielded most Daybreaks, (by far the most proliﬁc‘variety
in these tests), while plot 174, with only 20 grams of nitrogen,
vielded the most Alaskas. Plot 175, with 25 grams of nitrogen,
inelded the largest blooms of -both the Daybreak and Alaska
varieties, though the difference in this regard between the plots
was small.  On the whole, plot 176 was the most profitable of the
four, yielding nearly 25 blooms per plant, or 3070. blooms per
100 square feet of bench space. The difference of yield between
the four is, however, very slight.
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In this experiment, with 8 grams of phosphoric acid and 35
grams of potash, 30 grams of nitrogen were enough to yield g
maximum Crop. ‘

The yield from plot 178, which received. the same quantities of
nitrogen and potash as plot 175, but a half more phosphoric acid,
12 grams, shows that 8 grams was too small a quantity of phos-
phorie acid to give a maximum yield with the amounts of nitrogen
and potash used on plot 175. The additional phosphoric acid on
plot 178 did not cause the plants to mature or blossom any earlier
than on the other plots.

Plots 179 and 180, in connection with plot 176, show the effects
of larger quantities of fertilizer-potash. These three plots received
like amounts of nitrogen and phosphoric acid. Plot 175, with 35
grams of potash, yielded 287 blossoms ; plot 179, with 45 grams
of potash, yielded 288; and plot 180, with 60 grams of potash,
yielded 328 blossoms, the largest number in the series. On the
average over 27 blossoms were gathered from each plant of the
Alaska and Daybreak varieties, or 3360 per 100 square feet of
bench space.

The whole series indicates that to secure a maximum crop, at
least 40 grams of nitrogen, 12 of phosphoric acid and 60 of potash
need to be used, and perhaps still larger quantities. Calculated
for 100 square feet of bench space these amounts are :

Nitrogen, 9.7 ounces, equivalent to 3 pound 14 oz. Nitrate of Soda.
Phosphoric Acid, 2.9 ¢ & LA UL 1 ¢ Dissolved Bone Black.
Potash, 1460 s %1 “ 13 ¢ Muriate of Potash.

The profit from any variety of carnations depends both on the
number of blossoms and on the season of most abundant bloom.

The Wm. Scott variety was badly affected with stem-rot and
had many “sleepy ” flower buds.

The yields of the other two varieties for each month of the test,
from all the plots in Table IX, 174 to 180 inclusive, are as follows:

Daybreak. Alaska.
Number of blossoms. Number of blossoms.

December............ 88 14
JROaery Lk b L ais ary) 100 61
FebrUary i a o - los st e 210 116
Magchu som bl 2000 ) 117 376
Y\ L R e e e e 122 112
My - e 1t el i 163 817
e o L SRS b 343 190

1143 955

Daybreaks.
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During the months of Dec., Jan. and Feb, twice as many blos-
soms of the Daybreak variety were gathered as of the Alaskas.
But in March the Alaskas blossomed very freely, yielding in that
one month three times as many blossoms as the Daybreaks. In
every other month, however, more blossoms were picked from the

Plot 181 was filled with the compost described on page 278, to
which no fertilizer chemicals were added. It will be seen that the
yield of blooms of the Alaska and Daybreak varieties were
smaller than in any of the plots filled with coal ashes and peat
and supplied with fertilizer chemicals.

It is noteworthy, however, that in this plot the Wm. Scott
variety was not seriously attacked by stem-rot or die-back, and
gave a larger yield of blooms than in any other plot, though not
as many as either of the other varieties.

TapLe X.—CArNATION CULTURES. *+ 1896-1897.

ers, grams.----------- 7.6 |

* Soil of Compost.
and 10 grams potash Feb. 1st.
} Calculated from hal §

t Including Wm. Scott variely.

§ Ashes alone; plot h

4 Soil of coal ashes arid moss
setting and the remainder Feb. 1st.

f-plots containing 9 plants each with an area of 6 96 square feet.

as an area of 12.83 square feet and contained 15 plants.
peat. Received 30 grams nitrogen, 8 phosphoric acid and 35 potash at

g [
Fertilizers. ; Plot 181.% Plot 182A hPlot 182B.} | Plot 183.§ | Plot 184.% | Plot 185.9
Bato of Soda, grams| . .oceoooain 136.82 136.82 125.09 . 284,
Mivalent Nitrogen, ** |  -—occoocioo- 19.2 19.2 17.6 10. 40.
I olved Bone Black, “4 - | .o ot oo e 456.4 41.51 23.66 70.68
ivalent Pt hori
e T | 7.6 1, ‘. 12,
Brato of Potash, | @ & oo REUREas A48 Waaesistd 62.29 21.5 96.75
lquivalent Pgtashlﬂ Sed soscossages 3388 My 28.7 10. 45.
Yield.
% of cubEIY \
Vei f cut flowers,
ke grams 1452 (2305) 2916 2250 2676 2562 21791
Jumber of cut flowers._- . 223 (326) 328 266 289 ‘ 313 327
'3 7. 4 Day- | Wm. Daybreak, Garfield, Daybreak, Wm. Scott, Garfield.
Varieties. ‘ br:zk. Scott, | A125K3: | “Tizzie McGowan. Lizzie McGowan. \
- BT ‘ g '
i ol l
] ‘:aerrsag;e:;ﬁgir i ﬂOW_ [ 181 V| 19. 18.2 14.7 19.2 17.9 | 18.1
y Y = | |
¥ H - |
i ‘Li;agiﬁc‘iiﬁ;“m offow 51a| 223| 198 2.23 2.16 221 | 216 2.14
: T of atam. \
‘I,‘iii%‘; leugﬂ.l Ofgtem 13.2 |132.[. 97 13.7 13. L. SR T R R ¢
Avyerage weight of flow~ [ non -‘ », e 8.4 6.0 | i £

Plot 184 received 10 grams nitrogen at setting time and 4 grams phosphoric acid
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and in all the plots have the same compositi
; position ; the ave
the analyses gizen above. * rage of all

Table X1 gives the calculated amounts of nitrooen phosphori
acid and potash contained in the plants and in th: bl’ossomls) ﬁ?nc
each plot.. and also the amounts of these fﬁgredients in the fert(')lr'n
zers applied and the plants set in each plot. o

As appears in the table there was about as much nitrooen
ghos}}])horlc a}?id and potash in the plants which were set ingthe,

enches as there was in 3 i i
14§ il ey the blossoms which were picked from

SLEEPY Frowxsrs.

Asisnoted on page 295, some buds of the Wm. Scott and Lizzie
McGowan varieties failed to open. Growers call such buds ‘or
flowers “sleepy,” and the trouble is not an uncommon one. The
buds are to all appearance normal up to the time when the petals
s'hould break through the opening calyx. Butinstead of openin
like the normal flower, the petals cohere and though left upon tli;
plant for several days do not expand. Such blooms of course are
worthless. Upon a close examination the petals are seen to be
actually united and therefore cannot expand into a perfect flower
To separate them it is necessary to break apart the cells of- the:
petals; they are grown together where they should be separate
That t.he petals are not merely stuck together is shown by soakiné
them in water or alcohol. The bases of the petals however do
not cohere, but are entirely free in the calyx tube.

Ifl a discussion at the meeting of the American Carnation
Society in 1896, Dr. J. C. Arthur of the Purdue University
Experiment Station, said—“ Placing a thin cross-section of the
abnormal buds under the microscope, it is readily seen that they
are so closely attached, that the projecting cells fit together as
completely as if they had been brought into contact by heavy
pressure. Normally, the cells are evenly-rounded on the free
side, as comes about naturally from the usual internal pressure of
the sap. The abnormal petals appear to have become united
when very young.” *

Regarding the cause of the trouble, there has been much
speculation, but the prevailing opinion amongst growers is that
it results from too much nitrogen in the soil. Some believe that

* American Gardening, Vol. XVII, No. 63, March 7, 1896.

= s
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‘pitrate of soda alone is responsible, while others claim that the

game trouble has been produced by nitrogen in 61'ganic forms.
So far as we are aware, there has been no thorough study of the

_subject.

In the cultures described on the preceding pages of this Report,
a record was kept of all abnormal buds, and this record, together
with the quantities of nitrogen applied to the several plots, may
be seen in the following table. The averages are for the Wm.

Scott variety only.

Tasre XII. NrirroGEN AND “Sreepy FrowEers.”

Plot | Plot |Plot |Plot |Plot |Plot [Plot |Plot |Plo
174. |175. |176. |177.|178. [179. [180. [183. 185.
Nitrate-nitrogen, grams _ ... ... 20 | 256 | 30

Average No. of sleepy flowers
perplantils S o 43| 3|e3|2%| 2 |3.8].16|35

Although plot 177, to which 40 grams of nitrate-nitrogen was
added, produced a greater number of sleepy flowers than any
other plot, plot 185, with the same quantity of fertilizer-nitrogen,
produced less than plots 175 and 180, which had only 25 grams
of nitrogen. There is no very close relationship between the
amount of fertilizer-nitrogen and the number of “sleepy ” flowers

found in our cultures.
SUMMARY.

1. Carnations have been successfully raised by us in a soil composed
of coal ashes and moss peat, with commercial fertilizers.

The largest yield obtained was an average of 27.3 blooms per plant
or 3,384 blooms per 100 square feet of bench space. The average yield
from seven plots was 25 blooms per plant or 2,703 per 100 square feet.
This is an average of Daybreaks and Alaskas, the Wm. Scott variety
being excluded from the average. The blooms were of fair size, having
an average diameter of 2.1 inches.

2. The largest crop was gathered from the plot in which 4o grams of
12 of phosphoric acid and 60 of potash were mixed with the
ashes and peat. This is equivalent toa dressing, per 100 square feet
of bench space, of 3 Ibs. 14 0z. of nitrate of soda, 1 1b. 1 oz. of dissolved

bone black and 1 Ib. 13 oz. of muriate of potash.
3. The William Scott variety was badly affected by stem rot and bore

nitrogen,

many ‘‘sleepy ” buds.
The Daybreak yielde
Alaska variety and during December,

twice as many.
4. There is no considerable difference in the percentage amount of

nitrogen, phosphoric acid and potash in the fresh picked blossoms of
the three varieties tested, the average quantities being
21

d about zo per cent. more blooms than the
January and February yielded
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Plitrogen . i (Rl sl L 0.39 per cent.
Phosphoric acid _.._.._____ 0.15 3
Bolagh's= ol R 0.68 &
Phosphoric
/ Nitrogen. acid. Potash,
10,000 Daybreak blooms weigh 191 pounds and contain® 12 oz, 510z, . 1 1h; 5 0z,
10,000 Wm. Scott “  « 18y o« o« Ihy 5 4B g R
10,000 Alaskas * G C e U R R L 0 “ 148
5. A single plot filled with the rich ‘compost described on page 2%8,
did not yield as many blooms a

s the mixture of ashes and peat

III. EXPERIMENTS WITH RADISHES, SEASON OF 1896-1897,

These tests are a continuation of those described
twentieth Report of this Station for 1
made on plots 186 to 201 of the cent
house, F, (see plate I, p. 309). Plots
filled with the rich compost already
199 was filled with sifted bituminous ¢
plots in this experiment were filled with
and moss peat, which has already
this Report.

Seed of the Cardinal Globe v
A. Dreer, of Philadelphia, was
twelve meshes to the inch, and all which passed through the
screen—nearly one-third of the whole —was rejected.

Only plot 198 was sown with unscreened seed.

in the
896, pp. 222-226, and were
er bench of the carnation
196, 197, 200 and 201 were
described, p. 278. Plot
oal ashes. All the other
the mixture of coal ashes
been described on page 278 of

ariety of radish, bought of H,
sifted through a screen with

First Crop.

Seed was planted Oct. 21st; each plot h
inches apart, with 22 seeds in each row,
Five days after sowing the you

On November 16th, when th

ad nine rows, five
or 198 for the whole plot.
ng plants began to appear.
e plants were about half grown,
seed for a second Crop was sown between the rows of plots 192,
193, 200 and 201. At this time the radishes growing in coal
ashes and peat were larger than those in compost. The first
radishes were pulled for market from the coal ashes and peat on
November 25th, and the last of the crop were pulled on Decem-
ber 7th. At this time the compost plots were just begin-
ning to produce radishes large enough for market, and on Decem-
ber 14th the last radishes were pulled from compost plots.

In all cases the radishes were pulled when three-fourths of an
inch in diameter, with the exception of a few plants taken at the
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last pulling, which had not reached marketable size.. These v:::‘ie
pulled and weighed with the others, and number of plants noted.

Second Crop.

The second owing was made December 12th, in coal ashes and
eat, and three days later in compost. Seed f’f the B?rench
}])Brea,kfast variety was sown for the second and tb.ll'd crop in plot
198, but this variety proved inferior to Cardinal Globe for

)
forcing. ,
Ol:I‘hegcrop grown from seed planted between the rows Ea(;
matured and all the radishes grown in coal. ashes and [;eatJaa;l-
been pulled by January 5th; those grown in compost by

11th. ; 3
ua'Ig,he second regular crop was all harvested (by 1Felt)ll;:;a.;1yo 3:;
i . In plot 199 (coal as
from soil of coal ashes and peat R
d, but many of the plants w
all were pulled by February 3d, A
i f the plants in this p
small for market. The foliage o .
i f the leaves turned yellow
ller than in the others and many o ;

:.rlx)]:utethe edges. On February 15th all radishes of the second
crop had been pulled from the plots filled with compost.

. Third Crop.

Seeds for the third and last crop were sown February s?;d. 11}112

February 19th, respeotively,uinh coal :s;u;)sy aﬁir:}; ;:;Iin;;(; . ,f e
as all harveste
f}rxzpl::e:'l :ol;e ;‘;;T:}f viivlaai',. On these respective dates three st:)(;
cessive crops had been gathered and a fourth had l:.aendgrown
the plots where seeding between ;hetrzv:savgzz f;?)(: Eed.uring 5
emperature was kep .

da;lr‘ﬂfn:l Zz?ieég orp8° lower during the night. A'll kpilazlnts, ef;:;)(;;
those in the sub-irrigated plots, were freely sprinkle '10\;ed

d watered when necessary. The house was well ventilate S8
> 186, 187, 188 and 189 the calculated amounts of. nitro

5 h ri’c aci,d and potash which had been removed in ea<_:h
e 'ked into the soil, in form of nitrate of soda, c.lls.
bt W?ore W%‘lack and muriate of potash, before the following
i In plots 196 and 197 stable manure was added
b Washso‘t‘m‘ Al{) other plots received no fertilizer after the
R 0105 : lanted. 100 grams of carbonate of lime were
S o “:;1 )1pot containing soil of coal ashes and moss peat.
ad'(}‘ii tfi)fl?)witllg tables show the fertilizers used and the crops

harvested :
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This sufficed for three crops of radishes.

The total yield of radishes (3 crops) from all the plots filled with coal
ashes and peat was. per 100 square feet of bench space, 388 bunches
(10 in a punch) or 57 pounds (tops included).

The average composition of these radishes was—

Water, lost in air-drying -...--. Pt 94.35

Nitrogen . .cooooooemcemmbomneioo 0.240
Phosphoric Acid .oc.ccooomo-tiinn oo 0.062
Potash. o iR 0.233

According to this year’s tests, 1000 bunches of radishes weigh 147
pounds and take from the soil—

5.6 ounces of nitrogen,
. T4 et ¢ phosphoric acid,
. R “ potash,

The figures agree quite closely with those given in our Report for
1896, p. 225.
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PLATE I. Prax oF ForciNG-HOUSES.

A, Botanical Laboratory; B, (. Small Plant Houses; D, E, Tomato Houses;
F, New Forcing-House; G, Work-room.
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A STEAM STERILIZER -FOR SOILS.
By W. E. Bzirron.

Eel-worms or nematodes are often a serious pest in field culture
and in the forcing houses. They are extremely small, almost
microscopic, and are commonly found in the decaying vegetable
maiter of soils. A few species, including Zrichina, are, however,
animal parasites. They attack the roots of plants, causing abnor-
mal growths or galls on the root system and greatly impairing
the vitality of the plant. Atkinson* names thirty-six species of
plants including field and garden crops which he found attacked
by nematodes in Alabama. The list contains peach, potato,
egg-plant, tomato, cotton, watermelon, beet, corn, cabbage, tur-
nip, parsnip and lettuce.

In our own forcing houses they have attacked and damaged

tomatoes, lettuce, roses and violets.

To prevent or, at least, mitigate, such attacks, it is a common
practice of gardeners to remove the soil from the greenhouse
benches and allow it to lie out of doors during the follo wing
winter, as the freezing kills many of the nematodes. But the
eggs are said to survive the winter and hatch in the following
spring, so that this treatment only serves to hold the trouble in
check somewhat. The compost used in the Station forcing
houses has always been infested with these eel-worms, while
plants growing in a soil of coal ashes and peat moss have never
suffered from them.

Bailey foundt that nematodes could be destroyed by freezing
the soil or by applying salt to it, but the latter treatment is quite
liable to kill or at least injure the plants which are afterward set
in the benches. Lime water and kainit have been recommended
at various times and have been applied with some degree of
success.

Recently, heating the soil has been advised for the purpose of
killing nematodes, which in no stage of development can sur-
vive a high temperature. Steaming is probably preferable to

* Ala. Sta. Bull, 9, 1889.
t Bulletin 43, New York (Cornell) Agr. Exp. Station, 1892.
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baking, as it does not dry up the soil and cannot destroy its
organic matter.

But few devices and methods for steaming soil have been
described, and so far as I am aware, no apparatus has been
figured. A method of sterilizing soil in large quantities was
described briefly by Galloway in American Gardening, Vol
XVIII, 1897, p. 127.

A sterilizer has been designed and made for use in the Station
forcing-houses which involved small expense in construction and
proved to be convenient to manipulate and efficient. The appa-
ratus, here described, is too small for large establishments, but the
principles embodied in its construction would doubtless apply
equally well on a large scale.

Tt consists of a square box made of heavy galvanized sheet-iron
connected with the steam-heating system in the potting room of
the forcing-house. This box is cubical in form, each of its three
dimensions being thirty inches; six inches of the top is in the
shape of a removable cover. Steam enters through a hole in the
center of one side, to which is soldered a coupling. A three-
fourths inch pipe, fitted with a valve, connects the apparatus with
the steam-heating system. A few strips of wood placed under
the box raise it a half inch from the cement floor, to prevent
rusting. Inside the metal box are similar strips upon which the
trays rest. T'wo small holes in the bottom allow the condensed
water to escape.

The soil is placed in the trays, which are made of wooden
frames having bottoms of galvanized wire netting. The frames
are made of strips of wood three and one-half inches wide and
seven-eighths of an inch thick; after fastening the netting, a half
inch strip is nailed on to hold the netting firmly and to cover its
jagged edges. The dimensions of the trays in inches are 27 X
13 X 4 over all, and inside are 25} X 11} X 3} inches. The wire
netting has six meshes to the inch. Soil is spread loosely and
evenly in the trays to the depth of about three inches and the
trays packed inside the metal box in cob-house fashion, as shown
in plate II, opposite page 812. There is a space of one and one-
balf inches all around the trays inside the box, and a space of an
inch between the two trays. The half inch strips on the bottom
edges of the trays allow the steam to enter above and below the
soil in each of the trays. As the steam comes in contact with
the soil, both above and below it, much less time is required to
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heat it than when in a solid mass. The sterilizer contains foup-
teen trays, which, when filled to the depth of three inches, hold

6.9 cubic feet of soil, or enough to fill one of the plots in the neyw -

forcing-house. (See plate II, facing this page).

Steam entering through a three-fourth§ inch pipe, at a pressure
of five pounds per square inch, heats the soil to the boiling point
of water in about fifty minutes—a great deal depending of course,
on the density of the soil—as a loose soil heats through much
more rapidly than if packed eclosely. The box is not steam-tight
but nearly so for a low pressure; considerable expense would be
necessary to make it perfectly steam tight and at the same time
permit of convenience in opening the box.

Soil was kept in the apparatus one hour for the purpose of kill-
ing the nematodes. This doubtless destroyed also many fungous
germs, but where absolute sterility from bacteria and fungi is
desired it would be necessary to steam the soil for a much longer
time. The steamed soil is also almost wholly free from live seeds
of weeds while the untreated soil was considerably infected with
various common weeds.

QUANTITIES OF MINERAL MATTERS AND NITROGEN
IN VIOLETS GROWN UNDER GLASS.

By A. L. Winton.

The following analyses were made on material sent to the
Station by Mr. W. F. Jost, of East Haven, who asked what ingre-
dients winter grown violets took from the soil, and to what
amount.

Four large plants, including the roots, freed from earth as far
as possible, and 300 flowers, as picked for market, were separately
analyzed with the following results,

PERCENTAGE COMPOSITION OF VIOLET PLANTS AND BLOOMS.

Plants. Blooms.
Vi ele, R N S Bl (el 75.845 88.052
Orgapic and Volatile matters ______________ 15.382 10.803
Btiretagh . ST H RS e T R 2.0308 910§
Soand) adhepe. b Y T TR e Sl R 235
100.000 100.000

§ Including the oxygen equivalent of chlorine.

PrLATE II.—A STEAM STERILIZER FOR SOIL.
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Sweden. In May, 1895, I planted the seed in rows about 12
inches apart, putting the seed about 2 inches apart in the row.”

“The plants were kept clean from weeds the first season Wwith
a wheel-hoe and hand weeding. The roots made a growth of
from 12 in. to 36 in. in depth ; the tops about 8 in.”

¢ In the spring of 1896 I transplanted about half of the plants
in the following manner: I plowed a deep furrow, then placed
" the plants against the bank, 4 in. apart, then plowed another
furrow against them, etc., until the piece was finished. After-
wards the piece was smoothed over with a garden rake.”

“The part of the piece that I did not transplant I let go to
seed, from which I gathered enough to sow about § of an acre,
last spring. After the flat pea had gone to seed, I cut it for
ha‘y.”

“This last season from the seed patch and the piece that I
transplanted (about } acre), I obtained from two cuttings about
1 ton of hay, a part of which I have sent you for analysis. This
season I shall have about 1} acres of this plant and I presume
that I can cut it three times, if the weather is favorable.”

This hay has about the usual composition of hay made from
the flat pea. The analysis shows it to be a very concentrated feed
and the further progress of Mr. Woodford’s experiment will be
watched with interest:

ANALYSES OF MILK.

The following analyses were made by the Station chemists on
samples sent by Mr. Thomas J. Stroud of Shaker Station.

Each sample represents the carefully mixed morning’s and
night’s milk from six cows taken on the last day of a two weeks’
feeding period.

The feed of the cows, per head, during the first and third
periods was as follows :—

In the morning, one bushel of cut corn fodder and hay, about
12 pounds, wetted, and two quarts of a mixture of equal weights
of wheat bran and cotton seed meal. Later in the morning
about six pounds of good hay.

At 4 p. »r. one bushel basket of corn ensilage, about 40 pounds,
and two quarts of the mixture of bran and cotton seed meal as
above.

In the second and fourth periods, the rations were the same as
those just named except that instead of two quarts of the bran
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and cotton seed meal mixture, were fed three quarts of a mixture
of equal weights of wheat bran and Cleveland linseed meal,
The analyses of the milk are as follows :—

Cotton Seed Meal in Ration. Linseed Meal in Ration.
1st Period. 3d Period. 2d Period. 4th Period.
Speciﬁc gravity at 60° F. ___. 1.0327 1.0325 1.0324 10316
o S N L N 0.62 0.83 0.71 0.73
AT R I T 4.40 - 4.40 4.10 4.00
pr el L S P RS T S 3.50 3.56 3.47 g3
Sugar by difference...__._..___ 5.20 4.86 4.95 5.07
flotalisolids). . MU (| 13.72 13.65 13.23 13.17
pWatery L 0 GN 86.28 86.35 86.77 86 83
100.00 100.00 100.00 100.00

The most marked differences shown by these analyses are that
the samples of milk taken while the cows were on the linseed
meal ration contained somewhat less fat (0.3 per cent.), and more
water (by about 0.5 per cent.), than the samples taken while the
cows were in the other ration. The percentages of fat in the
solids of the samples taken during the first and third periods
(cotton seed meal) are 32.07 and 32.24; the percentages in the
Second and fourth periods (linseed meal) are 30.99 and 30.37.

ANALYSES OF BUTTER.

In June, 1896, the Dairy Division of the U. S. Department of
Agriculture imported packages of the best butters that could be
found in the London Market. These were shipped by fast
steamer, stored in the ship’s dairy refrigerator, and on their
arrival in New York were examined, June 28th, by William H.
Healy, official butter inspector of the New York Mercantile
Exchange, and graded according to their quality.

Through the courtesy of Major Henry E. Alvord, Chief of the
Division, samples of these butters were supplied to this Station
and were examined at the Station by some of our creamery offi-
cials. In the following table are given analyses of these samples
and of two samples from the Vernon (Conn.) Creamery Co., one
of them, 8810, stated to represent butter ordered for export by
Major Alvord. There is also given the score of each sample,
fixed by Mr. Healy, as well as the score of two samples of Amer-
ican butter examined at the same time, “Conway Creamery,”
from the Conway Cobdperative Creamery, Conway, Mass., five

Fat
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pound box, made June 11th, 1897, and “ Minnesota Star Lake

Creamery,” from a sixty pound tub, made June 5th, 1897, by

Star Lake Creamery, Strout, Minnesota.

The descriptions of the samples are as follows :

A. Made in Dorsetshire, England. Cask of 38 Ibs. Bought in
London, June 17 ; arrived in New York June 26.

B. From Denmark. Cask of “Royal Dane” 66 Ibs. Bought
in London, June 18; arrived in New York June 26.

C. From Normandy in France. Cask of 58 lbs. Bought in
London June 17; arrived in New York June 26.

D. From “Rosebud” Creamery, New South Wales. Cubical
box of 56 lbs. Bought in London June 17; arrived in
New York June 26.

E. From Brittany in France. Box of 12 fresk (unsalted) rolls
of 2 lbs each. Bought in London June 18; arrived in
New York June 26.

F. From Ireland. Creamery box of 28 Ibs. Bought in London
June 18; arrived in New York June 26.

8741 and 8810. Made by Vernon Creamery Co., and sent by
the Creamery Co. 8810 represents the butter ordered for export,

ANALYSES oF BUTTER.

Vernon Creamery

Dorsééhire. D Norm%ndy. Austlx:)silia. Britﬁ(ny. Irelli;hd 8070411 ln ecmsnétio
Water 12.5%L 8.93 10.17 14.94 15.52 15.02 9.46 10.90
Curd .68 1.03 1.09 .96 BT 1.53 0.92 1.00
Salt 1.16 .99 2.179 2.22 1 4.24 5.61 2.42

85.65 89.05 85.95 81.88 83.80 79.21 84.01  85.68

100.00 100.00 100.00 100.00 100.00 100.00 | 100.00 100.00

The samples C, D, E and F gave a decided reaction for boric
acid, probably present in the form of borax.
The samples were scored as follows:

: Flavor, | Grain, | Color, Salt, |Package Total

Sample. 0. | aeelam | 10N e | 300,

Minnesota Star Lake Creamery | 365 30 15 10 5 965
Mass. Conway Creamery...... 35 29 15 10 5 94
A, English Dorset _...__..... 30.5 29 15 9.5 5 89
B; " Royal Danaditet mis ir s 30 15 10 5 95
@ Normandy il Soste S LU 31 29 15 10 5 90
D, New South Wales_ .._..... 29 29 15 10 5 88

E, Fresh Brittany Rollgliz i e 36.5 30 15 10 5 96.5
¥, Irish Creamery o - Js-cues 26 285 | 14,5 | 10 5 84
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LEGUMIN AND OTHER PROTEIDS OF THE PEA,
LENTIL, HORSE BEAN AND VETCH.

By Tuovmas B. OsBorNE AND GrorGE F. CAMPBELL.

In a paper on the Proteids of the Pea and Vetch™ the legumin
obtained from these seeds was described and some account was
also given of other accompanying proteids. Further study has
furnished much additional information concerning these substances
and made necessary a review of our former work on the pea and
vetch.

On investigating the proteid constituents of the horse bean and
lentil we found that by repeated fractional precipitations, the
globulin from these seeds was separated into fractions, on the one
hand wholly free from coagulable matter and on the other con-
sisting of substance which was substantially all coagulable. The
former we found to be legumin, in all respects like that described
by us from the vetch, and the latter to be a new proteid of
different composition and properties, to which we have given the
name wvicilin since we first recognized its presence in the horse
bean (vicia faba).

This discovery led us to reinvestigate the proteids of the pea
and we thus found that the legumin of that seed, as formerly
described by us, was contaminated with more or less vicilin and that
when the latter is completely separated, the differences noted in our
former paper between the legumin of the pea and that of the
vetch disappear and preparations from these two seeds are identi-
cal in composition and reactions.

Leguminous seeds mostly contain about 1.2 per cent. of alkali
and 1.0 per cent. of phosphoric acid, while in seeds of the cereals
0.5 and 0.7 per cent. of these substances respectively are present.

Liebig and Rochleder as well as Ritthausen attributed the pre-
sence of much legumin in the aqueous extracts of leguminous
seeds to the basic alkali phosphates. But the water extracts are
strongly acid to litmus and accordingly must contain acid phos-
phates.

We find that a mixture of hydrogen potassium phosphate with
enough phosphoric acid to be distinctly acid to litmus, but
strongly alkaline to lacmoid, freely dissolves legumin to solutions
that behave in all respects like the aqueous extracts of these seeds.
Such solutions are unlike those obtained with neutral salts, not
being easily precipitated by dilution unless holding a very large

* Report of this Station for 1895, p. 262.

PROTEIDS OF THE PEA. 325

proportion of proteid. They yield precipitates with acetic acid
which are wholly soluble in sodium chloride brine, thus resem-
bling solutions in sodium bicarbonate.

In this paper we give first, the results of our investigation upon
each seed, and in conclusion a general summary of the properties
and composition of the different proteids which we have found.

ProTEIDS OF THE PEA.

Finely ground meal of garden peas was prepared in the labora-
tory almost entirely free from the outer coating of the seed.
Immediately after grinding 1,800 grams were treated with a
large quantity of ten per cent. salt solution, strained through fine
bolting cloth and, after standing three hours to deposit msoluble
matter, the turbld extract was syphoned off and saturated
with ammonium sulphate. The precipitate was filtered out, sus-
pended in a little water and dialyzed for eighteen hours. A large
part of the ammonium sulphate was thus removed and the proteid
dissolved by the dilute saline solution which remained. This
solution was filtered perfectly clear through a thick felt of paper
pulp and dialyzed for four days. A large precipitate resulted
from which, after settling, the solution, A, was decanted and
treated as described on page 329 ; the precipitate was dissolved
in about 1500 of ten per cent. brine, the solution filtered clear
and made exactly neutral to litmus paper by the cautious addition
of 75% of two-tenths per cent. potash water. The solution was
then dialyzed for forty hours, whereby globulin separated out in
well defined spheroids which, after settling, united to a coherent
mass exactly like vetch legumin, and differing {rom our previously
described pea legumin that had formerly been obtained as a pul-
verulent precipitate. A portion of this precipitate was washed
thoroughly with water and with alcohol and dried over sulphuric
acid, giving 16.83 grams of preparation 32, which had, after dry-
ing at 110°, the following composition:

(GLOBULIN, 32%.

(0710 10) ( QEEEMURSR T L 51.87
Hydrogen.. .. ---»<--c-SSSEEEEEns 7.01
NItLOZON » o o o/ o m A S SSREEEIT = 17.69
Sulphur_ o ccoccaeee s immemeeaaos 0.40
OXYZeN .o cccmmmmmmmmm e 23.03

100.00
Ash .o ceecea-emaseammmoooo . 0.62

# o avoid confusion and facilitate reference the preparations deseribed in this
paper are numbered consecutively with those given in the paper on * Legumin and
other Proteids of the Pea and Vetch.” Report of this Station for 1895,
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This preparation, unlike those made from unneutralized solutions,
was almost free Trom substances insoluble in salt solution. Dis-
solved in ten per cent. brine and heated above 90° turbidity was
produced which at 98°-100° developed slowly into a considerable
coagulum.

During the washing of this preparation considerable substance
dissolved in water, yielding a solution which was perfectly neutral
to litmus (indicating the absence of acid globulin), and which on
adding a little salt, gave a precipitate that with more salt dis-
solved completely to a solution coagulable by heating.

The remainder of the proteid, of which 32 was a part, was
dissolved by adding 50 of ten per cent. salt solution and the
resulting liquid was diluted with water until it contained about
1.25 per cent. of salt. A large part of the proteid was thus
thrown down and settled out as a viscid layer, from which after
an hour the supernatant fluid was almost completely decanted.
This deposit, X, was then washed with 200° of water, which
caused it to become opaque and pasty. The wash water, after
decanting, was added to the solution from which the proteid had
separated, and thereupon another precipitate, Y, resulted, from
which, after settling, the solution was decanted and dialyzed,
thereby yielding precipitate Z.

As precipitate X was found to give a decided turbidity on heat-
ing its solution in a boiling water-bath, it was dissolved by adding
ten grams of sodium chloride and water enough to make a final
volume of 850°. The clear solution which resulted, containing
about three per cent. of salt, was diluted with water until it con-
tained about one and three-fourths per cent. of salt. A large
precipitate, I, separated, which rapidly settled as a viscid, semi-
fluid layer from which the solution II was soon completely
decanted. As the precipitate I when dissolved in salt solution
still gave a slight turbidity on heating to 99°, it was washed with
water, dissolved in 100 of ten per cent. salt solution and repre-
cipitated by diluting the resulting clear liquid with 900 of
water. The precipitate which separated was now found to be
wholly free from any coagulable matter, for not the slightest tur-
bidity was produced in its solutions in brine even by prolonged
heating in a boiling water-bath. The substance was therefore
washed thoroughly with water and with alcohol and dried over
sulphuric acid, thus giving 12.33 grams of preparation 33, which
had, when dried at 110°, the following composition :
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LEGUMIN, 33.

Carbon S . _ L NSRS - 51.74
Hydrogen .. [ ACEaERTT . . 6.90
Nitrogenl, .. SOESERNREETERS B~ 18.04
Sulphur {2 ol SORETa 0.42
Oxygon,. [ S50 2T ICRIWERSRIITSR . 22.90

100.00
y: ] AR e ook S ) B o 0.78

The solution decanted from 33 was dialyzed free from chlorides
and a precipitate obtained which when washed and dried in the
usual manner weighed 4.44 grams and had the composition shown
by the following figures:

GLOBULIN, 34.

Garbon'= ot o e ey 52.06
Hydrogon, i, Cagis S en i 6.99
MErogen L bl | DS B 17.86
Sulphur- = OGS L g 0.36
Oxygon i rodeBlo o ons gl A 22,13

100.00
. (-1 RO B el o or oo = B ()8 0 0.32

Solution IT, page 326, was next diluted with an equal volume
of water until it contained about nine-tenths per cent. of salt;
after standing a short time the solution was decanted and the fluid
precipitate washed thoroughly with water and alcohol and dried,
giving 6.47 grams of preparation 35.

GLOBULIN, 35.

Carbon .—osirie e lailiefis SRl Bre o4 51.95
Hiydrogen . - » eSOt S o 6.96
Nitrogen i o e e e 17.76
Sulphur.. .. Gvsca iSSPt 0:40
(05 477:5) EESEEESSE S 22.91

. 100.00
Aghe o e 0.57

The filtrate from 35 was dialyzed free from chlorides and
yielded 5.18 grams of preparation 36, which after the usual treat-
ment gave on analysis the following results:
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GLOBULIN, 36.

éarbon __________________________ 52.43

R drogon. S BRin e iat s Il 7.04
INBEtSEan . - L L e e S e 17.45
Sulphur ... 0 fotet o gl SEE o 110,93
Ve e D T NS S e A I 22.85
v 100.00
o 30 R I s RS R 0.40

Preparations Y and Z obtained as successive precipitates from
the solution decanted from X, as described on page 326, were
geparately washed with water and alecohol and dried over sul-
phuric acid, giving respectively preparation 37, weighing 8.06
grams, and preparation 38, weighing 6.80 grams. These had the
composition given below:

GLOBULIN.
37 38

Carbomit . oo s oo ns ianall 52.08 52.20
Hydregen® = Ll r Dol 6.90 7.01
ENTtfagent. oo C ol 17.65 17.53
S T R R 0.28 0.15
0 ey R SR 23.09 23.11
100.00 100.00

P 7 SRR U e 0.75 0.46

The solution, described on page 325, that had been decanted
from the mixed globulin and after forty hours dialysis had yielded
the preparations 32-38, was further dialyzed for four days and
11.2 grams of globulin obtained having, when dried at 110°, the
following composition :

GLoBULIN, 39.

Gnnbomeitstenily 2 bl ey 52.45
EydrogBn gt s L Lt 7.04
N o e s s 17.22
AR e e AT SR R R 0.16
BT e [ g R L 23.13

100.00
C e SR B B e 0.18

It will be noticed that by this extensive fractional precipitation
of the pea globulin a separation was effected which yielded legumin,
agreeing in reactions with that of the vetch as formerly described
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and with that of the lentil and horse bean, as will be shown later
in this paper, and vicilin, a more soluble globulin of somewhat dif-
erent composition, which is coagulated by heating its golutions to
about 95° and has a very remarkably low content of sulphur.
The composition of vicilin is shown by the analyses 36, 38 and
39, which represent the most soluble globulin contained in the
solutions from which they were separated.

VICILIN.
36 38 39
Oarbon .. . i sstenmtt +o 52.43 52.20 52.45
Hydrogon 385 SBemuee 7.04 g 7.01 7.04
Nitragen .« .olods 2L 17.45 17.63 17.22
SUlphur oo cealen 0.23 0.15 0.16
OxW@EN . - . - - & =2 22.85 23.11 23.13
100.00 100.00 100.00

The reactions of legumin and vicilin will be given fully after
describing the preparation of these proteids from other legumes.

On page 325 we described how, after dialyzing for four days the
solution of the precipitate obtained by saturating the seed extract
with ammonium éulphaté, the greater part of the globulin was
precipitated and stated that the solution filtered from this
globulin, there marked A, was reserved for further notice. This
solution, which by dialysis had become bulky, was saturated with
ammonium sulphate and the precipitate produced, filtered out,
suspended in a little water and dialyzed over night. In this way
the proteids were concentrated in a small volume of liquid. This
solution was then filtered clear and dialyzed. After five days the
precipitate which had separated was filtered out and extracted
with 10 per cent. salt solution, but as only very little dissolved,
it was washed free from chlorides with water, then with alcohol
and dried at 110°. Analysis showed it to have the following

composition:
LEGUMELLN, 40.

Carbon o ma s S 52.93
Hydrogen ....---==-=---------=-- 7.10
Nitrogen - - c----cceemmmmencaanon 16.18
Sulphur -« e oeccemmm e 0.85
OXYEON - owocmmmmmmcmmm oo men - 2294

100.00
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The filtrate from 40 was then saturated with ammonium sul-
phate and the precipitate produced, dissolved in as small a
volume of water as possible, filtered clear and dialyzed seven
days. A very slight precipitate separated which was filtered out,
washed thoroughly with water and foudd to dissolve in ten per
cent. brine, giving a solution which yielded a flocculent coagulum
at 53°, the heat coagulation point of the body we designate legume-
#n. The solution from which this small precipitate had separated,
after filtering, was heated in a water-bath to 67° and a large
coagulum produced which was washed thoroughly with hot water
and then with alcohol and dried over sulphuric acid, giving 18
grams of 4]. .

The filtrate from 41 was heated to 95° and the resulting
coagulum, washed and dried, formed preparation 42, weighing

4.10 grams.  Dried at 110° these gave the following results when
analyzed:

LEGUMELIN.
41 * 42
CarBomitl. . [0 L 53,24 53.36
Hydwogen _..|.. o5 6.99 6.98
MNitromans 0 e 1T 16.15 16.24
Pnphiire e T S 1.09 1.01
Oxygen. Tow | W0 S0 22.53 22.41
100.00 100.00
U S MU 0.21 0.21

Another extract, obtained in substantially the same manner
as that just described, after removing most of the globulin
by dialysis, was saturated with ammonium sulphate and the precipi-
tate produced was dissolved in a little water and its solution dia-
lyzed for seven days, giving a precipitate which was filtered
out and found to consist almost wholly of proteid matter insolu-
ble in salt solution. After extracting with brine, this substance
was thoroughly washed with water and dried, giving 4.24 grams
of preparation 43. The filtrate from 43 was dialyzed in pipe
water for five days longer, but as no more precipitate resulted, it
was dialyzed for five days in a large volume of distilled water,
which was frequently changed and kept cool by adding ice con-
taining only an extremely small quantity of mineral matter. No
precipitate was thus separated, and to the solution was then
added ten per cent. of sodium chloride and acetic acid as long as
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a precipitate formed. The resulting precipitate was ﬁlizered out,
dissolved in water and sodium carbonate added to very slight alka-
line reaction. This caused a large precipitate which when pre-
pared for analysis weighed 5.73 grams, preparation 44. _The
golution filtered from this neutralization precipitate contam.ed
only a very little proteid, as shown by saturating the filtrate with
ammonium sulphate.

The filtrate from the precipitate produced by acetic acid. i.n the
ten per cent. salt solution was unchanged on further :dddlthn of
acetic acid and was therefore saturated with sodium chlqr-
ide, which gave a second precipitate. This was f-iltered out, dis-
solved in water, the solution filtered clear and dialyzed. After
chlorides had diffused away the solution was perfectly neutr?,l to
litmus and quite clear. It was accordingly concentrated by dialy-
sis in alcohol and the precipitated proteid, 45, dehydrated by
absolute alcohol, and dried, weighed 5.87 grams. These prepara-
tions were analyzed with the following results :—

LEGUMELIN.
43 44 45
CarboniZ 290 wod e ol A0 £ 53.03 53.43 53.23
Hydrogen pofs il ey 7.10 7.01 6.91
Nifrogonyibe = mi sl s SRR e 16.30 16.50 16.08
b3 050 el RS LA BEAAL T IR 1.01 1.16 1.11
Oziygen i SE RO LT I0 B 3 2256 21.90 22.67

100.00 100.00 100.00
P R I S et GRS AR 0.35 0.80 0.56

It will soon be shown that the proteose of tl.le pea ‘is precipi-
tated by acetic acid, from a solution saturated with sodium C];.IIOI'-
ide, and it might be expected that 45 .Would therefore contain a
large proportion of proteose; but as it was founfl that this s
aration through washing with alcohol and drying at 110° had
become insoluble in water, it is probabl‘e th.at the Broteose had
mostly diffused away during the long dialysis to which the solu-

i een subjected.

tloﬁ’stiiz%a};t six an]alysies are compared, it. will be seen that they
are in close agreement except 40, in which carbon and sulf')hur
are somewhat lower, due, we think, to the presence 'of a little
vicilin which might be expected to be pres'ent, owing to the
method of preparation. To facilita‘te comparison the o'?her five
analyses are arranged in the following table together with those
of p and 8 described on pages 269 and 271 of our former paper.
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LEGUMELIN.
5 8 41 42 43 44 45 Aver.
Carbon.- - - -- 53.33 53.54 53.24 53.36 53.03 53.43 53.23 53,31
Hydrogen ..  6.98 6.99 6.99 6.98 7.10 7.01 6.91 6.99
Nitrogen ... 16,14 1669 16.15 16.24 16.30 16.50 16.08 16.30
Sulphur ... 1.00 1.01 1.09 1017 ({1:01 1.16 ol 1.06
Oxygen ..-. 2266 21.7T7 22.63 2241 2256 21.90 2295 992.34

100.00 100.00 100.00 IOb.OO 100.00 100.00 100.00 100.00

5 and 8, coagulated by aleohol.

41, coagulated by heat at 67°.

42, coagulated by heat at 95°,

43, coagulated by dialysis in water.

44, precipitated by acetic acid from ten per cent. salt solution.

45, precipitated by acetic acid from saturated salt solution.

The properties and reactions of legumelin will be discussed later
after describing its occurrence in other seeds.

Returning to the first extract; the filtrate from 42 contained
nothing coagulable on boiling. It was therefore dialyzed in alco-
hol and so concentrated to small volume. A quantity of proteid
was thus precipitated which was filtered out and washed with abso-
lute alcohol. The substance thus obtained, weighing 10.5 grams
after drying over sulphuric acid, was dissolved in 100 of water,
with which it gave a clear solution, and sodium chloride was
added to saturation, which caused a slight precipitate. This was
filtered out, but owing to its small amount was not further
examined. The filtered solution was then treated with salt-satu-
rated acetic acid as long as a precipitate was produced, which
required a relatively large amount of acid. The resulting gummy
precipitate was washed with saturated salt solution, dissolved
in water, the solution neutralized with a little sodium car-
bonate and dialyzed till free from chlorides, when the dialyzer
was transferred to alcohol and the solution concentrated to small
volume. The substance thus precipitated was filtered out, ex-
tracted thoroughly with absolute alcohol and dried over sulphuric
acid, giving 4.06 grams of preparation 46, having when dried at
110°, the composition here given.

Pro1EOSE, 46,

Carbon b Bes o toilo [aa e e vl 50.24
Hydrapen Y. o ool (dRsin e 6.96
NI e e et o) A Rty e 17.35
SaInharRIBMEIG L SO0 R 1.26
(b o s e e L 24.40

100.00
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The solution, filtered from 46, which had been thrown down by
the addition of acetic acid to the solution saturated with salt,
was neutralized with sodium carbonate, of which a large quantity
was required, showing that only a small proportion of the acid
had been precipitated with the proteose. This neutralized solu-
tion was dialyzed in water until free from chlorides and then con-
centrated by dialysis in alcohol. The substance thus precipitated
was filtered out, washed with absolute alcohol, dried and found
to weigh 1.76 grams. This, dried at 110°, gave the following
results when analyzed :

PROTEOSE, 47.

Carbon, ..ot B 49.66
Hydrogen _._.___ A L | 6.78
Nitrogen 2.2 1t ds SRR 16.57
Bulphur ool o el e ey L 40
Oxygen’ - s aor il R e e 25.59

100.00
AshBe dunl e L L B e 3.20

Preparations 46 and 47 give precipitates with copper sul-
phate which yield the usual rose-red biuret reaction on adding
potash. With nitric acid they give no precipitates but yield
yellow solutions on warming. If the solution is first saturated
with salt, 46 gives a heavy precipitate with nitric acid which
largely dissolves on heating and reprecipitates on cooling, while
47 under like conditions gives only a turbidity diminished by
adding an excess of acid.

‘We have then in the pea the following proteids :

Legumin, a globulin not coagulated by heating its solutions.

LEGUMIN.
Carbon. 210700 Logi 2 SOt A I 51.7T4%
Hydrogen .. .o -~nas sn~wamsos SESt i 6100
NItrogen «u=- oo oo SoSTTTE TN 18.04
Sulphur _L3 ol I L e 0.42
(6975 IRIEERERREe v 22.90

100.00

*This figure for carbon. is about 0.4 per cent. lower than that given in our
former paper, a difference which we attribute to the fact that this preparation, 33,
was made from a neutralized solution and that vicilin had been separated from it

completely.
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Vicilin, a globulin soluble in a more dilute brine than legumin,
coagulated on heating its solutions to 95°~100° and having the
following composition:

VicILIN.
OgEBON =15 L0l ST ] gl 62,36
EEYHrORen’ 30 el bl Ll By e 7.03
INAEropans S8 M Il Sl tige 1o L 17.40
BSulphupi oo sladld 2o v o e 0.18
Qxygen. X o et B G 23.03
100.00

; Legumelin, a proteid partially precipitated by dialysis, generally
in a coagulated state, the greater part however remaining in
solution even after prolonged dialysis. Whether it should be
called a globulin or an albumin is perhaps questionable, but its
relations seem to be closer to the albumins than to the globulins.
Its composition as shown by the average of the analyses of five
preparations obtained by three different methods, is :

LEGUMELIN.
Gt - -~ o T I e 53.31
Hiydrageny L eliy il Seg DAL N0 6.99
Nitrogonel. g0 ke IR 0 16.29
Silphesa doddeim i oo o e Ji 1.06
(3h ¢ 7o (A MR IR OO L A N ol 22.36
100.00

A Protoproteose precipitated by acetic acid from its solution
saturated with salt:

PROTOPROTEOSE.
51 ooy et e SMAIRVEC ARG LI (1 5 50.24
Hrdrogens XL S0l WIS AN 6.76
iINdbrogenplia. SOM i o ilh TG S 1%.356
Bilphanbes & ok tuine e sl 1.26
(Oh g da) S T R 24.40
100.00

A Deuteroproteose not precipitated by acetic acid from the
salt saturated solution:

DEUTEROPROTEOSE.
Clarhonil . 43 A8h A, L L0 e e 49.66
iy Qrapenn T ddiy . oo Ty D LY 6.78
201 o L L S 16.57
SUIpEMeRV I oty el Gyl il b 1.40
(s AL o Ty £ 25.59
100.00
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The combined amount of legumin and vicilin which we have
obtained by dialyzing extracts of the pea was about ten per cent.,
as the following experiments show.

Of the finely ground pea meal, 200 grams were treated with one
liter of water, the mixture poured on a coarse sieve and the
lumps broken up and washed through with another liter of water.
After standing over night, in a cool place, protected with thymol,
the suspended matters settled leaving a somewhat turbid solution,
of which 1500¢ were syphoned off and filtered on a pulp filter.
The first 300 which passed through the filter were rejected, as
they were mixed with the water contained in the pulp. The next,
liter of clear solution, was dialyzed until all that could be thus
precipitated had separated in the form of minute spheroids, In
this way there was obtained a quantity of proteid which weighed
4.35 grams when washed with alcohol and dried over sulphurie
acid. The extract from which this was separated was one-half
the total and therefore corresponded quite nearly to that yielded
by 100 grams of meal, thus showing that 4.35 per cent. thereof was
extracted by distilled water and precipitated by dialysis.

The meal residue (from which, as described, three-fourths of

“the-extract had been syphoned), together with the still adhering

one-fourth of the extract, was treated with ten per cent. salt
solution until the volume was 2000%. After settling, the solution
was syphoned off, filtered perfectly clear, and dialyzed until all
the globulin was precipitated. In this way 9.83 grams of globu-
lin were obtained. As the meal residue before this extraction con-
tained one-fourth of the water extract there should have been
present 2.18 grams of proteid soluble in water and precipitable
by dialysis. As three-fourths of the total salt extract yielded the
above 9.83 grams there should be deducted therefrom three-fourths
of 2.18 grams or 1.64 grams, making 8.19 grams of globulin
obtained from three-fourths of 200 grams of meal or 5.46 per cent.
which added to 4.35 per cent. makes 9.81 per cent. total globulin,

To another lot of 100 grams of meal 500 of water were added,
containing just emough baryta to produce an extract reacting
neutral to litmus and to this 500 of ten per cent. salt solution
were added. From 750% of this extract filtered clear, 7.33 grams
of globulin separated on dialysis, equal to 9.77 per cent. of the
meal. In another experiment, carried out in essentially the same
manner, 10.0 per cent. of globulin was obtained.

By treating the residual meal with alkali but very little more

23
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proteid was dissolved. On digesting pea meal with ten times its
weight of ¢z per cent. soda solution a gelatinous mass resulted
from which no clear extract could be obtained. If however a
Laryta solution of equal molecular strength was used the
cxtract was readily filtered. From such an extract, filtered
perfectly clear, there was obtained by adding acetic acid in
slight excess 10.56 per cent. of proteid and by dialyzing the
filtrate therefrom 38.16 per cent. more. Whether this 13.72 per
cent. of proteid was substantially all legumin and vicilin we have
no means of knowing. In the first of these experiments it will be
noticed that 4.35 per cent. of globulin was obtained by dialyzing
the aqueous extract. As the water used in this extraction weighed
ten times as much as the meal the saline solution resulting from
the mineral constituents of the seed would be so exceedingly
dilute as to make it seem doubtful that so much globulin could
be thereby dissolved. The reactions of this extract were there-
fore studied with a view to determine if possible the cause of the
solution of the proteid.

When the extract was cautiously poured into distilled water a
faint cloud formed at the point of contact of the two liquids which
wholly disappeared on shaking. Under similar conditions aglobulin
solution commonly gives a permanent turbidity. Sodium chloride
carefully and very gradually added, beginning with a minute
quantity, gave no trace of a precipitate until the solution was
saturated with the salt, when a very little proteid separated. A
little acetic acid gave a precipitate completely dissolving on add-
ing sodium chloride. If however a somewhat greater quantity of
acid was added the precipitate did not wholly dissolve. By
cautiously adding very dilute sodium carbonate solution even up
to strong alkaline reaction no trace of a precipitate was observed.

Baryta solution when added in considerable quantity gave a
little precipitate, probably due to phosphates. Calcium chloride
gave a slight precipitate soluble in an excess of calcium or sodium
chlorides.  Calcium sulphate gave no precipitate.

From this it will be seen that solution of the globulin is
apparently not due to the presence of acids, for neutralization
gives not even a turbidity, nor to the presence of neutral salts
since dilution does not give a permanent precipitate.

An extraction, with water containing just enough baryta to leave
the solution neutral to litmus, was made exactly like that last
described. This gave 3.75 per cent. of globulin on dialysis as

g S, e S——
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against 4.35 per cent. extracted with water alone. By heating
the filtrate from the above mentioned preparation to 85° and
washing and drying the coagulum, the amount of legumelin was
found to be 2.03 per cent. of the meal. .

ProrEIDS OF THE LENTIL.

The proteid substance of the lentil was first observed by Einhof
in 1806 (Gehlen’s Jour. der Chem. 6, 543). Liebig (Ann. d. Chem.
u. Pharm. 39, 188), stated that plant-casein is obtained from beans,
lentils and peas. Dumas and Cahours (Jour, f. prakt. Chem. 28,
398), extracted lentils with warm water, allowed the extract to
deposit suspended impurities and precipitated the proteid from
the decanted solution by adding acetic acid. After washing the
substance thus separated, with water and alcohol and drying it,
they obtained the following figures by analysis:

SRR o e s, S ool S 50.46
FLydEgoen L 6.65
Nitromenis e i v S0 ipi . L ol 18.19
Oxygen,ebeice ot o tona oo, 24.70

100.00

Ritthausen (Die Kiweisskorper, etc. Bonn, 1872) described a
single preparation of proteid from this seed, obtained in nearly
the same way as the preceding, for which he gave the following
composition :

BV S S Loluanns St 52.53
1B Lt o e SEC T B e 6.84
BT e TR N P R N 16.49
Sulphut. s Loty S8 N R, Gt 0.40
Oxygen: cfun it Lok e forti i sol s 23.74

100.00

For our work, coarsely ground lentils were freed almost com
pletely from the outer seed coats by a current of a?r and were
then ground to a fine flour. Two kilograms of this flour were
treated with ten liters of ten per cent. sodium chloride solution
and after a short time the extract was strained out on fine bolt-
ing cloth and allowed to stand over night in a cold place to
deposit the suspended starch. The partly clarified extract was
then passed through a centrifugal separator and finally filtered
perfectly clear through a thick bed of filter paper pulp. The
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extract was saturated with ammonium sulphate, the precipitate
produced dissolved in dilute brine, the solution filtered perfectly
clear and dialyzed for three days. .

The globulin that had separated on dialysis was filtered out
and after washing with water and- aleohol, dried over sulphuric
acid. Preparation 48 was thus obtained, which weighed 170.0
grams.

The solution from which 48 had separated was dialyzed for
six days longer, when it was filtered from a very small precipitate
which, when washed and dried formed preparation 49, that
weighed 2.12 grms. The filtrate from 49 was saturated with
ammonium sulphate, the separated proteid filtered out, dissolved
in water, the solution filtered clear and dialyzed. After prolonged
dialysis but a trace of substance separated, which was filtered out,
and the clear solution dialyzed in alcohol until all the proteid
was precipitated. The substance thus obtained after drying
weighed 6.78 grams. It was ground fine, exhausted with water
and washed with alcohol, forming preparation 50.

These preparations were dried at 110° to constant weight and
analyzed with the following results:

48 49 50

ATHOT L o osaieiis 7 o 51.59 62.12 53.31

Hiydvagert' =00 11 6.99 6.88 6.71

Nitfogensteu) = | 1 o 17.63 16.21 16.08

Sulphor T 3eSNsE ke 0.56 0.79 0.97

Oxygen ... JSRNSESEE) o 23.23 24.00 22.93

100.00 100.00 100.00

Vel s R N S o 0.49 0.79 0.74
Amonnl, ooy L ou L 170.0 grams 2.12 grams  6.78 grams.

In order to subject 48 to fractional precipitation one hundred
grams were treated with 250 of water and 250° of ten per
cent. brine added. A large part failed to dissolve, having been
converted into an insoluble form during the process of separation,
This part was collected on filters, washed with cold five per cent.
brine, and then with hot brine of the same strength, the cold and
hot washings being kept separate. The residue was next washed
with water and with alcohol and dried, giving 62.23 grams of
preparation 51. The washings made with hot brine were diluted
with four volumes of water so as to form a one per cent. salt
solution and the precipitate produced allowed to settle, when the

:
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solution was decanted and the deposit washed with water and
alcohol and dried, yielding preparation 52, weighing 3.28 grams:

The solution filtered from 51, which measured 300°, Was
mixed with the cold washings, and diluted until the solution con-
tained two per cent. of salt. The rapidly settling precipitate
which separated was washed with water and with alcohol, and
when dry weighed 4.75 grams, preparation 53.

The solution decanted from 53 was treated with an equal
volume of water making a one per cent. brine, whereby substance
was separated which, when washed and dried in the usual way,
gave 9.5 grams of preparation 54.

The filtrate from 54 was cooled during the night to about 5%
which caused a further deposit, that by the usual treatment
gave 7.69 grams of preparation 55.

So large a proportion of 48 had become insoluble in salt solu-
tion, that it was thought best to make another lot of the
globulin, which if possible should be more soluble. Accordingly
1000 grams of lentil flour were extracted with ten per cent. brine
and the globulin separated by dialysis in exactly the same way
as employed in making 48. Instead, however, of washing the
substance on the filter with alcohol it was removed from the
paper, re-dissolved in five per cent. brine, and the filters washed
with the same solution. The filtrate and washings measured
800°. As 600° of five per cent. brine had been used this
solution contained 30 grams of salt. To this was added 1000c¢
of water, so that the resulting mixture contained 1.66 per cent.
of sodium chloride and had a temperature of 25°. The large
precipitate that appeared, soon settled to a coherent layer on the
bottom of the jar, so that the solution, very nearly clear, could be
decanted almost completely. The deposit was thoroughly washed
with water and with alcohol, and after drying weighed 21.43
grams, preparation 56.

The solution decanted from 56 was cooled over night to 5°,
The proteid separated as a dense semi-transparent deposit which
on washing with water became opaque and white. It was then
dehydrated with absolute alcohol and dried, giving 16.10 grams
of preparation 57,

The filtrate from 57 was dialyzed for four days whereby
chlorides were completely separated. A coherent layer of glob-
ulin, which was deposited on the bottom of the parchment bag,
when washed and dried, weighed 32.8 grams and formed prepara-

tion H8.
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These preparations were dried to constant weight and analyzed
with the following results:

GLOBULIN,
51 52 53 54,55 56 57 58
Carbon . ... 51.62 51.43 b51.44 51.62 5213 51.53 51.39 52.05
Hydrogen ..  6.96 691 6.96 7.01 7.19 6.86 6.98 7.02
Nitrogen ... 17.69 18.02 17.99 17.87 17.47 18.06 18.02 17.29
Sulphur ... 050) 23 64 044 <0.46 0.23 0.49 0.44 0.21
Oxygen __.. 23.33§ 2307 23.04 2298 23.06 23.16 23.43

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
D 0.94 0.61 1.43 0.33 0.29 0.61 0.14 0.08

In this seed, as in the pea, we thus found that by fractional pre-
cipitation, the globulin is separated into two parts which differ in
composition and solubility. As however, none of the less soluble
fractions was wholly free from coagulable matter, another extrac-
tion was made in which the acid of the seed was neutralized and
the fractional precipitations were repeated until-products entirely
free from coagulable proteid were obtained.

Accordingly 2000 grams of meal were treated with ten liters of
ten per cent. salt solution in which had been dissolved sufficient
potash to yield an extract neutral to litmus, as determined by a
preliminary trial.  After thoroughly mixing, the whole was
allowed to stand over night, with thymol, in a cool place, when
the partly cleared extract was syphoned off and filtered. The
solution was then saturated with ammonium sulphate, the precip-
itate was filtered out, suspended in water and dialyzed over night.
The proteid thus dissolved, the solution was filtered perfectly
clear and dialyzed in two parts. Part I, which was obtained
first, was treated as follows :

After dialyzing four days the precipitated globulin was filtered
out and the filtrate, A, treated as subsequently described. The
precipitate was dissolved in 500 of two per cent. salt solution
and 500°° of water added. A large precipitate formed, from
which, after settling, the solution, B, was decanted., -

The precipitate was then dissolved in 400% of two per cent.
salt solution and precipitated again by adding 400° of water.
The solution, C, was decanted from the precipitate thus thrown
down, the latter was dissolved in five per cent, salt solution, and
found to yield a considerable coagulum on heating in a boiling
water-bath, showing it to still contain some vicilin. The latter
solution was filtered clear and dialyzed for three days, when the
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precipitate which had formed was dissolved in 300 of two per
cent. salt solution, and 100° of water added, causing a large
precipitate which was found to be entirely free from coagulable
matter. After washing this with water and alcohol, and drying
over sulphuric acid, 23.67 grams of preparation 59 were obtained
having the following composition when dried at 110°

LeauMmIN, 59.

Garbonie: o o et in o e T 51.80
Iydrogenite i St o Sl DT o i 6.86
Nitsopenc tooe b so e bugin Ja S o ustl 18.09
Sulphuscdienos s ek o 0 St lng 0.42
Oxyanss o eneioon b i i o 22.33

100.00
T e e i 0.29

The solution decanted from 59 was treated with 200° of
water and the precipitate produced allowed to settle. The solu-
tion was then decanted and the precipitate washed with water
and alcohol giving 5.36 grams of preparation 60, which when
dried at 110° and analyzed gave the following results :

GLOBULIN, 60.

Oarbon < ieupbas e e T 51.83
Hiydrogens - el Soimnt el Sl i 7.01
Nibrogern. . Lot S tatn SUmt e 17.75
AR LR Dl e R 0.29
Oxygan s e I e s o 23.12

100.00
AR IS, XSl e e v 0.46

The solution decanted from 60 was dialyzed free from chlorides
and the precipitate thereby separated, after washing and drying
as usual, gave preparation 61, which analysis showed to contain :

Viciuiy, 61.

Carbom. oo Do BT ver 02713
Hydrogen o o2 i L 6.95
Nitrogen 't lors tcil L f: PRl S 17.40
Sulphur sciz coiccraenshaaatieoer |t 0.22
OXYRON s nh s e SRS 23.30

100.00
Agh e e 0.21
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Solution B, page 340, was diluted with an equal volume of
water which caused a precipitate, from which, after settling, the
solution was filtered. The deposit was washed, dried and ana-
lyzed with the following results :

Viciuy, 62.r°

UaArbone s cet il B Ben e ® S 52.28
Hydrogen .. . i 2l... GSALs b 7.02
Nutroparihons e /L i (ol o 17.41
Sulphur., .. o 83 Pelo i ) 0.08
Oxygon .o 3=tk e e el 23.21

100.00
) e e M T o v i 0.21

The filtrate from this preparation was saturated with ammo-
nium sulphate, but very little proteid was found in it.

Solution C, page 840, was also treated with an equal volume of
water which precipitated a further quantity of globulin, that
when dried weighed 5.55 grams, and had the following composi-
tion:

Viciiy, 63.

Carbonden Il NE e Aa il g 52.14
Hiydrogend -1l L batalany Sl LRt 7.02
NibFogentl ool oSy S, ) by o 4T
Sulghiaele W20 Bosy ol ol S 0.18
CEy el DR A s ol et 0 23.39

100.00
P L O e | 0.21

Solution A, described on page 340, from which the greater part
of the globulin extracted from the meal had been removed by
dialysis, was saturated with ammonium sulphate. The precipi-
tate produced was suspended in water and dialyzed over night,
thereby bringing the proteid into solution in a comparatively
small volume of water. This solution was then filtered perfectly
clear, and dialyzed forty hours, when a considerable precipitate
separated which was filtered out, washed, dried and analyzed with
results as follows:

ViciLin, 64.

CATHON . . o i o et SR 52.03
Hydrggen . oot e 6.91
Nitrogen oo _oo . 2oL Suiio i e ) 17.60
Sulphur << r Lo RESAERR 0.13
Oxygen. ____._ ... R 23.33

100.00
e e S e 0.26
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The filtrate from 64, after uniting with the similar solution
from part IT of this extract, was further dialyzed for nine days,
until free from sulphates, when the precipitate which had formed
was filtered out, washed, dried and analyzed ; It weighed only
1.18 gram and had the following composition :

LEGUMELIN, 65.

Garbon S Lol o e 53.02
Hydrogen L o s Ca O Eiog st o at s 2 _
MAbOgen coo st e ae b iR 16.36
TR i | S e e o

Oxygen } T
Ash' e s 0.47

The clear solution filtered from 65 was then heated in a water-
bath for three hours at 65° and the resulting coagulum filtered
out and the filtrate further heated to 82°, whereby a second coag-
ulum was produced.  These two preparations, 66 and 67
respectively, were washed with hot water and with absolflte
alcohol and gave on analysis when dried at 110° the following
results:

LEGUMELIN.
66 67
arDON e s e SO 53.33 53.23
Hydrogens, of _ 2GR C AR 6.87 6.88
Niltogen: oo otk B e 16.28 16.35
Sulphues 21 2 s BeUER Ve s iR 0.85 1.00
Oxygen: i o JLIE00 S0 Sl 10 s 22.67 22.54
100.00 100.00
FLalr g C U S S R 0.20 0.41

The filtrate from 67 was concentrated by dialysis in alcohol
and the proteid so precipitated filtered out, washed with absolute
alcohol and redissolved in a little water. This solution was
dialyzed and found wholly free from globulin, and also from
coagulable proteid. The solution was then precipitated by pour-
ing into much alcohol and the substance so separated dried and

nalyzed.
i PROTEOSE, 68.

Qarbon; oo sylo o R HEEMNCERT T 50.17
Hydrogen .o:c-sessicansnoataes s 6.117
NHrogen <. cssves menz oo Raatasrcss o 16.81
BUlDhUP (oer cnnmn mma s e e T 1.27
Oxygon L sect or T S 24.98

100.00
PG e I S e LR 1.03
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As already stated, the solution of the first ammonium sulphate
precipitate of the proteids contained in the original extract was
divided into two parts, which were dialyzed separately. The pre-
cipitate so produced in part IT was dissolved in 500 of two per
cent. brine and 750 of water added, rgiving an abundant

| precipitate, which was washed with water and alcohol and dried
over sulphuric acid. This preparation, 69, wholly free from

coagulable proteid, weighed 19.0 grams and had when dried at
110° the following composition :

LeEcuMmIN, 69,

Garbotd 30, ST T G RS 51.91
Hydvopante (Lol 00 ok U e 7.11
Nitwagen wop ot o e e 17.91
Baiphas UVSGERR It TR R T 0.38
v ez T T et 22.69

100.00
Ash2d0 U PREa Sat g 0.62

In order to further fractionate preparations 59 and 69, quanti-
ties of each were mixed together, dissolved in five per cent. salt
solution and filtered from a very small amount of insoluble
matter. That any acid possibly present in combination with this
globulin might be neutralized, three-tenths per cent. potash solu-
tion was cautiously added until the solution reacted Jjust percepti-
bly alkaline with litmus paper. This solution was then dialyzed
over night and the precipitate which separated was filtered out
and the filtrate dialyzed twenty-four hours longer, giving a second
precipitate, which was washed and dried as usual, forming prepara-
tion 70, while the first dialytic precipitate was redissolved in ten
per cent. brine, filtered perfectly clear and again dialyzed over
night. The precipitate which separated was prepared for analysis
in the usual manner and formed preparation 71, These two
products were found to be free from coagulable matter and to
have the following composition, which is essentially the same as
that of the preparations from which they originated :

LEGUMIN.
70 1
CarhonM . ) e e R 51.85 51.74
Hydrogen .. 2o £ F i e 6.88 6.87
Dlitrogen :o 0 SRER SRR ol 18.07 18.09
Sulphar” - Eoaran e e el 0.37 0.39
Oxygen’ 1 2 a5k oo ol .. 22.83 22.91
100.00 100.00
L e M e (R 0.56 0.44
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Since legumin has been described as soluble in water, 400 grams
of lentil meal were twice treated with two liters of water, and
strained on bolting eloth. The extract was alloweq to settle
over night, and the somewhat turbid 1iql:lid (four liters) ¥§s
syphoned off and saturated with ammonium sul.phate-. h.};%
precipitated proteids were trea‘xbed with dilute brine, in w 1cd
nearly all dissolved. The solution was ﬁl.te.red clear.anq dlaly}zle
for forty-eight hours; the resul.ting pre(nplta'te, Welghllng, when
dried, 7 grams, was analyzed with the following results:

LEGUMIN, 72.

Carbote s il i o8 9 e 51.65
Hydrogenito fi oG otacs e aiiges 6.90
Nitrogen | ool sy o e 18.05
Sulphur oo et R 0.38
Dxygensa. . nrs et T e e s 23.02

100.00
AciPodas el e O . 0.64

One more extraction was made in the following manner.
To 1200 grams of lentil meal, six liters of water were addefi which
held in solution 6.21 grams of baryta, the amount Whl(}.h had
previously been determined to yield an extract neut.ral to litmus.
After thoroughly mixing with the meal .and breaking up all 1.;he
lumps, six liters of ten per cent. salt solution were added. Unlike
extracts not neutralized or neutralized with soda or potash, the
insoluble matter in this case formed large ﬂoccul_ent. masses
which rapidly settled. The insoluble matter was strained out on
bolting cloth and the nearly clear extract was saturated with
ammonium sulphate. The proteid thus separated was filtered out,
dissolved in water and dialyzed for three days. 'The greater part
of the globulin was thus separated. It was filtered ou? .and the
filtrate was treated as described on page 8346. The precipitate was
dissolved in two per cent. brine and diluted.u.ntll the solut.lon
contained 1.25 per cent. of salt. After deposmng .the resulting
precipitate the solution was decanted and the precipitate was five
successive times redissolved in 50° of ten per cent. brine and
thrown down by diluting to 400°° with water. 'The final pre-
cipitate, which was free from coagulable‘ globulin, was washed
with water and alcohol and dried. It weighed 15.85 grams and
had the following composition :
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LEGUMIN, 73.

artion . 2 0 AR el 3 T ol 51.63
mdepgan ol s o U L e Sy 6.95
INATFOR ot & - o e e B S - 18.00
S it SR R L2047
Oxygen S A R R D i [

100.00
- SRR B S L0 TR AN 0.33

The solutions, resulting from the five Jjust mentioned precipita-
tions, and containing about one per cent. of salt, were diluted

with an equal volume of water, forming a one-half per cent. salt.

solution. Proteid was thus precipitated which when dry weighed
20.25 grams, but was not further examined as it was doubtless a
mixture of legumin and vicilin. The solution decanted from the
foregoing precipitate was dialyzed for four days whereby 9.35
grams of preparation 74 were obtained having the following com-
position :

ViciLiN, 74.

CRELDIS St s S S R 52.15
Hydrggentor Ll s 2 O 6.81
Nitiprans I IR N SE G M i 1%.21
ERIPHTIYI O S8 o (05 8 e 08 e s 0.14
WE e | e e e P RO S Y 23.69

100.00
Agh .. AlNea TN et Gl 7 0.26

The filtrate described on page 345 from which the greater part
of the globulin present in the extract had been separated by
dialysis, was saturated with ammonium sulphate, the precipitate
produced dissolved in a little water, and the solution filtered clear
and dialyzed for seven -days, when it was filtered from a small
precipitate which analysis showed to be probably a mixture of
vicilin and legumelin. The solution was returned to the dialyzer
and the dialysis continued several days but nothing more sepa-
rated. The solution was then concentrated by dialysis in alcohol
and the precipitated proteid was dehydrated with absolute alco-
hol and dried. .This preparation was then extracted with water,

the residue remaining was washed with alcohol, dried at 110° and
analyzed, 75,
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LEGUMELIN, 75. :
Carbon ot e oS 53.10

Hydrogen ..ocee-- e o 6.91
Nitrogen e s ~SCBENENEEn | . eea 16.16
S P S e e
Oxygen s Sl oreEpns s " . Sk . A28 22.74

100.00
AR U L L 0.56

It is thus evident that the lentil contains the same proteids as
the pea, viz: legumin, vicilin, legumelin and proteose.

In the following tables are brought together the analyseg of
the numerous preparations of these proteids, so that they may be
easily compared.

LEGUMIN.

52 53 54 55 56
Carbon _._.... 51.43 51.44 51.62 51.53 51.39
Hydrogen ... 6.91 - 6.96 7.01 6.86 6.98
Nitrogen ___.. 18.02 17.99 17.81 18.06 18.03
4

Sulphur._.__._ 0.44 0.46 0.49 0.4
gt i ; Bl 23.17 23.04 23.06 23.16
100.00 100.00 100.00 100.00  .100.00

59 70 71 72 "3
Carbon ______. 51.80 51.85 51.74 51.65 51.63
Hydrogen -..._ 6.86 6.88 6.87 6.90 6.95
Nitrogen ... .. 18.09 18.07 18.09 18.05 18.00
Sulphur- _..__ 0.42 0.37 0.39 0.38 0.43
Oxygen ___.__._ 22.83 22.83 22.91 23.02 22.99

100.00 100.00 100.00 - 100.00 100.00

As the five analyses standing last in the above table were made
on preparations obtained from neutralized solutions and free from
coagulable proteids, we consider them to represent the composi-
tion of lentil legumin most accurately, and accordingly we give
the following average of these analyses for the composition of

this substance.
LENTIL LEGUMIN.

Oarbonin: - s o e 51.73
Hydrogen' & e Ll ERRaSSe S 6.89
Nitrogan, & - J sl T Lo s iRt 18.06
Bulphay oo .. coah . e S o 0.40
Oxygen (. .ocoo. JiSiC SUARRETS 22.92



348  CONNECTICUT EXPERIMENT STATION REPORT, 1897.

VICILIN.
55 58 61 62 63 61 71 Aver.
Carbon. - - -- 52.13 52.05 52.13 52.28 52.14 52 03 52.16 52.13
Hydrogen -- T.19 7.02 6.95 7.02 7.02 6.91 6.81 6.99
Nitrogen .. 17.47 17.29 17.40 17.41 17._27 17.60 17.21 17.38
EEREE 02305 020 © 022 090,08 - D18, (I3 014 07
Oxygen ... 22.98 2343 2330 23.21 . 2339 23.33 2369 23.33
100.00 100.00 100.00 100.00° 100.00 100.00 100.00 100.00
LEGUMELIN.
50 65 66 67 LH] Average.
@arbon. oL 0L 53.31 53.02 53.33 53.23 53.10 53.20
Hydrogen .._. 6.71 Sy 6.87 6.88 6.91 6.82
Nitrogen _..._ 16.08 16.36 16 28 16.35 16.16 16.25
Sulphur .____. 0.97 R 0.85 1.00 1.09 0.98
Oxygen....... 22.93 oL eooierhe S99 hak ey n SEE agig
100.00 At 100.00 100.00 100.00 100.00
PROTEOSE, 68.
(374 cToy RN B L (e T 50.17
Bydrogon: = bl bkt ) 6.77
Nitropene T AR eSS PRSP Y 16.81
R, S e 124
\2) s chy R A IR R T I 24.98
100.00

The quantity of proteid extracted by water and precipitated
by dialysis was determined for the lentil, as follows :—

To 200 grams of fine ground meal one liter of water was added,
the mixture was poured upon a sieve and the lumps broken up by
washing them through with another liter of water. After mix-
ing and standing a short time, the coarse residue was strained
out on bolting cloth, and the fine suspended matter allowed to
settle over night at a low temperature. The solution was then
syphoned off, filtered perfectly clear on a pulp filter, the first
800 containing the water retained in the pulp being rejected,
and 1000 of the clear undiluted extract next passing the filter
dialyzed as long as anything precipitated. In this way 9.76 per
cent. of proteid was recovered, which contained 17.32 per cent.
of nitrogen, showing the substance to be nearly pure globulin,

This operation was repeated with the same quantities and pro-
portions of materials, but with the addition of just enough baryta
to the water to give an extract perfectly neutral to litmus, On
dialysis 18.72 per cent. of globulin was obtained, a considerably
larger quantity than that yielded by the unneutralized extract.

e Pt ———T
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Although the globulins extracted from the lentil by brine are
legumin and vicilin, identical in composition and properties with
those from the pea, yet the proportion extracted by water from
the lentil is much greater, especially when the acid of the seed is
neutralized to litmus.

A rigid comparison of the reactions given by the aqueoué
extracts of the lentil, both acid and neutral, showed no difference
whatever and in these reactions the extracts agreed strictly with
those similarly obtained from the pea, except that with calcium
chloride and sulphate heavy precipitates were obtained, readily
soluble in a slight excess of calcium or sodium chloride. Extracts
of the pea gave only slight precipitates with calcium chloride and
none with calcium sulphate.

Prorems or taE Horse Beax (Vicia faba).

The only references which we have found to investigations of
the proteids of this seed that at present have any importance, are
contained in papers by Ritthausen.*

In his earlier workt Ritthausen described as legumin the proteid
extracted from the horse bean by potash water. Later, (Jour. f.
prakt. Chem. 26, 504 and 29, 448) he gave the results of treat-
ing the earlier preparations with salt solution and also of extract-
ing the seeds with brine and precipitating the dissolved proteid by
dilution or by acids, and concluded that the preparations which he
obtained were mixtures of two proteids which could only be
separated by dissolving in acid or alkali, precipitating by neutral-
ization and extracting the precipitate with brine; the part dissolv-
ing he regarded as conglutin; that undissolved, as legumin., A
careful study of Ritthausen’s work leaves us in much doubt
respecting the mnature of the proteids of this seed, and we have
therefore undertaken the present investigation.

In order to avoid contaminating our preparations with tannin,
which Ritthausen found to be present in considerable quantity
in the skin of these beans, we removed the greater part of the
outer coating from the-coarsely broken seeds by a current of air
and the remainder by hand-picking. In this way it was possible
to separate the brown outer seed-coat completely and by then
grinding the broken beans to obtain a flour free from tannin,

* arlier references to legumin have been already noticed in our paper on Legu-
min of the Pea and Vetch, Report of this Station.for 1895, p. 262.

1 Die Eiweisskof'per etc,, Bonn. 1872, p. 170,
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A preliminary extraction made with this flour gave us a large
yield of proteid which, in general, had nearly the properties and
composition of the products similarly obtained from the pea and
lentil, but differed throughout in containing less carbon than the
corresponding substances from these other seeds, and in being to
a considerable extent soluble in water. - As these aqueous solutions
reacted strongly acid with litmus and when neutralized gave pre-
cipitates soluble in brine which were reprecipitated by dilution,
we were led to believe that the differences which we had found
between the proteids of this seed and those of the pea, lentil and
vetch were due to a combination of the proteids with the acid of
the seed. As this view appeared to be confirmed, we omit further
details of our first extraction and proceed to an account of the
second.

Two kilograms of the bean flour were treated with ten liters
of ten per cent. salt solution, protected with thymol, and left
over night in a cool place. The extract was strained on fine
bolting cloth and allowed to deposit suspended matter during two
hours. - The turbid liquid was syphoned off, centrifugated and
filtered nearly clear. The extract was then saturated with
ammonium sulphate, the precipitate produced filtered out, removed
from the paper, suspended in a little water and dialyzed for
twenty-four hours, whereby so much of the sulphate was removed
that the proteid dissolved. The solution so obtained was then
filtered perfectly clear through a pulp filter and dialyzed for 44
hours. The precipitate which had formed, at first separated in
spheroids, but these on settling united to a coherent mass, A, from
which the solution, B, was decanted.

A portion of the precipitate A, weighing 28 grams when air-
dry, was washed thoroughly with water (in which it partly dis-
solved) and then with alcohol and dried at 110° for analysis.

LeeuMmiN, 6.

Qakbonpeefiinicn Go Sl Tl 51.55
Hydrogensytio, T b AT 6.91
INMIQPBR S v w2 L T AN Naay ol 812
Sulphus .o fo s L LS 0.48
Oxygen .Liods o tole i 22.94

100.00
A Zos Ui RN 0.54

The remainder of precipitate A was dissolved in brine and the
resulting solution, having an acid reaction to litmus, was neutral-
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ized by adding very dilute potash water. This required 0.36 gram
of potassium hydroxide. The slightly turbid solution was filtered
absolutely clear and dialyzed for forty-eight hours, The large
precipitate which resulted was found to dissolve completely in
brine and to yield a perfectly neutral solution, which when heated

in a boiling water-bath gave some coagulum. A portion of this
precipitate was washed with water and alcohol, dried at 110° and

analyzed.
LEGUMIN, 77.

e RS SR R R | 51.87
5 T e R et M e 6.97
NilrogEnA TS o8 o f SLE TS 18.05
Balphuecsl ookt e 0.38
Oxygen: coi st Rl SRE e Al 22.73

100.00
Ash lialalbiear G la L. 0.84

The remainder of this substance was dissolved in 250 of three
per cent. brine and the solution diluted to 600°. A rapidly
settling precipitate resulted which formed a fluid deposit from
which the somewhat turbid mother liquor was soon decanted, the
proteid was washed thoroughly with water and alcohol, yielding
when dry 19.13 grams of preparation 78.

LEGUMIN, 78.

Carbomy. - oo Sad s drenine s & LIt g 51.79
Hyarogeni e o oot ol Bla b o 7.06
N T Era B e i b e e i 18.10
ST R e M R A SRS 0.40
(B s mnat e b bl s S S S 22.65

100.00
ABH CEFT e L R e 0.79

The solution decanted from ¥8 was diluted with 150 of water
and a second precipitate obtained, wholly like the first, which
when dried weighed 11 grams and had the following composi-
tion:

- LEGUMIN, 79.

Cathon . oo sxanoao et ot 51.90
Hydrogen i e o o R s 6.94
Nitrogen! ool tdvic Sinalale sl 18.12
Sulphur 2l e O L R 0.38
Oxygen oi 0 d i ich R isyaiionion o 22.66

100.00
b1 R A s S e T S 0.59

24
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The solution from which 79 had separated was further diluted
with 500°¢ of water and let stand over night in a cool room.
The next morning the solution was decanted from a small precipi-
tate that had settled out. This after drying weighed 5.00 grams
and had the following composition : i

LrcuMmiN, $0.

Oarbons el SoEEIE e - s L 51.92
Hydrogeh /o Riesl s Wiolos Con oo 7.04
Nitrogen Lo ousdo 2o Lottt a2 181
5T o1 ) e el e ] e S - 0.30
Oxygen .- .. i 22.63

100.00
BCRRE-h ) Dol SRS o0 E . onste B, 4 B 0.60

The solution decanted from 80 was dialyzed for four days but
only a trace of proteid separated. Preparations 78, 79 and 80
contained no trace of coagulable proteid and may therefore be
considered to be pure legnmin. Since however, 77, of which
these were fractions, was shown by this treatment to contain only
a very little coagulable matter, it too is essentially pure legumin
as indicated by the analysis.

Solution B, described on page 350, was further dialyzed for 24
hours and the resulting precipitate, C, filtered out and the filtrate,
D, treated as described on page 353.

The precipitate C was dissolved in ten per cent. brine, and the
resulting solution diluted until it contained one per cent. of salt.
The precipitate that formed was filtered out and the filtrate
added to solution D. The precipitate was again dissolved in
salt solution, filtered clear, exactly neutralized with dilute potash
water and dialyzed for 48 hours.

The globulin which had separated was filtered out. = The
filtrate contained a little more proteid, which yielded a coagulum
on heating in a boiling water-bath.

The globulin was dissolved in 200° of two per cent. brine,
and the solution diluted with 200°¢ of water, which threw down a
precipitate from which the solution, E, was decanted and treated
as further described, while the precipitate was redissolved in salt
solution, which was then dialyzed for 24 hours.

The precipitate which finally resulted, after washing and dry-
ing, weighed 16 grams and when dried at 110° had the following
composition : ;
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GLOBULIN, 81.

Carbon. 2 e L e 51.89
Hydrogen e e L s S
Nitrogen oo . ik 17.67
Sulphur o e e s 0.34
Oy ol - o o i 23.07

100.00
el U S e A 0.76

The solution filtered from 81 contained but little proteid,
which coagulated on heating to 99°.

Solution E, page 352, on diluting with an equal volume of water,
gave a precipitate that, when washed and dried, weighed 4.74
grams, having the following composition:

GLOBULIN, 82.

Plephon st s i Ll Tl 52.31
Eivtirooente e SNt o o s 7.04
NHreren S ot s s 17.70
SnIpl e st e e oo s 0.21
Oxygen ... 222 Gt e e LA 22.714

100.00
Y o RO e S S TR 0.57

Solution D, noted on page 352, being inconveniently bulky,
was saturated with ammonium sulphate, and the precipitate thus
separated was dissolved in a little water, the solution was filtered
clear and dialyzed for five days. The deposited substance was
filtered out and the filtrate, F, treated as described later. The
precipitate was dissolved in brine, the solution obtained was
filtered clear and dialyzed for three days whereby all but a trace
of the proteid was precipitated. This was filtered out, dissolved
in 100 of two per cent. salt solution and precipitated by adding
50% of water. After the proteid, thus thrown down, had settled,
the supernatant liquid was decanted and 50° more water added,
which caused a second precipitation. The solution from which
this had separated was then dialyzed and the globulin contained
in it precipitated. Thus three successive fractions were obtained
which when washed and dried weighed respectively 5.65, 3.87
and 2.73 grams. When dried at 110° and analyzed these were
found to have the following composition :
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VICILIN.

; : 83 84 85
e S RN R 52.63 52 63 52.40
Hydrogen ___._._.. EaU AL 6.93 6.98 7.09
T s e R ol 12805 ML 6 17.54
i et s SRS SR g KT 039" 0.10 0.13
1 R P S 23.0% 22.78 22.84

100.0 100.00 100.00
.| N SN e el o L *0.26 0.18 0.13

Filtrate F, page 353, from which the substance yielding the
three preceding preparations had been derived, was further dial-
yzed for seven days until freed from sulphates, which caused the
separation of a small precipitate that, when filtered out, washed
and dried, weighed 1.64 grams and gave the following results on
analysis:

PROTEID, 86.

Uarbor. . .. o . S N St s e 52.43

Hivdrogon. 3s 2ot e 6.87

Nitrogent-. o SRR St 16.42

Bl e e e s 9408

e s e e s e
100.00

Al e e 0.28

The filtrate from 86 was then heated to just 60° for about two
hours, which caused a coagulum that was filtered out, washed
with hot water and with alcohol, dried and found to weigh 1.60
grams. The filtrate from this coagulum was heated for some
time at 75° and a second coagulum obtained, weighing 1.80
grams. Dried at 110° the two preparations had the following
composition :

LEGUMELIN.
87 88
Barhon il ol 52.81 52.98°
350 E e S S W 6.98 6.89
Nafropon: ot h s . e 16.49 16.43
R i e e S e } 1.32
OXygen._L.. Ll oo SACENIEE s 22.38
100.00 100.00
Asgh ..z 8 R 0.23 0.23

These two preparations are probably legumelin, although their
carbon is distinctly less than that found in our preparations from
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other leguminous seeds. Since the solution from which these
preparations separated had not been previously neutralized, we
are inclined to ascribe this difference to an acid combined with
the proteid.

The filtrate from 88 was next dialyzed agaiust alcohol until all
proteid matter was precipitated. This was filtered out, washed
with absolute alcohol, dried and found to weigh 6.78 grams.
This preparation was dissolved in a little water, filtered from a
slight insoluble residue, the solution was dialyzed for five days,
then heated to boiling and filtered from a trace of coagulum.
The filtrate, which gave no precipitate on saturating with salt,
was then concentrated to small volume over a water-bath and
precipitated by pouring into alcohol. In this way 4.45 grams of
proteose was obtained, which when dried at 110° and analyzed
was found to have the following composition :

PROTEOSE, 89.

Carhont ) SIAUE e Iui L 50.24
Hivdeapeiga et il e et oo 6.66
Nitrogans s Aa o 1L S A Lo 5 1.2
BUIphiE oo i s atiie sl o 1.87
OXYEON i iund cwrmmnsims bosdiabu 24.12

100.00
e i S S i oy L 0.48

In order to confirm the foregoing results another extraction was
made by treating 1200 grams of bean meal with 4200° of water
containing 9.44 grams of baryta, just enough to saturate the acid
of the seed, using litmus as an indicator. This amount was
ascertained by a careful preliminary test with 100 grams of the
meal using an accurately standardized solution of baryta. After
thoroughly mixing the meal with the water, an equal volume of
ten per cent. brine was added, causing the gummy meal residue
to separate in masses which settled quite rapidly and left the
solution comparatively clear.

The residue was then strained out on fine bolting cloth and the
extract allowed to stand a short time, when it was syphoned from
the sediment, filtered nearly clear and saturated with ammonium
sulphate. The precipitate produced was filtered out, suspended
in water and dialyzed overnight. The next morning the solution
of the proteid, which had resulted on dialyzing away the greater
part of the adherent sulphate, was filtered and dialyzed for four
days. A large precipitate of globulin separated which was



356 CONNECTIOUT EXPERIMENT STATION REPORT; 1897.

filtered out and the filtrate, G, was treated as is subsequently
deseribed. The precipitate was redissolved in brine, filtered per-
fectly clear and dialyzed for 42 hours, whereby a large amount ot
globulin separated in form of spheroids that united on settling to
a coherent mass. From this the solution, H, was decanted
almost completely. The precipitate was dissolved in 500° of two
per cent. salt solution and the globulin again thrown down by
diluting the salt solution te 1.33 per cent. After the large
precipitate produced had settled, the solution, I, was decanted
and the globulin redissolved in 100 of ten per cent. brine and
precipitated by diluting to 750%. As the substance still con-
tained some coagulable matter it was four times redissolved in
50° of ten per cent. brine and precipitated by diluting to 500°.
The final precipitate gave only an opalescence on heating its solu-
tion in a boiling water-bath. Washed with water and with alcohol
and dried over sulphuric acid, this preparation weighed 41.0 grams
and had the following composition when dried at 110°:

LeGUMIN, 90.

{87:14:7) 1 WP SR = OB CRE S A 8 51.65
ENAEOa e S e 7.03
INICPOgOIwra T O i 17.95
Salphursooa doe s se st an=totiaat 0.38
(55 £y | e S BRI e £ R A e 23.09

100.00
ASh TSN Wy ) Sy DL, Jal 0.15

Solutions G, H, I and those from the four last precipitations
of 90 were separately dialyzed and the globulin which deposited
was all dissolved together by adding 50° of ten per cent. brine
to water in which the substance was suspended. The resulting
solution contained 1.7 per cent. of salt and was diluted to a con-
tent of 1.3 per cent. This gave a precipitate on which the same
treatment was repeated. The two solutions decanted from these
precipitations were united and diluted with 200° of water, the
precipitate was united with the twice precipitated proteid just
described and the solution, J, set aside for further treatment.
The united precipitates were dissolved with 50 of ten per cent.
salt solution and water added to 400°. The precipitate produced,
which still yielded some opalescence in the boiling water-bath,
was washed with water and alcohol and when dried weighed
15.93 grams and had the following composition:
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LEGUMIN, 91.

Carbon - ccceccc o cmmmme——aaa 51.72
Hydrogen ---..ocmceceemmmamnoaan 6.95
Nitrogen -cceoccocemosmmesmmeaaa. 18.00
Sulphur - oo e ememe e 0.42
OXygen ol dfiool e avasa 22.91

100.00
e SR R E R S R 0.18

The solution decanted from 91 was united with solution J,
before noticed, and diluted until the salt content was 1.0 per cent.
After standing over night, the solution was decanted from the
precipitate, which when washed and dried over sulphuric a?id,
weighed 9.8 grams and when dried at 110° had the following
composition:

LeEcUMIN, 92.

CArhON: S e e b s e e it i 51.70
Hydrogen eeeececacccccoenmnanaax 7.12
NitEogem oottt e s e 18.05
Sulphur s e c s SR S s e e 0.36
OXJLOR| -cnsoimmam bt - 2211

100.00
Aphras Bl s s St et 0.16

The solution deeanted from 92 was dialyzed free from chlorides,
the precipitate produced dissolved in one per cent. brine and the
solution diluted with an equal volume of water. After the pro-
teid which separated had settled out, the solution was decanted
and the deposit was washed with water and alcohol. When dry
14.41 grams of proteid were obtained, which was analyzed with
the following results:

GLOBULIN, 93.

Hydrogen - ...-ccececoemmmmanaan- 7.08
NIHTOgON oo ccmmomnammmmacce oo 17.59
IR 0.15
Ryl o e s 23.04

100.00
AR s e 0.13
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By adding a quantity of water to the solution decanted from 93
the globulin remaining in solution was precipitated and gave
when dried, 5.80 grams of proteid of the following composition:

Vicmuy, 94. ¢

Carhon)."Sr Sse PN 8 St s i AL 52.36
Hydrogen_._..------..--: ______ PR i b
Nitrogen .-t Sl e CIAE L o St 17.43
oietyelihe et iy L N A S 0.10
Oxwgen: % ol o ) Sl 22.99

100.00
SRR EL R e T L L T S R TR 0.10

Solution G, page 356 was saturated with ammonium sulphate
and the proteid thereby precipitated was dissolved in water, the
solution filtered perfectly clear and dialyzed six days, when the
precipitate produced was filtered out, washed and treated as
usual, giving preparation 95, weighing 4.23 grams.

PROTEID, 95.

GHronp SAE i ReiNe e mEgoay S B S 52.21
Hivararen@ el e o S8 Ly b i R
WEG T i s A e A A e 16.50
Buiphurs. et Lo A 1.23
5 ) 1 e et o o i 22.94

100.00
Agh  Dr B S s s e Bt 0.33

The filtrate from 95 was then heated to 65° in a water-bath, the
coagulum was filtered out and the filtrate heated to 85°, which
caused a second coagulum. The two preparations, 96 and 97,
were washed with hot water, dehydrated with absolute alcohol,
dried and found to weigh 8.47 grams and 1.38 grams respectively.

LEGUMELIN.
96 97
B ] R SO SR s 52.68 53.29
Hiydrogen ... oo aoai e suae 7.14 7.05
Nitrogen. .. .o .0 asersianise e 15.96 16.00
Sulphur L. oo 1.33 1.24
Oxygen i sz L 22.89 22.42

. 100.00 100.00
£ 3 R A L i 0.25 0.31
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The filtrate from 97 gave no coagulum on boiling and was
therefore saturated with salt, but as no precipitate formed, salt
saturated acetic acid was added as long as proteid was thereby
geparated. The resulting precipitate was dissolved in water,
filtered clear and dialyzed till free from chlorides. The salt
saturated filtrate was neutralized with sodium carbonate and also
dialyzed till free from chlorides. Both solutions were next
dialyzed in alcohol until concentrated to small volume, then were
treated with excess of alcohol and the precipitates obtained were
filtered out. That from the salt saturated solution amounted to
hardly more than a trace, while that from the acetic acid precipi-
tate, 98, weighed 4.14 grams:

PROTOPROTEOSE, 98.

Carbon. .. Ut oe N e - 49.96
Hydrogenit o PURITE RPERLEDS e 6.76
Ndtrapeni st Ul el e 16.95
SUIPOEE L olelo ot L0 L 2.5
DX R eI i sars Ll 23.58

100.00
L e B S Ry L R e S 0.28

The large amount of sulphur found in this preparation was
confirmed by a second closely agreeing determination. The small
quantity of ash and the method of preparation make it impos-
sible that this sulphur could be due to admixture of either cal-
cium sulphate or ammonium sulphate.

In the horse bean, as in the pea and lentil, the proteids soluble
in salt solution are legumin, vicilin, legumelin and proteose. In
the following tables the analyses of the purer preparations of
these proteids may be readily compared.

LEGUMIN. ;
76 ww 78 79 80 90 91 92  Aver.
Carbon ...-. 51.56 b51.87 b51.79 51.90 b51.92 51.66 b51.47T 51.70 51.%2
Hydrogen--. 691 6.97 17.06 694 17.04 1703 1702 1712 1701
Nitrogen.... 18.12 18.056 18.10 18.12 1811 17.95 18.00 18.05 18.06
Sulphur_.... 048 038 040 038 030 038 042" 036 039
Oxygen___.. 22.94 22,73 22.65 22.66 22.63 23.09 23.09 22.%7 22.82

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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VI10ILIN.
) 82 83 84 8 - 93 94 Aver.
LT e, A U 5231 b52.53 52563 52.40 62.14 52.36 52.38
Hydrogen i-:. Loi il o G0d S SG9BY 698 R 097 S8 T2 0
BELROREN © . - o oo e oo ERA0EET28 CAT6ET 1764 1759 143" 162
i e R SRR S (1700 Bt S 19 0 JIRi i 70 B SRR o R 0 B RS T
L S LA 22.14 23.071 22,18 2284 23.04 22.99 2291

100.00 100.00 100.00 100.00 100.00 100.00 100.00

LEGUMELIN.
87 88 96 97  Average.
Carbgniell It s thld 1 52.81 52.98 52.68 53.29 52.94
Hydrogen .- ol o ol 6.98 6.98 7.14 7.05 7.02
NItrogenmas ~~ i 16.49 16.43 15.96 16.00 16.22
pulphgesecl. - - ___ % 23.19 1.32 1.33 1.24 1.30
Oaygadl . e ' 22.38 2289 2242  22.52
100.00 100.00 100.00 100.00 100.00
PROTEOSE.
89 98

Carbon o 50.24 49.96

Epdragen. - o ot et 6.66 6.76

Nitropenicafe e s e - ooy 1%.11 16.95

Sulphus s e SR e Tl 1.87 2.75

Oxygen. & o B g [l B L 24,12 23.58

100.00 100.00

In order to determine the amount of the proteids of this seed
extracted by water, 200 grams of the fine meal were thoroughly
mixed with 2000 of water so that all lumps were broken up, and
the coarse residue was strained out on bolting cloth. After stand-
ing two hours, the greater part of the starch, etec., settled and
1400° of extract were syphoned off and filtered perfectly clear on
a pulp filter, the first 300° being rejected and the next 1000°
collected separately. The latter was dialyzed for four days, in
which time all the proteid separable in this way deposited as
spheroids. The precipitate, washed and dried, was equal to 16
per cent. of the meal.

The process just described was exactly repeated save that
enough baryta was at first added to make the extract neutral to
litmus: the yield of proteid was 18 per cent.

The proteid from the first extraction contained 1.16 per cent.
of ash and, reckoned ash-free, 17.50 per cent. of nitrogen, show-
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ing it to be nearly pure globulin, while that from the second,
neutralized extract, was less pure as it contained 5.41 per cent. of
ash and contained, ash-free, 16.96 per cent. of nitrogen. The
reactions of these extracts were compared under identical condi-
tions with the following result :

Both extracts, like those from the pea, lentil and vetch, when
poured into water gave, where the two fluids came in contact,
a slight cloud, which disappeared on shaking. Unlike the neu-
tralized extract, as well as unlike both neutral and acid extracts
of the other legumes, the unneutralized extract of the horse bean
gave a heavy precipitate with godium chloride, even with per-
fectly pure salt which we prepared from pure soda and pure
hydrochloric acid and proved to be absolutely neutral.  This
precipitation of the globulin would indicate the presence.o'f an
acid compound, but the extract gave only a very slight precipitate
on neutralizing with baryta, probably due to phosphates. The
addition of acetic acid gave a large precipitate soluble in dilute
brine, as did calcium chloride and calcium sulphate.

PROTEIDS OF THE V ETCH.

In order to further fractionate vetch globulin, we treated a quan-
tity of preparation 17* with 900 of three per cent. brine and, after
filtering out the insoluble residue, we added an equal volume of
water to the clear filtrate, and then cooled the mixture to 5°
The precipitate thus caused was washed and dried, forming prep-
aration 99, and the filtrate was diluted with an equal volume of
water which caused a second precipitate, preparation 100. The
residue, insoluble in the three per cent. brine, had become swollen
and gelatinous. as has been always observed with the insoluble
form of legumin, so that it stopped the pores of the filter. It was
therefore washed by decantation with salt solution and finally
with water. As the salt was washed out the substance lost its
gelatinous properties and became granular and easily filtered.
It was next treated with one per cent. sodinm carbonate solution,
and the small portion insoluble therein was. filtered out. The
solution was partly neutralized with hydrochloric acid and car-
bonic acid gas passed through it, which precipitated nearly all
the dissolved proteid. This was filtered out, dissolved in brine
and the clear solution dialyzed. The substance thus separated,
when washed and dried, formed preparation 101.

# Annual Report of this Station for 1895, p. 277; also p. 284 but wrongly
numbered 16.
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These three preparations were carefully analyzed with the fol-

lowing results : -

LEGUMIN.
99 100 101
2 e T R e - 61.72 7 51.52 51.79
Eivtirogen s xSt S LRt 6.97 6.95 7.03
Nitragen. .. L. o STt w - LHIS 18.08 18.03
Shilpkine fer, 0 20 B AR I 0.43
Oxypent 1 o oie Bl eTs 22.75 } A1 g

100.00 100.00 100.00

Another extraction was made by treating 500 grams of vetch
meal with water and then with ten per cent. sodium chloride
solution. After filtering clear, the salt extract was saturated
with ammonium sulphate, the precipitate produced was dissolved
in brine, the solution was filtered perfectly clear and dialyzed.
In this way thirty-five grams or 7 per cent. of the meal was
obtained as preparation 102, having the following composition:

. LecuMmIN, 102,

(53575 S e e i S 51.62
s G e O e S 6.92
Nifrogemst s 3o iy craho o ud) 17.88
Sulphur . -l el sy e i el Ly 0.50
(8350vc] Mol ML oS LI ¢ o 23.08

100.00
A STy BRI Y s 0.23

Again, a quantity of vetch meal was digested in saturated salt
solution and the dissolved legumin precipitated by dialysis.
After drying at 110° this gave the following figures :

LEGUMIN, 103,

BE T R e ) Al e 1 e S S 51.86
FiyvdrogensDiit e lloJtan R el 6.99
Nitrogen! s Tt Ul oL Lais e 1%7.9%
Sulphur

Oxygen

Another extraction was made by treating 1200 grams of
meal with three liters of water containing enough baryta to
exactly neutralize the acid of the seed when tested with litmus
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_-i’a,per. After thoroughly mixing, th}'ee liters of ten per cent.
~ galt solution were added and the residual meal strained out on
" fine bolting cloth. After standing a short time the greater part
A of the starch settled and the liquid was syphoned off, filtered per-

fectly clear and saturated with ammonium Su¥phate. The pre-
cipitate produced was filtered out, sus'pend.led in water and (?13.-
lyzed over night, whereupon the proteid dlssol.ved. Its Folutlon
was filtered clear and dialyzed for two days with separation of a

- Jarge precipitate.

This was filtered out and the filtrate, A, examine@, as will be
described later. The precipitate was dissolved in brine, .the solu-
tion filtered perfectly clear from a small amount of msolubl'e
matter and dialyzed for two days. The large coher"ent deposit
was washed with water and with alcohol, and dried over sul-
phuric acid. This preparation, 104, weighed 75.0 grams and, as
it was obtained from nearly three-fourths of the tot‘al extract;
represented about ten per cent. of the meal. .When dried at 110
and analyzed the following results were obtained :

LecuMiy, 104,

(0715 10) A e L SRR e SN 51.59
Hydrogen ... .--cc-comnmenmnsan- 7.07
Nitrogen - ccococemcoccccmmmcenn- 18.03
SIT 5o 1) PR EEEE S R 0.36
OXFEIY = oniomdmmmimmmm s mim=aizias & 22.95
100.00

i S B G R R 0.15

The filtrate A was returned to the dialyzer and, after three
days, filtered from a small precipitate which, washe(-l and dried,
weighed 6.5 grams and gave preparation 105, having the fol-
lowing composition :

Proremp, 105.

Carbon .o cccccmaammcmmm e maae 51.81
Hydrogen ...-cc-eeccemmmmoncnns 7.10
Nitrogen . - -cceceo-=mccemencan- 17.07
Sulphur. ..o cams somememmeeae- 0.57
OXFEON - teomommmmmmmmmmemmmmn 23.45

100.00
P V| R S R 0.38
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The filtrate from 105 was saturated with ammoninum sulphate
and the precipitate produced filtered out, dissolved in as small a
quantity of water as possible, the solution filtered clear and
dialyzed for seven days, when it was filtered from a small precipi-
tate that was partly soluble in salt solution. This was washed
with water and alcohol and formed preparation 106.

The filtrate from 106 was heated to 65° in a large water-bath
and a coagulum obtained which when filtered out, washed and
dried formed preparation 107, weighing 8.2 grams. The filtrate
from this on heating to 85° gave a small coagulum that, when
washed and dried, weighed only 0.88 grams, 108.

LEGUMELIN.
106 107 108
g R ST R e SO 53.05 53.33 s 5|
Hydeogen' 0 =2 i s i o .29 6.93 i o
MUtrogen b o J-lC SR 16.256 16.10 16.16
Sulphificas s oo NSl T 1:19 0.85 S
Oxygen’-__c_ 0l L ChLleiRUET 22.22 22.19 bogist
100.00 100.00 e
R s o i e s L A Ao g 0.39 0.26 0.38

The filtrate from 108 gave no coagulum on boiling. It was
concentrated, partially by evaporation and further by dialysis in
alcohol. A small precipitate thus separated, which was dehydrated
with absolute alcohol and dried, giving one gram of preparation
109, that contained 12.74 per cent. of ash and, reckoned ash-free,
15.71 per cent. of nitrogen. :

The results show that the salt extracts of the vetch seed con-
tain no other proteids than legumin, legumelin and a very small
proportion of proteose. Vicilin, which was found in the pea, horse
bean and lentil, is not present in detectable quantity in the vetch.

Our new analyses of these proteids are tabulated as follows :

LEGUMIN.
Former
99 100 10i 102 103 10t Aver. Aver.
Carbon - ... 51.72 51.62 651.719 51.62 51.86 51.69 51.69 52.09
Hydrogen ... 697 6.95 7.03 6.92 6.99 7.07 6.99 6.88
Nitrogen ...  18.13" 18.08 18.03 17.88 17.97 18.03 18.02 18.02
Sulphur -_.. 04432 : 0.50 0.36 0.43 0.46
Oxygen ... 2275 2340 BI5. 4508 } 2318 9995  22.87 2255

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

SUMMARY : LEGUMIN. 365
LEGUMELIN.

20 106 107 108 Aver.
Garbon” —.s-xs 53.65 53.05 653.33 L, 53.31
Hydrogen ..... 6.70 7.29 6.93 o 6.97
Nitrogen ._..- 16.46 16.25 16.10 - 16.16 16.24
Splphur .- 1.02 1.19 P o 1.1
Oxygen --.---- 22.27 22.22 o ik 22.37
100.00  100.00 S N caes ¢ :100;00

PROTEOSE, 22.

Elarhon SSLLE U IR C S e 50.85
Hydrogen -o..-tosa ot the ot 6.75
NItrogen -oc: -ccswmmeaatschiomcsc 16.65
Sulphur ..o eeeieeaoo } 25.15
(05 477-(:) RSN S
100.00
SUMMARY.

As shown in this paper, the pea, lentil, horse bean and vetch
contain legumin, legumelin and proteose and the three seeds first
named also contain vicilin. A careful comparison of the reactions
and properties of these proteids, as now obtained by us, reveals
no difference between preparations of the same substance from

different seeds.

Legumin.

Legumin forms the chief proteid constituent obtainable from
the vetch, pea, lentil and horse bean. In the first named seed
about ten per cent. of the meal was found to consist of legumin ;
in the three other seeds this proteid is associated with vicilin,
from which we have no method for its quantitative separation.
From the pea, about ten per cent., from the lentil thirteen per
cent. and from the horse bean about seventeen per cent. of these
mixed proteids were obtained. The lentil contains the least pro-
portion of legumin, which seems to form about two-thirds of the
mixed proteids, while the horse bean contains the greatest, as in
this seed vicilin is present in relatively small amount.

Legumin is a globulin, for it dissolves readily in saline solutions
and is precipitated therefrom either by dialysis, dilution or
cooling. By dialysis or by cooling, it separates in the form
of spheroids which, after settling from the solution, unite to
form a plastic mass. By diluting its concentrated solutions
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the legumin separates as a viscid translucent fluid. This fluid
when treated with water becomes opaque and solid, so that the
legumin can be converted into a coarse meal by rubbing with a
glass rod under water. Conglutin from lupin seeds and amandin
from almonds behave similarly, as do gliadin of wheat and
rye and hordein of barley, when precipitated from alcoholic solu-
tions by dilution with water.

Solutions containing more than two per cent. of sodium chloride
dissolve legumin abundantly, those containing less salt have a sol-
vent power rapidly decreasing with the diminishing salt content,
so that a ome per cent. salt solution dissolves very little.
Saturation with sodium chloride or magnesium sulphate does not
precipitate legumin from its solution in brine, but saturation with
sodium sulphate at 34° precipitates it almost completely.

In pure water legumin is entirely insoluble, but if the solution
from which the legumin is precipitated contains acid, this may
combine with the legumin and the resulting preparation, like
other acid globulins, will then dissolve in pure water.

If seeds containing legumin are extracted with water, more or
less of the legumin is dissolved ; from the pea about 4.0 per cent.,
from the vetch 2.5 per cent., from the lentil 10.0 per cent., and from
the horse bean 16.0 per cent. The legumin thus dissolved is
largely precipitated by dialysis in water, by the addition of
acids and by lime salts and very slightly by great dilution with
water. These aqueous extracts react strongly acid with litmus,
and alkaline with lacmoid, a behavior doubtless due to acid
potassium phosphates together with organic acids or acid salts,
for acids combined with proteids do not react with lacmoid,
although they readily turn blue litmus red. Solutions which we
have made, of legumin from various seeds as well as of edestin
from hemp-seed, by dissolving the proteid in monohydrogen
potassium phosphate, haye shown us all the reactions of these
aqueous extracts excepting one presented by the horse bean,
the unneutralized water extracts of which are precipitated with
pure sodium chloride. This reaction we cannot explain, for these
extracts give with dilute acids precipitates soluble in salt solu-
tions and no precipitates on neutralization, reactions which seem
to exclude the presence of acid globulin.

Solutions of legumin or of edestin in monohydrogen potassium
phosphate behave more like solutions in dilute alkali carbon-
ates than like solutions in neutral salts, for they give precipitates
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with dilute acids which are soluble in more acid or in salt solu-
tions and are not precipitated by dilution unless very little p?los-
phate is present. If phosphoric acid is added to the potassium
phosphate solution, the solvent power of the phosphate is dimin-
ished and the facility with which the proteid is precipitated by
dilution is increased ; but if only little acid is added, yet enough to
give a decided reaction with litmus, considerable quantities of the
globulins are still dissolved and the reactions of solutions so made
closely resemble those of the aqueous extracts of these seeds.
As a result of numerous comparisons of the reactions of solutions
so prepared with those of the aqueous extracts of leguminous
seeds, we believe that the extraction of legumin by water from
these seeds is due to the presence of acid potassium salts of phos-
phoric and organic acids, and that in consequence (3f the varying
proportions of these substances in the different kinds of seeds,
different amounts of legumin are thus extracted from them. As
the proportion of phosphoric acid to potash in these legurflinous
seeds is much smaller than in most of the other seeds which we
have examined, the character of the salts present may fairly be
supposed to differ, and consequently the solubility of. the pro-
teids would also differ when the seeds are extracted with water.
Thus in lupin seeds the amount of phosphoric acid, 1.4 per cent.,

“exceeds that of the potash, 1.1 per cent., and from them water

extracts but little proteid. Liebig and Ritthausen attributed the
solubility of legumin to basic phosphates, and the latter under-
took extensive experiments to show the presence of an excess of
potash in the aqueous extracts, but such a supposition appears to
overlook the fact that the aqueous extracts of these seeds are
decidedly acid towards litmus.

Dissolved in dilute sodium chloride solution, legumin is precipi-
tated by a little acetic acid, the precipitate being soluble in an
excess of sodium chloride. The solubility, of precipitates so pro-
duced depends on the relative proportions of salt and acid.

Legumin extracted without neutralizing the natural acid of
the seed and precipitated by dialysis, either directly or after
precipitation with ammonium sulphate, is usually converted to a
large extent into insoluble * albuminate.”

This ¢ albuminate” differs from the similar insoluble products
obtained from most other globulins, for when treated with salt
solution it becomes gelatinous, cannot be filtered and on wash-
ing with water shrinks, becomes opaque and finally granular so

25
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that it can be very readily washed on a filter. This substance
appears to become hydrated by salt solution and dehydrated by

ure water.
If the acid of the seed is previously neutralized, the globulin

extracted by salt solution yields very little if any insoluble
¢ albuminate,” which indicates that the latter is a product of the
action of the acid of the seed. This fact is in harmony with ex-
periments described in a former® paper of ours on the action of
minute quantities of acid on globulins.* In very dilute acids and
alkalies in the absence of salts, legumin dissolves readily and
abundantly, to solutions from which, if at once neutralized, it is
precipitated in a form soluble in sodium chloride solution. "By
this treatment no evidence of change has been detected. Solu-
tions made with hydrochloric acid are precipitated by a small
excess of acid, but those made with acetic acid are not precipi-
tated by any excess of acid.

Solutions of legumin in ten per cent. sodium chloride brine are
not rendered turbid by long heating in a boiling water-bath.

Dissolved in ten per cent. sodium chloride brine, legumin is
precipitated by a very little hydrochloric acid, but a relatively
considerable amount of acetic acid is required to produce a pre-
cipitate in such solutions.

Sodium chloride solutions of legumin give large precipitates
with tannic acid as well as with pieric acid, those formed by the
latter dissolving in an excess of salt solution if too much picric
acid bad not been previously added. With mercuric chloride no
precipitate is produced.

With nitric acid, Millon’s and Adamkiewics’ tests, proteid reac-
tions are obtained. With the biuret test a violet color is given
which on standing becomes a deep rose red like that given by
peptones.

Legumin has been supposed by some investigators to contain
phosphorus and therefore to belong with the nucleo-proteids. A
careful testing of thoroughly purified samples by fusing with
caustic soda and nitrate, and treating the solution of the fusion
acidified with nitric acid, with ammonium molybdate, showed
that in some of the preparations only just detectable traces of
phosphorus were present, while other preparations contained none
whatever.

Although we have examined large numbers of our prepara-

* Report for 1896, page 369.
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tions of the different plant proteids for phosphorus, we have as
yet found none which, in carefully purified samples, contained
more than a few hundredths of a per cent. of phosphorus; a
quantity so small that it is reasonable to consider it as a con-
stituent of the ever-present ash.

The composition of legumin is shown by the following figures,
which, except those for the pea, are averages of a number of
preparations from each of the different seeds:

LEGUMIN.
: Pea. Lentil. Horse bean, Vetch.  Average.
Catbon_.--<--- 51.74 51.73 51.72 51.69 51.72
Hydrogen .- - 6.90 6.89 7.01 6.99 6.95
Nitrogen - ---- 18.04 18.06 18.06 18.02 18.04
] 0.42 0.39 0.39 0.43 0.41
Oxygen ..----- 22.90 22.92 22.82 22.87 22.88
100.00 1100.00 100.00 100.00 100.00
I
Vicilin.

Vicilin is a globulin associated with legumin in the pea, lentil
and horse bean. But as we have no means of separating vicilin
and legumin quantitatively, we can state nothing respecting the
amount in which it occurs in these seeds further than that the
lentil contains the most and the horse bean the least. In the
lentil it probably forms about one-third of the mixed globulins.
That vicilin is not a derivative of legumin is almost conclusively
proved by the fact that no vicilin can be obtained from the vetch.

The most remarkable characteristic of vicilin is its content of
sulphur, less than that of any other known proteid. This element,
it may be noticed, diminishes in quantity with repeated precipita-
tion as though by this process salphur were split off {rom the
molecule. The total quantity, however, is so small that it might
appear unsafe to draw conclusions from the differences observed,
that is from 0,23 per cent. maximum to 0.08 per cent. minimum.
Yet repeated determinations of this element have shown us that
the differences were not analytical. It would seem possible by
sufficiently repeated precipitation to obtain from this proteid
preparations free from sulphur.

In salt solution, vicilin is much more soluble than legumin, so
that by repeated precipitation from diluted solutions the two

globulins can be separated.
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When solutions of vicilin in ten per cent. brine are heated in a
water-bath they become turbid at 90° and at 95° flocks separate.
When heated for some time at 100° this globulin is almost com-
pletely coagulated. In water vicilin is insoluble. In one per cent.
sodium chloride solution it dissolves considerably, while in slightly
stronger solutions it is much more soluble, the solution of the
globulin appearing to depend on the presence of enough salt to
form a soluble compound.

In its other reactions it very closely resembles legumin.

The composition of vicilin we found to be as follows :

VICILIN.
Pea. Lentil. Horse bean. Average.
@Garboniion oo .. 52.36 52.13 52.38 52.29
Hydrogen...... 7.03 7.02 7.04 7.03
Nitrogen._.._-- 17.40 17.38 17.562 17.43
salphur .01 o0 0.18 0.17 0.15 0.17
Oxygen - ...... 23.03 23.30 292.91 23.08
100.00 100.00 100.00 100.00
Legumelin.

We have found legumelin in all the leguminous seeds which
we have examined with the exception of the white bean (Phaseo-
lus vulgaris) and the blue and yellow lupin.

It is difficult to decide whether this proteid should be consid-
ered an albumin or a globulin.

By prolonged dialysis of solutions containing considerable '

legumelin a very small part separates, usually in a form insoluble in
salt solutions. In one case we obtained a precipitate by dialysis
which was wholly soluble in brine to a solution from which a rela-
tively large coagulum separated on heating to 65°, thus indicating
a globulin. We have found, however, that other proteids, notably
edestin, undergo a change in solubility, whereby the proteid
becomes gradually more and more difficult to dissolve. Thus
edestin changes from a form insoluble in cold brine to one soluble
in hot brine, also from one soluble in hot brine to one insoluble
therein but soluble in dilute sodium carbonate solution, and finally,
from a form insoluble in alkali carbonate to one soluble only in
caustic alkali. It is not unreasonable to expect that a proteid
which might properly be considered an albumin (i. e. soluble in
pure water and coagulable on heating) should undergo a similar

SUMMARY ! LEGUMELIN. 371

change whereby it becomes no longer soluble in pure water but
dissolves in salt solutions and then further changes to.a form no
longer soluble in brine but dissolved by alkali carbonates.

Such a very large proportion of the legumelin resists precipita-
tion by dialysis, that we are inclined to regard the small precipi-
tates which we have obtained in this way as due to changes simi-
lar to those which produce so-called ¢ albuminates” from globu-
lins.

In a paper on the proteids of the cow pea we designated this
proteid as a globulin, but in view of our subsequent, much more
extensive experience, we now consider legumelin to be more prop-
erly classed with the albumins. '

The amount of legumelin which we have found in the seeds
discussed in this paper, was in the pea two per cent., vetch one
and one-half per cent., lentil and horse bean one and one-quarter
per cent.

No definite coagulation point can be stated for legumelin, for
the presence of salts or acids as well as the proportion of dis-
solved legumelin have a great effect on the temperature at which
coagulation takes place. Coagulated legumelin is soluble in very
dilute alkalies, as is shown by the following experiment tried with
preparation 41 from the pea. About 0.7 gram of this substance
which had been nearly dried over sulphuric acid, but which still
contained some alcohol, was suspended in 50 of water and 10
of 0.5 per cent. caustic soda solution added. The legumelin dis-
solved at once, giving a glairy solution very similar in appearance
to undiluted white of egg. After standing a few moments the
viscidity disappeared and the solution became thin and clear.
This solution was then almost neutralized by adding a nearly
sufficient quantity of a dilute acetic acid which had been previ-
ously titrated against the soda solution. The liquid still remained
clear and the legumelin was not precipitated until bat a trace
of the alkali remained unneutralized.

In dilute hydrochloric or acetic acid the coagulum is not solu-
ble. By adding ten per cent. of sodium chloride to solutions
containing legumelin, and then acetic acid, the acid compound of
this proteid is precipitated, which dissolves in water to a solution
that on neutralization gives a precipitate insoluble in water.

By saturating seed extracts, freed as far as possible from all
globulin, with sodium chloride or magnesium sulphate only a
very slight precipitate is obtained, showing that legumelin is thus
slightly if at all precipitated.
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Owing to the impossibility of separating legumelin from asso-
ciated proteose, except in a coagulated state, we have learned but
little respecting its reactions.

In the following table we give the average of analyses which
we have made of coagulated legumelin" from different seeds,
These preparations have been obtained in a variety of ways, as
can be seen by consulting our papers on the seeds named.

LEGUMELIN,

Horse Adzuki  Cow Soy Av-
Pea. Lentil. bean. Vetch. bean. Pea. bean. erage.
Uarhon .... ' 83.31 5322 © 563.03 53.31 53.91 53.25 653.06 53.31
Hydrogen..  6.99  6.82 697 697 7.0l 7.0 694 697
Nitrogen_.._  16.30 16.27 16.22 16.24 16.31 16.36 16.14 16.26
Sulphor. L =106 0.94 1.30 1.11 0.88 kL 1.17 1.08
Oxygen.... 22.3¢ 2275 2248 22.37 21.83 22.21 22.69 22.38

100.00 100.00 100.00 100.00 100.00 100.00 160.00 100.00

Ritthausen recognized the presence of this proteid in the horse
bean and pea, and gave analyses of coagula obtained by boiling
extracts of these seeds. These analyses, however, do not agree
well with each other and only in a general way with ours. On
account of the solubility in alkali of the heat coagulum of this
proteid, he did not consider it to be albumin.

Proteose.

As the proteose of these seeds is present in small amount and is
difficult to obtain pure, we have not as much information respect-
ing it as is desirable. The pea appears to contain about one per
cent., the horse bean about one-half per cent. and the lentil and
vetch evidently less. Itis probable that more .or less of this
proteose may be lost by diffusion, for 10.5 grams of what was
doubtless mnearly pure proteose from the pea, after solution and
dialysis yielded only about six grams when reprecipitated. We
have obtained a few of the reactions of proteose from the pea and
horse bean, but no reactions of this proteid from the lentil and
vetch.

By saturation with salt, solutions of the proteose of the pea and
horse bean are not precipitated, but by subsequently adding salt
saturated acetic acid, a large part of the pea proteose separates
while all but a trace of that from the horse bean is thrown down.
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~ Nitric acid in the aqueous solutions of the pea proteose g.ives no
~ precipitate unless the solution is previously saturated with salt,

when a precipitate, soluble on warming and reappearing on cool-

3 ing, is given by that part of the proteose precipitable by acetif:
~ acid from a salt saturated solution, while the part not thus prect-

pitable gives only a turbidity. Both these parts of the pea
proteose are precipitated by copper sulphate, and give a rose red

biuret reaction.
The composition of the preparations from these seeds was found

as follows:

PROTEOSE.
Pea. Lentil. Horse bean. Vetch.
SR AN e e, 1T
,—46 47 68 89 98 22

Carbon _....-. 50.24 49.66 50.117 50.24 49.96 50.85
Hydrogen ... 6.76 6.78 611 6.66 6.76 6.75
Nitrogen . ..-- 17.35 16.57 16.81 17.11 16.95 16.65
Bulphur - .-.-- 1.25 1.40 .37 1.87 2.76 } 95.175
Oxygen -..--- 24.40 25.59 23.98 24.12 23.58 5

100.00 100.00 100.00 100.00 100.C0  100.00
é

46, Precipitated by saturating with salt and adding acetic acid.

47, From the filtrate from 46.

68, Total proteose precipitated by aleohol.

89, Ditto. ‘

98, Precipitated from salt saturated solution by acetic acid.

992, Total proteose precipitated by alcohol.

If the difficulty encountered in purifying these preparations of
proteose and the different methods by which they have been
obtained are considered, the agreement between them, except for
the sulphur in those from the horse bean, makes it probable that
these figures quite nearly represent the composition of this sub-

stance.
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PROTEIDS OF THE SOY BEAN. (GQlycine hispida.)
By Tromas B. OsBorNE AND GEORGE F. CAMPBELL.

The proteids of the Soy bean, so far ‘as we are informed, have
never been the subject of special investigation. The seeds used
by us were grown in Kansas and kindly supplied by Prof. C. C.
Georgeson. Two varieties have been examined, one known as the
yellow soy bean and the other, called in Japan, kiyusuki diadzu.

Yellow Soy Bean.

The seeds were first coarsely ground, then freed almost entirely
from the outer coats by a current of air and finally ground to a
fine flour.

From this meal, water dissolved a large quantity of proteid,
yielding an extract exceedingly difficult to filter and impossible to
make perfectly clear, for the solutions, even after repeatedly filter-
ing through the densest filters, were always strongly opalescent.

“The aqueous extract reacts acid with litmus, about 0.75 gram
of caustic potash being required to produce a neutral reaction in
an extract from 100 grams of meal. When thus neutralized no
noticeable precipitate is produced, indicating the absence of acid
proteid compounds. Dilute acids give abundant precipitates in
the aqueous extract, as does the addition of lime salts, the precipi-
tates produced by these reagents being readily soluble in sodium
chloride solutions.

Dialysis of the aqueous extract of 100 grams of meal precipi-
tated 16.6 grams of globulin, which was largely soluble in brine.
The solution filtered from this precipitate began to coagulate on
heating to about 55°% after further heating to 80° the coagulum
amounted to 1.53 gram. The reactions of the aqueous extract are
like those similarly obtained from -other leguminous seeds and
indicate that the globulin is dissolved by means of the potassium
phosphates contained in the seed.

To obtain the proteids soluble in sodium chloride solution, 2000
grams of meal were treated with ten liters of ten per cent. brine,
the extract was strained through fine bolting cloth and the residue
squeezed in a screw press. The turbid, gummy extract, measur-
ing about eight liters, was centrifugated until no more solid mat-
ter could be removed. The liquid was pumped through a thick
bed of filter paper pulp and yielded a reddish yellow solution,
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which appeared perfectly clear by transmitted light, but was
opaque by reflected light. This extract was saturated v&tlth
ammonium sulphate and a very bulky precipitate obtained which,
after draining on filters over night, measured, when removed
from the papers, over two liters. This precipitate was stirred up
with a little water, strained through bolting cloth to break up
lamps, and dialyzed in running water over night. By this process
the excess of ammonium sulphate, which had prevented solution,
was so far removed that the proteid completely dissolved with
the help of the remaining sulphate, in about three liters of water.
The liquid was then filtered perfectly clear and again dialyzed
for four days. The contents of the dialyzers were then allowed

- to deposit the large precipitate of globulin that had separated,

and from this the solution, A, was syphoned off. The precipitate
was collected on several filters, the contents of one were thoroughly
washed in succession with water, alcohol, absolute alecohol and
ether and dried over sulphuric acid. Preparation 1, weighing
95.11 grams, was thus obtained. The rest of the globulin was
allowed to drain thoroughly on the filters and then dissolved in
750% of five per cent. brine, yielding 1250 of solution. To this
was added 1000% of water and the large precipitate produced,
after standing about four hours, was filtered out and, withorlt
washing, was treated with ten per cent. brine. Nearly all dis-
solved, but a little slimy substance that remained suspended in
the solution, made filtration practically impossible. The solution
was therefore passed through the centrifugal separator, which
removed a small quantity of viscid matter, and was then filtered
perfectly clear through paper pulp and dialyzed for two days.
The large precipitate which resulted was filtered out and washed
with water. The washings at first were clear, but afterwards
became turbid in consequence of the precipitation of dissolving
proteid. The substance was then washed with dilute alco}.lol
and finally with absolute alcohol and dried over sulphuri.c acid.
This preparation, 2, weighed 80 grams. The aqueous Wasl.nngs of
2 were made clear by adding a little salt and then dialyzed.
After two days the precipitate which separated was filtered out,
washed with water and with alcohol, giving preparation 3, weigh-
ing 5.43 grams. The dialyzed solution from which 2 h’ad sepa-
rated contained very little proteid. The solution from which 2 ha(i.
been originally separated by dilution was cooled over night to 7

and decanted from the precipitate that resulted, which formed a
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transparent layer of thick viscid fluid, as does legumin under sim-
ilar conditions. This substance was treated with water, which
rendered it opaque with separation of a white solid. After thor-
oughly washing with water the latter was dehydrated with abso-
lute alcohol and dried over sulphuric acid, giving 20 grams of
preparation 4, The solution decanted from 4, measuring 1650°,
was treated with 2000 of water and, after standing at rest for
about five hours, was poured off from a semi-fluid deposit. This,
after thoroughly washing with water and alcohol and drying,
gave 18.76 grams of preparation j.

The solution decanted from 5 was cooled to 5° for about 18
hours, but as very little proteid separated it was dialyzed for two
days and then filtered from a small precipitate. The latter,
washed with water and alcohol and dried over sulphuric acid,
gave 5.37 grams of preparation 6.

A part of preparation 2 was mixed with 0.5 per cent. sodium
carbonate solution, in which it was mostly soluble, and the result-
ing solution was neutralized with dilute acetic acid. Salt in sub-
stance was then added, whereby the neutralization precipitate
partially redissolved. The insoluble substance was filtered out
and the clear filtrate dialyzed for 48 hours. The proteid sepa-
rated in spheroidal form and was filtered out, washed with water
and with aleohol, making preparation 7,

A portion of preparation 4 was suspended in water and mostly
dissolved by help of a little acetic acid. Dilute sodium carbonate
solution was added until the proteid appeared to be completely
precipitated, leaving the Jiquid distinctly acid to litmus. Salt in
substance was added, which gave a nearly complete solution of
the precipitate. The solution was filtered and dialyzed for four
days, when the precipitated globulin was fiftered out, washed and
dried, giving preparation 8,

Another preparation was made from a neutralized extract, by
treating 200 grams of meal with 2 liters of 5 per cent. salt solution
to which had been added a quantity of baryta, previously deter-
mined to be sufficient to make the resulting extract neutral to
litmus,

The mixture was strained through fine bolting cloth and allowed
to settle over night, but the suspended matter separated very
imperfectly. The extract was then filtered on a pulp filter with
a pump, and 1500 of a very nearly clear solution obtained, which
was much less opalescent than any previously made from unneu-
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tralized extracts. This was saturated with ammonium sulphate
and the resulting precipitate dissolved in water; the solution
obtained was filtered perfectly clear and dialyzed for three days.
The contents of the dialyzer were then filtered and the precipitate
was washed with water. A portion of this substance was used to
determine the reactions of this proteid and the remainder was
washed with alcohol and dried, forming preparation 9.

All the preparations thus described were then dried to constant
weight at 110° and analyzed with the following results:

GLYCININ: GLOBULIN OF YELLOW SOY BEAN.
1 2 3 4 5 6 (] 8 9  Average.
¢ 5204 51.73 51.84 51.94 51.90 51.15 © b1.65 5171 52.12 51.85
i 7.06 6.74 6.89 6.93 7.03 6.90 6.97 6.82 6.93 6.92
N 1714 1%7.72 17.46 17.52 17.44 17.03 17.63 17.57 1%.53 17.45
) 0.77 0.16 0.79 0.73 0.66 0.67 0.66 0.61 0.79 0.72
0 2299 23.05 23.02 22.88 22.97 2365 23.09 23.29 22.63 23.06

100.00 100.00 100.00 10000 100.00 100.00 100.00 100.00 100.00 100.00
Ash 0.34 0.517 0.43 0.53 0.41 0.30 1.34 0.61 0.38

With the exception of the figures for nitrogen in the crude
globulin, 1, and in the final small fraction, 6, these analyses‘are
in close accord and give no evidence of any fractional separation.
It is probable, therefore, that we have here a definite proteid, dis-
tinet {from legumin, containing 0.50 per cent. less nitrogen and
0.30 per cent. more sulphur than that substance. We propose for
this globulin the name Glycinin. Its reactions, determined by
an examination of preparation 9, are as follows:

In sodium chloride solutions it is readily soluble and is precipi-
tated by dialysis, by dilution and by cooling.

By dialysis or by c&ling it separates in the form of spheroids
which, according to circumstances, alter settling from the solu-
tion, either unite to a more or less coherent mass or else form a
clear, transparent, viscid fluid, which, like legumin under similar
conditions, is rendered white and solid by treating with water.

Solutions containing more than two per cent. of sodium chloride
dissolve glycinin freely; the solvent power of those containing
less salt diminishes more rapidly than the percentage of salt
decreases.

Dissolved in sodium chloride solution, glycinin is not precipi-
tated by saturating with magnesium sulphate or sodium chloride,
but is completely precipitated by saturating with sodium sulphate
at 34°.
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In pure water, glycinin, when prepared from carefully neutral-
ized extracts, is not soluble.

If soy bean meal is treated with water, upwards of 16 per cent,
of this globulin is dissolved, but in thiscase the solution is doubt-
less due to the potassium phosphates contained in the seed, as was
pointed out in our paper on Jegumin,

Dissolved in ten per cent. sodium chloride solution, glycinin is
not coagulated even by prolonged heating in a boiling water-bath,
By dilute acetic acid a precipitate is formed insoluble in excess of
salt solution. If, however, glycinin be dissolved in a solution con-
taining but little salt, the precipitate produced by acetic acid is
soluble in a slight excess of either acid or salt. The insoluble,
so-called albuminate form of this globulin, like that of legumin,
when treated with salt solution becomes gelatinous and it is im-
possible to filter solutions containing even a small quantity of it.

In absence of salts, glycinin is readily soluble in quite dilute
acetic acid and is precipitated from such solution by sodium car-
bonate, even before the acid is wholly neutralized. When the acid
is completely neutralized the precipitate obtained is entirely solu-
ble in brine. Dissolved in ten per cent. sodium chloride solution,
glycinin is precipitated by tannic acid and by picric acid, the
latter yielding a precipitate soluble in an excess of salt solution if
too much picric acid be not present. With mercuric chloride no
precipitate is produced.

With Millon’s, Adamkiewic’s, the biuret and xanthoproteic
tests the usual proteid reactions result. :

The solution A, page 875, which, as described, had been filtered
from the globulin precipitated by dialyzing the solution of the
ammonium sulphate precipitate of the total groteids of the extract,
contained the remaining proteids extracted from the beans. This
solution was saturated with ammonium sulphate, the precipitate
so produced was filtered out and dissolved in a small quantity of
water. After filtering clear, the solution was dialyzed for eight
days. The globulin, which separated in well formed spheroids,
when washed and dried weighed 20.0 grams, preparation 10.
The filtrate from 10 was saturated with ammoniam sulphate, the
precipitate dissolved in a little water, filtered clear and dialyzed
for five days ; a small deposit appeared which when washed and
dried weighed 2.71 grams, preparation 11. The solution filtered
from 11 was returned to the dialyzer and, as nothing more sepa-
rated after 48 hours, the dialyzer was transferred to alcohol, Dur-
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ing the next 48 hours a considerable precipitate formed which
when washed with alcohol and dried weighed 11.5 gram.s. of
this substance 7.5 grams were treated with water and the ms?lu-
ble part was thoroughly washed with water and alcohol and dried.
Preparation 12 was thus obtained, weighing 4.7 grams. .Tl.le
filtrate, from the precipitation of this substance by dlalyms_ in
alcohol, was mixed with a large excess of alcohol a.nd. the precipi-
tate caused thereby was filtered out, dehydrated with §bsolute
alcohol, dried and found to weigh 1.4 grams, preparation 13.
These preparations were dried at 110° and analyzed with the

following results:

10 11 12 13
Uarbon =2 ... 51.94 52.00 53.06 48.76
Hydrogen._._.... 6.88 6.83 6.94 6.28
Nitrogen ___... 16.51 16.36 16.14 16.14
Bulphur .23 15 0.60} 34.81 1097 } 28.89
Oxygen.. .l . 2 24.07 22.69

100.00 100.00 100.00 100.00
Aot s 0.39 0.19 0.54 1.35

Of these preparations 10 and 11 have nearly the compositi?n
of phaseolin, but whether they are identical with that globulin
could not be ascertained because they had become so .largely
coagulated by washing with alcohol and drying, that their reac-
tions could not be satisfactorily determined. ;

A small quantity of globulin was obtained by i:ul'ther dlaly.z-
ing the filtrate from preparation 9, page 377, Whlcl?, when dis-
solved in ten per cent. salt solution, became tux"bld at about
95°, and after continued heating at 99°, gavea conSIfiera:ble coag-
ulum. Hydrochloric 8r acetic acid added to its s'ohmon in ten per
cent. brine gave no precipitate and dilution with water gave a
precipitate only when carried to a great extent. Th&?se reactions
are characteristic of phaseolin, and taken in connection with the
analyses of the similarly obtained.preparatlons 10 a.nd 11, make
it probable that these seeds contain a small proportion of phase-
olin. i ; i

Preparation 12 has the composition of legumelin, which we
have obtained in the same manner from a number of other legu-

minous seeds.
Preparation 13 is proteose.
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Soy bean. (Kiyusuki diadzu.)-

Fine flour made from this variety of the soy bean was first
treated with petroleum benzine and obtained nearly free from fat.
By extracting 2000 grams of the flour, thus prepared, with brine
and proceeding in exactly the same manner as in making prepara-
tion 1 from the yellow soy bean, a large precipitate of globulin
was obtained, a part of which when washed and dried, gave prepa-
ration 14, weighing 25.0 grams. The remainder of the globulin
was drained on filters, suspended in water and 300 of ten per
cent. sodium chloride solution added, bringing the volume to
1000¢. Under this treatment very nearly all dissolved. An
equal volume of water was then added to the solution and the
separated globulin allowed to settle. The precipitate was col-
lected on a filter and redissolved in ten per cent. brine. The
golution was filtered perfectly clear and dialyzed for 48 hours.
The precipitate, so separated, was washed with water and with
alcohol and dried, giving preparation 15, weighing 83.5 grams.
The solution filtered from the first precipitation of 15, caused by
dilution, as just described, was cooled to 8° during 24 hours. The
substance thus separated, which formed a clear semi-fluid layer at
the bottom of the jar, was thoroughly washed with water and
with alcohol and dried. It weighed 12,85 grams and formed
preparation 16,

After drying at 110° to constant weight, these preparations were
analyzed as follows:

GLYCININ.
14 15 16 Average.
Carbogy i 2250 51.80 52.15 52.09 52.01
Hydrogen.....- 6.93 6.87 6.86 6.89
Nitrogen._..____ 17.45 17.48 17.47 17.47
Sulphur __...__ 0.75 0.72 0.70 0.72
Oxygen........ 23.07 2278  22.88 2291

100.00 100.00 100.00 100.00
V. AR 0.39 0.42 0.28

These results agree well with those obtained from the yellow
goy bean.
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GLYCININ.

Yellow Kiyusuki diadzu

Soy bean. Soy bean.
Carbon .. .. -cceo-Race 51.85 52.01
Hydrogen..__ .- ... 6.92 6.89
Nitrogen ... ceeiains 17.46 17.4%
Selphur-_ 2L 0 . TocelE 0.72 0.72
B ygon. ot e 23.06 22.91

100.00 100.00

CONCLUSION.

The soy bean contains as its chief proteid constituent glycinin,
a globulin similar in properties to legumin, but of somewhat dif-
ferent composition, containing nearly twice as much sulphur, four-
tenths per cent. more carbon and one-half per cent. less nitrogen.

We give as the composition of this proteid the results of our
analysis of preparation 9, which was obtained from a neutral and
perfectly clear extract, for we believe that this represents more
accurately the true composition of glycinin than the average of
all the preparations.

GLYCININ.
BT e e S P A S 52.12
Hydrogen .- cnemmemmcemsscsncocsmamacmas 6.93
Nt oga e e 17.563
Bulphut s L e e aee s 0.79
(854 11001 c1 Mty o o R S T AR 22.63

The soy bean contains a more soluble globulin which resem-
bles phaseolin in composition, and, so far as we could ascertain,
also in its reactions. The amount of this proteid is small and the
evidence that it is in reality phaseolin was not wholly satisfactory.

Besides these globulins about 1.5 per cent. of the albumin-like
proteid legumelin was obtained.. We have found legumelin in a
number of other leguminous seeds, the pea, vetch, horse bean,
lentil, adzuki bean and cow pea. The properties of legumelin are
given in our paper on *“Legumin and other Proteids of the Pea,
Lentil, Horse bean and Vetch,” page 370. The composition of
legumelin as found in the soy bean is as follows:
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A small quantity of proteose was also obtained from the soy
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LEGUMELIN,
T e | L |47 S L e 53.06
Evdrogen - oot 0 Tl e O R 6.94
O o e e e e s 16.14
Elphur o o oo 0 R e T L 11 1y
Oxygen U te oL U PR e T 22.69
100.00

bean, having the following composition :

Ov'ving to the small amount of proteose no evidence was
obtamed as to the purity or individuality of this preparation.

PROTEOSE.

el s oy RRNS PR T AR o s et 48.16

EEYBEOGEA s fidinl Trr o hs S s (IR b e 6.28

Nitroprries s Saam Ui e s e, se 1614

Sulphur

Oxygen } """""""""""""""" hiviad
100.00
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TESTS OF THE VITALITY OF VEGETABLE SEEDS.
By E. H. JENKINS.

Every year since its organization in 1877 this Station has exam-
ined various vegetable and grass seeds with reference to their

~ vitality and freedom from admixture with foreign seeds, in the

interest both of buyers and sellers of seed in the State. Account
of this work may be found in the Reports for 1877, p. 47; 1879,
p. 121; 1880, p. 97; 1882, p. 93; 1883, p. 96, and 1884, p. 119.
Of late the amount of work done has gradually increased, but
no detailed account of it has been given in our Reports.

In November, 1896, the subject of seed testing was discussed
by the Association of American Agricultural Colleges and Experi-
ment Stations, and a committee of experts in seed testing was
appointed to devise a standard form of seed-testing apparatus
and method of procedure for use in all American Stations. This
committee, consisting of G. H. Hicks, Div. of Botany, U. S.
Department of Agriculture; Prof. Gerald McCarthy, North
Carolina Station; Prof. I'. W. Card, Nebraska Station; Prof. W.
R. Lazenby, Ohio State University, and E. H. Jenkins, Connec-
ticut Station, reported a set of rules for seed sampling and test-
ing which was adopted by the Association of Agricultural Col-
leges and Stations, and has been published as circular No. 34 of
the Office of Experiment Stations.

A form of apparatus was also adopted for use by the Stations.
It is believed that by close adherence to the methods prescribed,
and by using the standard form of apparatus, uniform and accu-
rate results may be obtained by all who engage in this kind of
work.

Since November, 1896, six hundred and fifty-five samples of
seeds, chiefly of vegetables, have been examined as to their vital-
ity. This work was done for purchasers of seed and also for
seed growers and seed dealers within the State.

The methods adopted by the Association have been strictly
followed, and the germinating chambers described in the com-
mittee’s report have been used.

The work has been wholly done by Mr. Lange.

A following table presents the average, maximum and mini-
mum vitality of all the samples tested at this Station by the
newly adopted methods. The age of the seed is that reported by
the seedsmen or growers who sent the samples.

26 ;
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GERMINATION Trsts oF VEGETABLE SEEDS.
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Average
Percentage
by number | Maximum.| Minimum
of seed 5

Sprouting.
93.56 98.0 90.0
83.8 97.0 59.0
175.0 211.0 119.0
188.0 230.0 157.0
171.0 192.0 159.0
36.0 e Sl
99.0 = ROe -
9.7 94.0 44.0
84.2 96.5 47.6
1.5 88.0 43.0
84.2 91.5 77.0
59.4 77.0 35.0
62.8 91.3 32.3
38.3 45.5 31.0
84.5 Ry & G
38.17 46.8 27.5
68.0 835 38.3
49.0 2, e
60.5 398 22,0
56.4 63.5 27.3
98.5 99.0 | 98.0
145 98.0 37.5
61.5 913 35.5
86.3 99.0 57.0
86.0 95.5 67.5
79.0 =t ol LN
703 {odebls R
40.0 ol e
85.6 92.0 78.3
90.1 93.5 86.8
84.5 86.0 83.5
74.0 L Se e
356.5 g s
95.9 100.0 64.6
89.7 100.0 53.3
84.7 98.8 23.8
10.3 DLE A
190 203 177
153 176 138
131 181 101
5.4 100.0 28.0
\ 723 96.5 48.0
4.7 917.5 36.8
54.2 91.5 0.8
18.4 33.0 8.8
93.8 97.56 88.5
85.4 98.0 58.6
85.1 91.5 88.8
39.8 72.0 7.8
58.5 63.6 50.5
22.1 42.8 2.5
30.2 a0 R
6.6 89.5 61.0

29.3
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Age of Seed Péxz:%!;rt%‘!ga
i, Sgn?lia(l)ets. by number Maximum.| Minimum.
Sprouting.
Pumpkin oo oee o 0-1 5 70.7 95.0 40.0
N e N RO 0-1 12 85.1 99.8 72.0
1-2 9 59.4 85.0 31.0
2-3 i) 38.0 56.5 22.5
Salsify - oo om - 0-1 1 80,6 ot 2 Sre
Spinach - -cooocooooo-- 0-1 9 85.6 89.1 72.0
1-2 1 72.0 o) =
Squash . ccoocoommmmaeo- 0-1 12 84.9 100.0 68.8
1-2
A AR 0-1 2 65.5 87.0 44.0
T L R 0-1 b 92.6 97.0 86.8
1-2 3 92.2 93.5 90.5
2-3 1% 65.5 e ey
S e 3 0.2 96.2 43.5
Turnip .« -- ------==-=---- | 2 92.0 100.0 84.0
Watermelon ____ ... ---- | 0-1 g 82.7 100.0 56 3
| 1-2
| -3 1 43.5 81.0 0.0

The ¢ percentage ” of beet seed sprouting, as given in the table,
is nearer 200 than 100, To test the vitality of beet seed one
hundred “seeds” are put in the germinating apparatus and all
the sprouts are counted. ~As each beet “seed” is a fruit which
may contain from two to six separate seeds, it is evident that the
possible number of sprouts may be 600. To count the actual
number of seeds in the one hundred fruits examined, which would
make a true percentage statement of sprouting power possible,
would be extremely laborious; but the form of statement here
followed is sufficiently intelligible and is justified by usage.

It will be noticed that on the average, the samples of beet, cab-
bage and carrot seed which were over a year old had a higher
sprouting capacity than new seed. This is no doubt due to the
generally better quality of the 1896 seed. The results of several
years’ tests would probably show that taking one year with
another a larger percentage of new seed will sprout than of seed
a year older.

. ON10N SEED.
Since November 1st, 1896, the Station has examined 131 sam-
ples of onion seed, of the crops of 1896 and 1897, raised in Con-

necticut, Rhode Island and California. .
These samples, accompanied by statements regarding variety,
age of seed, place where grown, etc., were sent by seed growers

and wholesale dealers.
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The results of these tests are given in detail in the following
table and are here briefly summarized. i

1. Vitality of Onion Seed as Affected by Age of Seed.

In the samples examined, the percentage by number of seed
which sprouted was as follows :

~—Conn. grown.—— ~——Cal, grown.——

No. of Per cent. No. of Per cent.

Samples. Sprouted. Samples. Sprouted.
Seed stated to be less than 1 year old_... 87 4.7 17 93.8
it “  between 1 and 2 yrs.old 28 54.2 6 85.4
i b “ 2 1 3 Wb 3 18’4 2 85‘1

While as a rule the vitality of seed decreases with age, it is
also true that in some cases seed which is two years old will
sprout better than seed of the new crop.

In several cases given in the table, Connecticut seed between
one and two years old sprouted to the extent of more than 90 per
cent. while the average for new crop seed is less than 80 pet cent.

Comparison of the Crops of Onion Seed in 1896 and 1897 in
Connecticut.

Forty-four samples of the crop of 1896, tested within a few
months after it was harvested, had an average of 72.4 per cent. of
seed which sprouted. Thirty-nine samples of seed from crops of
1897 had an average of 77.9 per cent. of seed which sprouted.

The average sprouting capacity of Connecticut grown onion
seed, as determined for a number of years at this Station, has
been as follows:

Average

No. of Percentage

¥ Samples tested. Sprouted,
4 v B 2 RS A ML S eV B 14 81.0
RO O L v i S 25 82.9
10 SR e S I e %3 85.5
Vit ) e R 44 2.4
L e SRRt 39 1.9

California grown Onion Seed.

California-grown onion seed had, as a rule, a considerably higher
percentage of seed capable of sprouting than the Connecticut-
grown.

ONION SEED. 387

The average of 16 tests of crops raised in 1897 was 93.7 per

cent.
The California seed is considerably lighter than Connecticut

grown. Tests made at this Station, and published in the Report
for 1883, p. 99, show that the average weight of 1000 seeds of
Wethersfield large red onion, Connecticut grown, in 16 trials, was
3.95 grams; Michigan grown, 8 trials, 4.16 grams; California
grown, 3 trials, 2.95 grams. ‘White Portugal onion, Connecticut
grown, 4 trials, 3.901 grams; California grown, 3 trials, 2.‘818
grams. Danvers yellow onion, Connecticut grown, 11 trlal.s,
3.786 grams; New York grown, 5 trials, 4.236 grams; California
grown, 3 trials, 3.234 grams, etc.

Number of Seed in a Pound of Onion Seed.

In 79 trials, published in the Report for 1883, p. 99, there were
found :

Average number of Onion Seed per pound ___. .. 12,000
Maximum ¢ ¢ S s L 17,400
Minimum & * LR el 10,000

The Sprouting Capacity of Different Varieties.

The average sprouting capacity of four varieties, of which a
considerable number of samples has been tested, is as follows :

No. of Samples Average Percentage
Variety. Tested. of Sprouting Seed.
Yellow Globe..occmen-a- 55 196
Réd Globel. i dT gl o o 32 79.3
‘White Globe. .o ___-.-. 27 i

White Portugal _._..__.. 20 67.3

The percentage of three of the varieties is essentially the same,
but the White Portugal has shown a decidedly smaller sprouting
capacity in these tests by fully twelve per cent.
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GerMINATION TESTS oF ON1ON SEED, RAISED 1IN CONNECTICUT, GERMINATION TEsTS OF ONION SEED, RAISED IN CONNECTICUT.—

Continued.
Age of Percgntnges of Seed, No. of Days s
Seed, y Number. within w
Variety. *Nor™ | Ingears: | sprouied g"&'m-—?’i%’?g Agoot |  PerconggesoiSeed, | Mo of Daye
’ tested. | 3, Moo | FHIY Decaved. “Bermingted, Varlety. SN | eas, | S outea S couting seea
tested. | |, 31':1 2 Rel‘;}ﬁ}fed Decayed.| "Gorminated,
Yellow Globe, Crop of 1895._ | 971 | 1-3 | 8156 | 13 | 5.2 6 e —
988 | 1-2 | 63.0 | 165 | 215 3 £1896 .| 982 | 0-1 | 82.0 | 12.0 6.0 3
991 | 1-2 66.0 | 12.6 32.5 5 Red Globe, Crop o o Ay i e iy
1054 | 1-2° 0.8 | 64.9 | 343 1046 | 0-1 82.0 & 10.8 7.2 3
1071 |- 1-2 | 89.5 .5 3.0 4 1047 | 0-1 | 815 9.3 9.2 3
1208 | 1-2 9.0 | 59.0 | 32.0 5 1051 | 0-1 | 685 | 308 0.7
1209 1-2 14.5 57.2 28.3 6 1062 0-1 63.3 34.8 1.9 ¥
1210 1-2 28.5 55.5 16.0 5 1119 0-1 90.7 3.8 5.6 3
1213 | 1-2 | 67.0 | 255 1.5 4 1120 | 0-1 | 925 2.5 5.0 2
1565 | 2-3 8.8 5 1126 | 0-1 | 90.3 43 5.4 3
1566 | 2-3 33.0 5 1309 | 1-2 "4.3 | 15.8 9.9 3
1567 | 2-3 | 135 5
3 = 66.5 45 | 29.0 2
Yellow Globe, Crop of 1896__ | 970 | 0-1 | 925 | 25 | 5.0 3 B rop of 1897 .. | 1A L e iy 4
972 | 0-1 | 55.0 | 10.0 | 35.0 6 1305 | 0-1 | 842 2.8 | 13.0 4
973 | 0-1 | 93.8 5.0 1.2 3 1306 | 0-1 | 83.3 45 192 4
974 0-1 85.0 7.6 7.6 3 1307 0-1 84.3 3.0 12.7 4
976 | 0-1 | 93.0 4.8 5 1528 | 0-1 | %98 1.3 | 189 3
977 | 0-1 | 66.0 | 198 | 142 3 1601 | o0-1 | 823 40 | 137 3
978 | 0-1 | 9L0 6.5 2.5 3 :
979 | 0-1 | 610 | 110 | 280 | 3 Wethersfield Red, Cropof 1895 | 990 | 1-2 50 | 138 | 212 5
1044 | 0-1 | 175.0 | 21.3 3.1 6 . 1215 | 1-2 | 43.3 | 368 | 19.9 4
1050 | 0-1 | 68.5 | 30.8 0.7 6 1216 | 1-3 7| foma | 39 | 331 5
1068 | 0-1 | 835 | 10.8 5.7 3
1072 | 0-1 | 845 6.0 9.5 6 Wethersfield Red, Cropof 1896 | 9756 | 0-1 | 82.0 9.3 8.1 3
1121 | 0-1 | 848 | 10.0 5.2 3 1214 | 0-1 | 368 | 4756 | 151 3
VS B R I 5.7 3 121 | 0-1 | 585 | 283 | 13.2 3
1123 | 0-1 | %708 | 105 | 187 3 1218 0.1 | saviliiss | 205 3
1124 | 0-1 | 88.2 3.8 8.0 3 1238 | 1-2 | 505 | 21.5 |_ 280 3
1211 | 0-1 | %2.0 | 15.0 | 13.0 3 1532 | 1-2 | 1735 9.8 | 16.1 3
1219 [ 021 70.3 | 25.5 4.2 3 =
1562 | 1-2 | 69.3 5.5 | 252 4 Wethersfield Red, Cropof 1897 | 1227 | 0-1 55.0 8.3 | 36. 3
Yellow Globe, Crop of 1897.. | 1230 | 0-1 96.8 1.2 2.0 3 Early Red Flat, Crop of 1896 | 987 | 0-1 615 | 195 | 19.0 2
1300 | 0-1 | 728 | 185 8.1 4 1312 | 1-2 | 59.0 | 26.1 | 159 4
13011 0-1 | 67.3 | 20.0.] 1201 4
1302 | 0-1 | 765 | 14.0 9.5 4 Early Red Flat, Crop of 1897 | 1530 | 0-1 | 90.3 1.5 8.2 4
1303 | 0-1 | %9.0 | 11.0 | 10.0 4
. 1315 | 0-1 | 63.8 48 | 314 3 White Globe, Crop of 1895___ | 984 | 1-2 1750 | 17.3 e 5
1316 | 0-1 | 71.0 2.5 |-20.5 2 985 | 1-2 | 585 | 225 | 19.0 5
1328 | 0-1 | 97.5 0.3 2.2 3 1204 | 1-2 | 472 | 328 | 200 4
1329 [ 0-1 | 618 3.0 | 352 3 1206 | 1-2 | 295 | 205 | 4l.0 5
1429 | 0-1 | 78.0 15 | 205 3
1496 | 0-1 71.0 | 175 | 115 3 White Globe, Crop of 1896_._ | 986 | 0-1 83.8 7.3 8.9 2
1497 0-1 60.0 22.5 1.5 3 1046 0-1 66.5 10.8 22.1 4
1602 | 0-1 | 72,0 | 158 | 12.2 3 1048 | 0-1 | 63.0 | 148 | 222 3
1603 | 0-1 | 11.3 | 145 8.2 3 1049 | 0-1 | %70.0 | 1156 | 185 4
1604 | 0-1 | 72556 | 160 | 115 3 1126 | 0-1 | 96.0 2.5 1.5 3
1605 | 0-1 | 775 | 155 1.0 3 1206 | 0-L | 613 | 170 | 217 3
1623 | 0-1 | 810 6.5 | 125 3 1207 | 0-1 | 4432 | 365 | 203 4
1624 | 0-1 | 83.5 1.0 9.5 3 1239 | 1-2 | 840 6.3 9.1 3
1625 | 0-1 | %85 4.0 | 175 3 1310 | 1-2 | 59.8 | 13.0 | 27.2 4
1311 1-2 19.6 14.0 6.5 3
1563 | 1-2 | 808 43 | 149 3
1564 | 1-2 | 915 4.5 4.0 3
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GerMiNATION TESTS oF ON1ON SEED, RAISED IN CONNECTICUT.—

Continued.
A Percentages of Seed,
tatton | eeds | .- byMumber. " | NoofDers
Variety. Nl lnw yets, Spriol'lted[R el gﬂ;—)l{latlig ors the
Lo tested. | 4 dr:\ys. %a‘:“f.e Decayed. ermingte%?d
‘White Globe, Crop of 1897___| 1228 | 0-1 836 25 15.0 3
1240 | 0-1. | 855 | 3.0 | 120 3
1296 | 0-¥ | 85.0 | 6.0 9.0 4
1297 | 0-1 79.0 | 9.5 11.5 4
1298 | 0-1 72.3 | 123 15.4 4
1299 | 0-1 3.5 | 10.0 16.5 4
1498 | 0-1 | 723 ‘ 148 | 129 3
1499 | 0-1 71.8 | 13.8 14.4 3
1606 | 0-1 | 725 | 92 | 183 3
1607 | 0-1 79.3 | 9.2 11.4 3
White Portugal, Crop of 1895 | 1219 | 1-2 34.8 ‘ 30.0 35.2 5
‘White Portugal, Crop of 1896 | 981 0-1 685 | 9.5 22.0 3
1220 | 0-1 66.5 ‘ 15.7 17.8 3
1291 [ 057 428 | 3.0 54.2 4
1992 | 0-1 430 | 8.0 49.0 4
1223 | 0=1 468 | 15.7 31.5 3
| 1224 | 0-1 62.0 | 188 19.2 3
1925 | -0=1 68.8 | 20.1 11.1 4
1226 | 0-1 678 | 99 20.1 3
% 13081 58.5 | 8.3 33.2 3
White Portugal, Crop of 1897 | 1589 @ 0-1 81.5 ‘ 2.0 16.5 3
Yellow Cracker, Crop of 1896 | 1073 | 0-1 TN l 14.5 13.8 4

. ONION SEED.
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GerMiNATION TEsTs oF OntoN SEED RaArsep 1N CALIFORNIA.

Kind of Seed.

 Prize taker, Crop of 1895
3 Crop of 1896 .__

; Crop of 1897_...
 Wethersfield Red, Crop of 1896
3 Crop of 1897

:, Whi;;e Portugal, Crop of 1895
- Crop of_ 1896
White Silverskin, Crop of 1897
 Yellow Glob‘e, Crop of 1895__

Crop of 1897__

Yellow Cracker, Crop of 1897

Yellow Strasburg, Crop of 1897

P f Seed, a
iy | IR RN
seed in which one-half

sigtion| etk [sproutea of he Sprout
tanted. | 14 dnye. | aacaDECHY ed-| Germinated.
989 | 1-2 58.5 | 39.0 2.5 L
1313 1-2 85.5 4.3 10.2 4
1314 1-2 93.0 2.0 5.0 3
1428 0-1 97.0 0.3 2.1 4
1529 1-2 98.0 0.5 1.5 2
15692 0-1 96.5 0.3 4.2 3
1322 0-1 96.0 0.3 ke 8
1323 0-1 95.0 1.0 4.0 3
1324 0-1 96.0 1.0 3.0 3
1325 0-1 91.5 1.0 16 3
1326 0-1 93.8 1.5 4.1 3
980 1-2 81.5 8.1 10.4 3
1531 1-2 95.8 1.3 2.9 3
1590 0-1 94.0 0.5 5.5 3
1525 2-3 88.8 2.8 8.4 4
1533 2-3 91.56 3.8 457 4
1318 0-1 90.5 0.5 9.0 3
1319 0-1 88.5 0.5 11.0 3
1320 0-1 92.1 0.5 6.8 3
1321 0-1 89.0 1.0 10.0 3
1327 0-1 93.5 2.8 3.3 3
1524 0-1 90.8 0.8 8.4 3
1591 0-1 92.5 1.8 avy 4
1317 0-1 91.5 0.0 3.0 2
1593 0-1 94.8 0.5 4.7
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