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REPORT OF THE BOARD OF CONTROL

OF

THE CONNECTICUT AGRICULTURAL EXPERIMENT
STATION.

To His Excellency, Simeon E. Baldwin, Governor of Commecticut:

The Board of Control of The Connecticut Agricultural Experi-
ment Station herewith respectfully submits its report for the
year ending November 1, 1911.

The following minute regarding William Henry Brewer, for
many years a member of this Board, was adopted by the Board
at its meeting on December 22, 1910:

Professor William H. Brewer, Ph.D., LL.D., a member of this Board for
thirty-three years, died at his home in New Haven on November 2, 1910.
His manifold work as geographer, botanist, sanitarian and teachcr needs
no recital here.

As one of the pioneers in bringing agricultural science to the know]-
edge of farmers and teaching its value for practical ends, his name
will be held in grateful remembrance by the farmers of this State.

Born and brought up on a farm and having personal experience of
farm work, he began his studies in Yale College with the object of
fitting himself for the life of a farmer. Drawn by his tastes for natural
science and eagerness to follow up the studies he had begun, he finished
the regular course and graduated at the Sheffield Scientific School in
1852. After studying abroad at Paris, Heidelberg and Munich, serving
as a college professor at Washington College, Pennsylvania, and the
University of California, and working for four years on the survey of
California, he returned to the Scientific School of Yale as professor of
agriculture in 1864, and held that position until his retirement as professor
emeritus in 1903.

He was praéssor of agriculture not only within college halls but
everywhere in the State. His intimate acquaintance with practical farm-
ing, his scientific attainments, the wide range of his knowledge and of his
interests, together with his broad common sense, made him a welcome
and effective speaker at farmers’ gatherings everywhere.

He was earnest and influential in establishing this Agricultural Experi-
ment Station and he served it wisely and effectively until he died. His
last public act was to attend a meeting of this Board only a few days
before his death.
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Probably no one in the University during the last fifty years was
called on so often and so variously for public service outside of the
institution as Professor Brewer, and in all of it he was faithful, tactful
and efficient.

THE MEMBERS OF THIS BoARD wish here to record their sense of
personal loss, their appreciation of his rare qualities as a friend and
adviser, and of his long and effective labors for the advance of
agriculture.

It 1s OrpErED that this minute be entered on the records of this Station
and that a copy be sent to Professor Brewer’s family.

A detailed account of the work of each of the several depart-
ments of the Station will appear in the reports of individual
members of the staff, which are now in preparation.

We therefore only call attention to certain facts relating to
the Station welfare which will not be discussed in those
publications.

The General Assembly, at the January session of 1911, appro-
priated $6,500 to this Station to cover the loss caused by the fire
of January 10, 1910.

Chapter 192 of the Public Acts of 1911 provides for the
printing of an annual report of this Station, which had been the
practice for thirty years, in place of the biennial report required
by statute during the last four years.

Chapter 134 of the Public Acts of 1911 requires that the net
contents of all packages of food products shall be plainly marked
on the outside in terms of weight, measure, or numerical count,
and that the director of this Station, with the Dairy and Food
Commissioner, shall establish rules and regulations as to the
reasonable variations and allowances which shall be permitted.
No penalty is to be enforced prior to eighteen months from
the passage of this Act.

Chapter 274 forbids adulteration of turpentine or spirits of
turpentine and makes it the duty of the Dairy and Food Com-
missioner and the director of this Station ‘“‘acting jointly” to
enforce this law. To the Commissioner alone is given the right
of inspection. This statute, unlike any other relating to adultera-
tion, makes the Station jointly responsible for enforcing the
law. This is a departure from previous policy. Hitherto the
Station’s responsibility has been limited to testing suspected
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articles, reporting its findings to the Commissioner, and giving
expert evidence in court when required.

There have been no changes of importance in the Station staff
except that Mr. Walter O. Filley has been appointed assistant
state forester, an office created by the last General Assembly,
and Mr. A. B. Champlain, an assistant in the entomological
department, resigned October 1, 1911, to accept a position in
the State Laboratory of Economic Zoology of Pennsylvania.

During the fall, an exhibit illustrative of the several depart-
ments of the Station work was made at six agricultural fairs
and also at the Station grounds in New Haven, the last espe-
cially for the teachers of the State who were attending a
convention at the time in New Haven. Members of the Station
staff were in constant attendance at all these exhibits to explain
them and to answer questions. This involved the almost
complete suspension of our regular laboratory work for nearly
six weeks, which was a serious interruption. The large attend-
ance, however, and the interest shown in the Station work as illus-
trated by the exhibits convince us that this is one of the most
effective ways of diffusing information regarding our work
among the farmers of the State.

The Station has bought a farm of twenty acres at Mount
Carmel, not far from the city, including a small house for the
caretaker, has set out an orchard of apples and peaches for
experiment, has begun an experiment on the effect both on the
crop and on the soil of fertilizers and manures, and another on
the handling of an old and neglected orchard.

At the Centerville field, which will be given up in the spring
of 1912, we have over 800,000 white pine seedlings, three years
old, which are being sold at cost to citizens of this State for
forest planting.

On this field also corn and tobacco breeding work, as well
as other experiments, has been carried on during the present
year. Hereafter this work will be concentrated on our own
fields at Mount Carmel.

The Station receives one-half of the so-called Adams Fund
which, by Act of Congress and the rulings of the Secretary of
Agriculture, must be used wholly for scientific research, prefera-
bly in a small number of “projects” approved by the Office of
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Experiment Stations. The Station’s share of this fund is
devoted to two projects: a study of the laws of inheritance in
maize and tobacco, and a study of the composition, structure and
relative nutritive value of the vegetable proteins. This last pro-
ject, which has engaged Dr. Osborne’s time for many years,
now receives very substantial aid from the Carnegie Institution
of Washington.

Bulletin 167, Inheritance in Maize, gives an account of five
years’ study of the subject, and Bulletin 168 is a discussion of
the facts discovered which may be of immediate practical
account. The results of work on the other project are published
in physiological and chemical journals and in monographs of the
Carnegie Institution and are not further noticed in this report.

During the year there have been issued parts of a biennial
report aggregating 512 pages with 21 plates in editions of 10,000
copies, and three bulletins aggregating 174 pages with 30 plates.
Nine thousand five hundred copies of one of these were printed,
of another three thousand, but of the third, which was so tech-
nical as to be of value chiefly to investigators, only one thousand
were printed. The spray calendar has also been revised to
include the results of recent work and is mailed as requested.

Fifty-one addresses have been given by members of the staff
at farm institutes, field meetings, granges and other gatherings
of farmers, and the Station correspondence has involved the
writing of more than 9400 letters and manuscript reports.

The following summary shows in brief the departments of
the Station work and the special directions it has taken:

ENTOMOLOGICAL DEPARTMENT.

Inspection of all the nurseries in the State and of imported
nursery stock to prevent distribution of insect and fungous pests;
inspection of apiaries on request or complaint; gypsy moth con-
trol work at Stonington and Wallingford; search for the brown-
tail moth and destruction of its winter nests in northeastern
Connecticut; studies of life-histories of certain insects, prepara-
tion of exhibits; and publications in various journals on entomo-
logical subjects; also cooperation with the botanical department
in the study of summer sprays, which is described below.
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BoTANICAL DEPARTMENT.

The preparation of artificial cultures of many fungi, most
of them of economic importance, for purposes of investigation;
studies on the odspore production of the potato blight in arti-
ficial cultures and the relation of media to the stages and char-
acter of growth of fungi in artificial cultures; publication of
papers on botanical subjects; studies in the field of the chestnut
blight, calico of tobacco and peach yellows; tests of Millar’s
Cream muskmelon; and spraying experiments with melons,
cucumbers and potatoes.

In coOperation with the Entomological Department, very
extensive and careful tests have been made to determine the
comparative value of the various summer sprays on apples,
peaches, pears, plums, cherries and some other fruits. The tests
were made in thirteen orchards and involved the individual
examination of 93,000 apples and about 25,000 peaches.

SeED TESTING.

Tests of purity and vitality of field and garden seeds and
identification of weed seeds for farmers and dealers; and studies
of methods of seed testing.

ForeSTRY DEPARTMENT.

The care of the three Station nurseries, containing about
1,100,000 young trees for forest planting; care of the Station
forest plantations, including forest planting, cleaning out worth-
less species and liberation cutting; a test of basket willows; a
demonstration planting of red and white pine at Putnam Memo-
rial Camp Ground; inspection of State forests and destruction
of pine weevil; making fire lines and improvement thinning at
the Portland forest; the careful gathering of statistics of the 828
forest fires of the year which caused damage-amounting to more
than $235,000. New and desirable legislation has been secured
regarding forest fires and the work of the forest fire wardens
further systematized.  Examinations of woodland for private
owners have been made and advice given regarding planting,
thinning and cutting. In codperation with the U. S. Forest
Service a study is being made of the woodworking industries of
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the State, to get if possible a better utilization of home-grown
woods and give the woodland owner information as to markets
for his product.

CHEMICAL DEPARTMENT.

Analyses and published reports of all commercial fertilizers
sold in the State, of commercial feeds, and of human food pro-
ducts and drugs; examinations of foods and drugs for the Dairy
and Food Commissioner, and expert evidence in court as
required; study of methods of analysis; and analytical work
required in connection with field experiments.

PLANT BREEDING.
(Supported by Adams Fund)

Studies of inheritance of characters in corn and tobacco and
of the yields of first year corn hybrids.

ProTEIN RESEARCH.
(Supported by Adams Fund)

Studies of the composition, structure and relative nutritive
values of the vegetable proteins.

The above list of the important parts of the Station work
illustrates how it covers the whole State and affects the interests
of all its citizens, whether farmers or not.

Each session of the General Assembly adds to the State’s
requirements of the 3tation, the calls made by farmers and others
for the help which it is the object of a Station to give, and
the natural and inevitable expansion of its work have made the
Station’s income insufficient for its needs. The strictest economy
will be necessary for the next year, and without a larger income
than it now has the work which it is doing must thereafter be
lessened and its working force cut down. For the general
expenses of the Station no increase of appropriation has been
made by the State since 1895.

All of which is respecctfully submitted.

Georce A. HopsoN, Secretary.
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E. H. JeNxiNs, in account with THE CONNECTICUT AGRICULTURAL ExpExI-

MENT STATION for the fiscal year ending September 30, 1011,

Receirts.
Balance on hand, October 1, 1910 (State Agricultural

Luya Francis, “ .. ciiiiiiiiiiiiiiiiiniinnns 350.00

Appropriation) .........iiiiiiiiiiiiiiiiaeaaaa, $1,655.26
State Appropriation, Agriculture .................. $10,000.00
State Appropriation, Food ............c.ccivunn... 2,500.00
State Appropriation, Insect Pest ................... 3,000.00
State Appropriation, Gypsy Moth .................. 4,000.00
United States Appropriation, Hatch ................ 7,500.00
United States Appropriation, Adams ............... 7,500.00
Analysis Fees ......c.ooiitiiiiiiiiiinniennennnns 12,500.00
Sale of Farm Products ........cccevvvnneinnnennnes 80.79
Miscellaneous Receipts ............ccoiviiiiieniann, 339.81
From the Lockwood Estate ........................ 16,611.28

—  64,031.83
Total .oovitiiniiiii ittt et $65,687.09
D1sBURSEMENTS.
E. H. Jenkins, director, salary ...........ocoviunuen ~$2,800.00
E. H. Jenkins, treasurer, “  ........ ... ... 400.00
C W.H.Brewer,salary .......coicierincniinneninns 834
*G. A.Hopson, i 75.00
V. E. Cole, e e e, 850.00
L. M. Brautlecht, “ ... ... ... i, 750.00
J. P. Street, et e, 2,500.00
T.B.Obsorne, * ...iiiiiitiiireriiiaeirraannas 2,400.00
E. M. Bailey, et et e 1,550.00
C. B. Morrison, “  .o.viieiiiiiiiiiiiiiaiiieiaenn 1,158.34
R. B. Roe, N 1,093.75
C. E. Shepard, “ ..ottt 875.00
W. E. Britton, “ ... ittt 2,000.00
G. P. Clinton, “ .. ciiiiiiiiiiiiii it 2,200.00
E. M. Stoddard, * ..ottt 758.32
S. N. Spring, i it iatcetar e iiateeaa, 2,500.00
W. O. Filley, e ettt 1,030.73
H. K. Hayes, ittt iaaiaaes 1,125.00
E. L. Ferry, ettt tae i 1,033.32
H. Lange, i iteten et e 925.00
V. L Churchill, “ ... ..., 825.00
Wm. Veitch, e et e 675.00
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E L Avery, salary ....coiiviniiniiiinerennnnnnnns $ 390.00
H. W. Kiley (Labor) .....ccvvuiiiviiinianennnnnns 728.00
Wm. Pokrob  “ i, 728.00
C. D. Hubbell “ ittt 728.00
Geo. Graham ... iiiiiiiieeee 724.00
M. H. Jagger “ it 499.00
Jos. Keating e i ettt aeaa 180.00
L. Robinson i i ittt e 475.00
L. Nolan e et re e, 173.00
Labor coeiii e e e ittt 3,842.79
Publications ..........c.cciiiiiiiiiiiiiiiiieiiianen. 1,137.82
PoStage ot i i i et 357.71
StatiONerY .ivviiirrrereieeirieet trireeanaaas 700.31
Telephone and Telegraph .......... ...coveveen.... 161.69
Freight and Express cooocvvvviinrieninennnenrenenn. 296.30
Gas, Kerosene and Electricity ...................... 545.28
0o 1,583.00
/2 P 134.44
Chemicals and Laboratory Supplies ................. 897.82
Agricultural and Horticultural Supplies ............. 2,567.05
Miscellaneous Supplies ........cooviiiiieinnnrennenns 575.76
Fertilizers ....ooeviniininniin i inieiaans 480.51
Feeding Stuffs ...........cooiiiiiiis i 18898 .
Library and Periodicals ...............ccoevvinnnenn 843.58
Tools and Machinery ...v..covvvcvviecennenss e 334.31
Fumniture and Fixtures ..........ccooiviiiinininns 204.00
Scientific Apparatus .......c.covvvereinnne verenrann 218.02
Live Stock ....viiiiiiiiiiiiiiiiiceriiiiii e 11.00
Traveling by the Board ..........ccocviiiiieinenn, 118.11
Traveling by the Staff ...........cvvveiiiiiiiinen, 1,295.91
Traveling in connection with Adams Fund Investi-

X 10+ 1 S A 139.71
Fertilizer Sampling .......c.ocviviiiiiiiiieiinnnne, 231.60
Food Sampling .....oovvviirniiiiiiiiii e 249.25
Insurance ........coiiiiiiiit ciiiiiiiie e 65.80
Insect Pest Appropriation to State Entomologist .... 3,000.00
ContINGENt ..coueurreirnnrnenrecsnenencaacncnansnss §72.51
Lockwood Expenses .......ccooviiiiivinnnnonenann 400.00
Gypsy Moth Appropriation to State Entomologist ... 4,000.00
New Buildings ......... coviiiiiirinierrvanrianess 396.90
Betterments ........cooviiiiiiiiiiiaiiioiniisnennans 1,035.39
ReEPAITS weuerernncnnerionerenaeineairaeinannes 337.14
Rental of Land .......ooiiviriiiiiiniiiiennrinnenns 105.00
Purchase of Land ........coiiiiiiiiiiiieenn oun 6,000.00

. $65,634.49
Analysis Fees on hand Sept. 30, 19011 ............... 52.60
Total ooviiiriri it $65,687.09
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New Haven, Conn,, Nov. 14th, 1911,
Tais 15 To CErTiey that we have examined the accounts of E. H.
Jenkins, Treasurer of The Connecticut Agricultural Experiment Station,
for the year ending Sept. 3oth, 1911, have compared the same with the
vouchers therefor and found them correct.
WmLiaM P. Bamey,
Epwarp S. RoserTs, .
Auditors of Public Accounts.

E. H. JENKINS, in account with THE ’CoNNH?TICUT AGRICULTURAL ExpERI-
MENT STATION for the fiscal year ending Sept. 30, 1911,

Receipts and Disbursements in connection with the rebuilding of the
laboratory building destroyed by fire January 10, 1910.

Recerprs.

Balance on hand Oct. 1, I910.......cvenerinniiinnnnnnn. 9141.48

SalVagE . .iitiiiii i e et 589
— $147.37

) DISBURSEMENTS.

Fixtures ... ettt ettt $ 305

Apparatus, Laboratory Supplies and Miscellaneous ...... 22.97

Part of interest on loan of $6,000 ...........coivinunnns 121.35
» : $147.37

Tais CermiriEs that we have examined the account which relates to
loss by fire and rebuilding new building, have compared the same with
the vouchers therefor and find them correct, the said account being closed
and balanced by the expenditure of all moneys in the account, same being
evidenced by vouchers on file and bank book.

¢ Wririax P. Baney,
Epwarp S. RoBErTs,
Auditors of Public Accounts.
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ERRATA.

Page 124, Stollwerck’s Milk Cocoa is stated to contain
glucose. This statement is an error. There is no evidence of
the presence of glucose or other adulterant in this brand.

Page 200, nineteenth line from top, for henzoic read benzoic.

Page 227, “The Biles’ product” mentioned under Dried Dis-
tillers’ Grains refers only to rye grains, the analysis of which is
given on page 250, and not at all to the other and higher grade
brands of distillers’ grains sold by the Biles Company.

Page 229. The manufacturers state that Husted’s Steam
Cooked Feed contains only whole and cracked corn and whole
oats but no wheat.



PART L

Report on Commercial Fertilizers, 1911,

By E. H. Jenrins, Director, and JoEN PHILLIPS STREET,
Chemist in charge of the Analytical Laboratory.

The General Statutes require every dealer in commercial fer-
tilizers within this state

1. To report annually to this station, with his name and
address, the names of the brands which he sells.

2. To see that every package of fertilizer which he sells bears
a legible and correct statement, giving the number of pounds in
the package, name of the fertilizer, name and address of the
manufacturer, place of manufacture and a statement of composi-
tion, expressed in a way approved by this station. '

3. In case a fertilizer not hitherto sold in Connecticut is
offered for sale, to file at this station, #n advance of its sale, two
certified copies of the statement above described and a sealed
glass jar containing not less than a pound of the fertilizer, with
an affidavit that it is a fair sample.

4. To pay to the director of the station, on or before May
1, annually, an analysis fee on every brand sold by him, which will
usually be ten, twenty or thirty dollars according as one, two,
or all three of the ingredients—nitrogen, phosphoric acid and pot-
ash—are contained or claimed to exist in the fertilizer.

The agent or seller is free from requirements 2, 3 and 4 only
when the manufacturer or importer fulfils them instead.

The station provides blank forms for the reports of dealers
and manufacturers and will send copies of the law on applica-
tion.

The statutes also require this station to analyze samples of
every brand of commercial fertilizer sold in the state and to
prepare and publish a report on them.

OBSERVANCE OF THE FERTILIZER LAW.
During 1911, forty individuals or firms have entered for sale in
this state three hundred and thirty-seven brands of fertilizers,
classified as follows:
I
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Special manures for particular crops................ 146
Other nitrogenous: superphosphates.................. 96
Bone manures and “bone and potash”................ 29
Fish, tankage, castor pomace and chemicals.......... 66

Total ..., 337

SAMPLING AND COLLECTION OF FERTILIZERS.

During April, May and June, Mr. V. L. Churchill, the sampling
agent of this station, visited one hundred and five towns and
villages in Connecticut to draw samples of commercial. fertilizers .
for analysis. These places were distributed as follows:

Litchfield County ..........ccoviviiiiiiiiiiinnn.n, 4
Hartford County ...........oiiiviiiiiiinn... 34
Tolland County ................. et 10
Windham County ..........coviivniiniiiinannnn.. 7
NewLondon County .......ccovvvivnivininnnnnnnn 13
Middlesex County ............cviiiiieiinannnnnn. 8
New Haven County ..........c.covviiiieniinnnn... 18
Fairfield County .............cooiiiiiii .. 11

105

In these places seven hundred and twenty samples were taken.

The agent could not find the following brands which had been
entered for sale in the state: American Agricultural Chemical
Co.’s H. G. Sulphate, Kainit, Dried Blood, No. West. Pot. &
Truck Guano, W. &. C. Royal Bone Phosphate, Bowker’s H. G.
Nit. Mixture, Special Crop Grower, New England Tankage,
Swift's Lowell Fertz. Co.’s Nitrate Soda, Wilcox Fertz. Co.’s
Steamed Bone. Therefore no analyses of them will be found in
this report.

CLASSIFICATION OF THE FERTILIZERS ANALYZED.*

Number of
. . - 3 3 » swplu
1. Containing nitrogen as the chief active ingredient.
Nitrate of 80da ....covovviiiiiiiiiiiiniienieirene.ns 13
Dried blood ..oovviiiiiiiiii i 2
Cotton seed meal ..........coviriiiiiiiirininnneennans 273
CastOr POMACE .vvunvevncnraenenronnnrnenrannecnerenns 4

* The analyses of fertilizers included in this chapter have been made
under the direction of Mr. Street, chemist in charge, by Messrs. Bailey,
Morrison, Roe and Shepard, station chemists, and Mr. Lange. The
results have been discussed by the director.
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2. Containing phosphoric acid as the chief active ingredient.

Basic slag phosphate "............ccoiiviiiieinennnnnnn. 7
Precipitated bone phosphate ................. preeeens .. 2
Dissolved rock phosphate or acid phosphate............. 15
3. Containing potash as the chief active ingredient.
High grade sulphate of potash.......................... 5
Double sulphate of potash and magnesia ................ 3
Kainit co.niiiiiri ittt ettt 4
Muriate of potash ........ ..., 17
Carbonate of potash ..........oivivivriiiniennnnnnnnn. 1
Vegetable potash .......c.ccviiiiiiiiiirviiinanennenns 1
4. Containing nitrogen and phosphoric acid. ’
‘Bone Manures ............c.eeviiiierincorianraeaanaas 28
Tankage ................. ettt 26
Dry ground fish ........ccoiiiiiiiiiiiiiiiiiiiiienen, 10
5. Mized fertiligers.
Acid phosphate and potash ...................c0viuunns 3
Factory-mixed complete fertilizers ..................... 275
Home mixtures ...........civviiiiiiiiiriinearnnncinnss 13
6. Miscellaneous fertiligers, manures and amendments ........ 78
Total ... e 780

EXPLANATIONS CONCERNING THE ANALYSES.

The analyses given on the following pages show the quantities
of nitrogen, phosphoric acid and potash present in the samples,
and, where possible, their solubilities. These solubilities give
some indication as to the probable availability to crops.

The average cost of most of the samples is calculated from the
prices quoted by the sellers of the goods. In some cases quite
different prices are charged by dealers for the same goods.
These guotations, therefore, should be regarded only as a general
guide, not as a basis for individual purchases.

‘When materials contain either nitrogen, phosphoric acid or pot-
ash as the single fertilizer ingredient, the cost per pound of that
ingredient is easily calculated from the ton price and the analy-
sis, Thus, if a sample of muriate of potash contains 50.2 per
cent. of potash, which is 1004 pounds per ton, and costs $42.50
per ton, actual potash costs 4250 < 1004, or 4.2 cents per pound.

Fertilizers which are mixtures of various raw materials and
contain two or more of the fertilizer ingredients above named
are reported with an attached valuation.
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VALUATION OF FERTILIZERS. .

There is so much misunderstanding as to the real meaning of
the term valuation as it is used in our fertilizer reports that
particular attention is called to the following explanations:

The valuation of a fertilizer is the result of calculating the
retail cash cost at freight centers of an amount of nitrogen,
phosphoric acid and potash in high grade materials equal to the
amount contained in one ton of the fertilizer. It is a valua-
tion of only one factor which makes up the cost of a fertilizer,
namely, the market cost of the three kinds of plant food in it.
Valuation no more shows the fair retail price of a fertilizer than
quotations of steel billets can show the fair price for small
amounts of structural steel of a specified shape. If, however,
the prices of steel remain fairly uniform, a comparison of these
with the rates charged by different companies % open competi-
tion for the finished product is a help, though not a perfect
guide, to the buyer in studying the bids of different manufactur-
ers; or to borrow an illustration from the excellent discussion
of this matter in the Report of the Vermont station, it is some-
thing like a determination of the cost of leather which goes into
the making of a pair of shoes. Many other charges, most of
them relatively small, go to make up the final cost of the finished
goods.

To illustrate: Of two fertilizers, A and B, let us assume that
A contains 3.5 per cent. of organic nitrogen, 4.5 per cent. of
water-soluble, 3 per cent. of citrate-soluble and one per cent.
of insoluble phosphoric acid and 6 per cent. of potash, and sells
at retail for $35.00. B contains 2.0 per cent. organic nitrogen,
3.5 per cent. of water-soluble, 3 per cent. citrate-soluble and 4
per cent. insoluble phosphoric acid and 8 per cent. of potash,
and retails for $32.00.

We assume that both are in good condition, sold by well-
known and reputable manufacturers, and the prices are the best
obtainable for these two brands. The question is, which is the
better purchase: 70 pounds of nitrogen, 150 pounds of soluble
phosphoric acid, 20 pounds of insoluble phosphoric acid and 120
pounds of potash at $35.00; or 40 pounds of nitrogen, 130
pounds of soluble phosphoric acid, 8 pounds of insoluble phos-
phoric acid and 160 pounds of potash for $32.00. Obviously the
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first thing to do is to get the approximate value of all these sepa-
rate ingredients in one figure so as to have some common basis of
comparison. In a ton of A are 70 pounds of organic nitrogen,
which can be bought for about 20 cents a pound; 150 pounds of
soluble phosphoric acid, which can be bought for 414 cents per
pound in form of acid phosphate; 20 pounds of insoluble phos-
phoric acid, for which we may allow 2 cents per pound; 120
pounds of potash, which can be bought in form of muriate for

4%Y4 cents per pound.

Calculating as follows,
70 X 20 = 1400
150 X 4% = 675
. 20X2 = .40
120 X 4% = 5.I0

2635

it appears that the plant food in fertilizer A can be bought, at
freight centers, in raw materials, for about $26.25, and a similar
calculation shows that the corresponding figure for fertilizer B
is $22.25. These two figures are the *“valuations” of the two
fertilizers. They give a single figure to represent the trade value *
of the actual plant food in each of these two fertilizers, A and B,
and nothing else.

Valuations do not, of course, show the agricultural value of
the plant food in fertilizers. Nor do they show the cost to
the manufacturer of the stock which he used in the mixture.
His profit comes in part from skill and judgment in buying the
plant food on the most favorable terms. The valuation shows
simply what it would cost the farmer to buy the same amount of
plant food as the mixed fertilizer contains, at freight centers,
unmixed, in raw materials of good quality.

But the cost of the plant food contained in a mixed fertilizer
is but one item, though the largest single item, in its cost. Other
items are grinding and mixing, bags, freight, agents’ commissions,
as well as other items, overhead factory charges, losses and
profits.

It cannot be stated too emphatically that the valuation does not
and cannot show the fair retail price of fertilizers, but only one
item—the largest item to be sure—of the cost. In fact one must
add ten dollars or more to the valuation to approximate what
would be, in most cases, a fair selling price.
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Fertilizer A costs $35.00, and the plant food in it has a
valuation of $26.25. Fertilizer B costs $32, and its plant food
a valuation of $22.25. The charges for converting the raw mate-
rials into a uniform mixture and delivering it are $8.75 in A and
$9.75 in B; or, in A about 33.3 per cent. of the valuation of the
plant foed in it, and in B, 43.9 per cent.—figures which we call
percentage difference between cost and valuation. Assuming the
substantial accuracy of the costs of plant food and that the
nitrogen, phosphoric acid and potash are equally valuable in
both brands, it is clear that A is a better purchase than B. For
while the difference between cost and valuation (i. e., the cost of
manufacture and selling) is only one dollar more in B than in A,
in the latter it is about 44 per cent. of the value of the raw
material, and in the former only about 33 per cent.

To recapitulate:

1. Valuation represents one item, and the largest item, in the cost
of mixed commercial fertilizers. It is a valuation of only one factor
which makes up the market price, namely, the average market cost of
the untreated raw materials of high quality which enter into its
composition.

2. It affords a basis for estimating, approximately, the fair selling
price.

3. It affords a basis of comparing fertilisers which differ consid-
erably in composition and price.

4. It does not represent the fair selling price.

5. It does not show the agricultural value of the ingredients in it.

The trade-values used in the calculations made in this report
are only approximately correct, for market prices constantly
fluctuate, but they are accurate enough to be used to compare
fertilizers which are on sale at the same time.

TRADE-VALUES OF FERTILIZER ELEMENTS FOR IQII.

The average trade-values or retail costs in market, per pound,
of the ordinarily occurring forms of nitrogen, phosphoric acid
and potash in raw materials and chemicals, as found in New
England, New York and New Jersey markets during 1911 and
adopted at a conference of representatives of the New England
and New Jersey Stations in March, 1911, are as follows:
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Cents
popuer:d.
Nitrogen in nitrates .........oiiiueierirnnrinrnnnnrencvocanennas 16
ammonia 8alts ......c.eiiiiaiiiiiniiisitrstteeinioann 16
Organic nitrogen in dry and fine ground fish and blood............. 23
in cotton seed meal and castor pomace............ 21
in fine* bone and tankage and in mixed fertilizers. 20
in coarse®* bone and tankage..............canenn 15
Phosphoric acid, soluble in water...........c.oiiviiiieneieiaannn, 4%
citrate-solublet .................... eterenaaeeen 4
of fine bone and tankage.........ccooveivineinnns 4
of cotton seed meal and castor pomace........... 4
of coarse bone and tankage, and ashes........... 3%
insoluble in water and in ammonium citrate in
mixed fertilizers ........cocieviieinnncienions 2
Potash as high-grade sulphate and in mixtures free from muriate
(or chlorides) ....cceevinvrieinieinnninnnns 5
AS MUMALE .vnvvrevrrennrenasesesanncosaanrensans ereenen 4%
in cotton seed meal and castor pomace............ccoennnns 5

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

. METHOD OF VALUATION OF BONE AND TANKAGE.

To obtain the valuation of ground bone or tankage the sample
is sifted into two grades, that finer than 3% inch, “fine,” and that
coarser than & inch, “coarse.” o

The nitrogen value of each grade is separately computed by
multiplying the pounds of nitrogen per ton by the per cent. of
each grade, multiplying the product by the trade-value per pound
of nitrogen in that grade, and taking this final product as the
result in cents. Summing up the separate values of each grade

* In this report “fine,” as applied to bone and tankage, signifies smaller
than o inch; ‘‘coarse,’”’ larger than ¢; inch.

4 Dissolved from 2 grams of the fertilizer, previously extracted with pure
water, by 100 cc. neutral solution of ammonium citrate, sp. gr. 1.09, in thirty
minutes at 65° C,, with agitation once in five minutes. Commonly called
“reverted” or “backgone” phosphoric acid.



8 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

thus obtained, together with the values of each grade of phos-
phoric acid, similarly computed, the total is the valuation of the
sample. '

MEeTHOD OF VALUATION OF M1XxED FERTILIZERS.

The organic nitrogen in mixed fertilizers is reckoned at 20
cents per pound, nitrogen of nitrates, and ammonia salts and
phosphoric acid in its three forms of solubility, at the prices
given above. Potash is rated at 414 cents, if sufficient chlorine
is present in the fertilizer to combine with it to make muriate.
If there is more potash present than will combine with the
chlorine, then this excess of potash is reckoned at 5 cents per
pound, except in certain special cases, to be noted later, where
carbonate of potash has been used in the mixture.

To obtain the Valuation of a Fertilizer, multiply the pounds
per ton of nitrogen, etc., by the trade-value per pound. The
several products give the values per ton of the several ingredients
and their sum is the total valuation per ton.

Percentage Difference shows the percentage excess of the cost
price over the average retail cost, at freight centers, of the nitro-
gen, phosphoric acid and potash contained in the fertilizer and
furnishes the best means we have for expressing the comparative
commercial (but not agricultural) value of the different brands.

This information helps the purchaser to determine whether it
is better economy to buy the commercial mixed fertilizers, of
which so many are now offered for sale, or to purchase and mix
for himself the raw materials,

THE SOLUBILITY OF ORGANIC NITROGEN.

The analyses of mixed fertilizers include determinations of
the solubility of the organic nitrogen both in water and in an
alkaline solution of potassium permanganate. The reasons for
this and the significance of the figures require explanation.

Organic nitrogen costs four or five times as much as phosphoric -
acid or potash, and the forms in which it is used in mixed fertil-
izers differ greatly in market price as well as in agricultural
value. Some method for distinguishing the forms which have
real agricultural value from those which are comparatively inert
is most desirable and after several years of study and experiment



SOLUBILITY OF ORGANIC NITROGEN. 9

both here and elsewhere methods have been devised to determine
the solubility of organic nitrogen and thus to distinguish between
the two forms of nitrogen with enough accuracy to make their
use helpful in judging of the quality of organic nitrogen. The
following papers present the results of some of the experimental
work done here.

It remains to explain the significance of the terms used in the
tables of analyses to express the nitrogen solubility.

Water-soluble organic nitrogen is that which is soluble in
water under the prescribed method of treatment.

Actsve insoluble brganic mitrogen is insoluble in water, but
soluble in an alkaline solution of potassium permanganate.

Inactive insoluble organic nitrogen is insoluble in either of the
above-named reagents.

All of these forms of nitrogen are found in every organic
nitrogenous substance, but the relative quantities are quite differ-
ent. In general, when more than one-half of the water-insolu-
ble organic nitrogen in any mixture is insoluble in permanganate,
the conclusion is justified that some agriculturally inferior form
is present.

A MODIFICATION OF THE NEUTRAL PERMANGA-
NATE METHOD TO DETERMINE THE SOLU-
BILITY OF ORGANIC NITROGEN.

By JorN PHILLIPS STREET.

When the neutral permanganate method was devised some
years ago by the writer, series of mixtures of known composi-
tion were prepared, in which it was possible to determine the solu-
bility of the organic nitrogen both in the raw material and when
mixed with the usual phosphatic and potassic ingredients of com-
mercial fertilizers. In these mixtures arbitrary amounts of
acid phosphate and muriate of potash were used, the total weight
of the mixtures always being 50 grams, the acid phosphate rang-
ing from 10 to 34.5 grams, and the muriate being constant at
10 grams,

Each of the mixtures, with one exception, contained 1.50 per
cent. of organic nitrogen in different forms. The following solu-
bility figures were obtained. (See Jour. Ind. Eng. Chem., 2, 312.)
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i
Percent, Solubility of Nitrogen.
In original material. In mixed fertilizer.

Dried blood ..........coiciiiieanen, 95.6 92.9
Tankage ..oovvneivnnnnnieinnennnnns 95.1' oL8
Garbage tankage .................... 589 75.1
Cotton seed meal ................... 05.1 929
Dried fish c.oovvuevniiiniiin, 06.4 00.0
Ground bone ..............coiuen.. 93.6 92.0
Peat ...eiiiiii e 42.8 37.1
Dried blood and peat............i.ne 8.1 86.0

The agreement in solubilities of the organic form when used
alone and when mixed was considered quite satisfactory; at any
rate, the figures obtained were. sufficient, in the writer’s estimation,
to allow of a differentiation between the valuable and relatively
useless forms of organic ammoniates. Further tests, however,
have shown that the method as originally published may give'mis-
leading results, which in certain cases would be most unfair to
high-grade materials. In other words, under certain conditions,
a high-grade material like dried blood, which shows a high
permanganate solubility, when mixed with acid phosphate and
muriate shows solubilities which would class it with garbage
tankage and only a little above peat. The cause of this discrep-
ancy lay either with the acid phosphate or the potash. Accord-
ingly another series of mixtures was made in which the quantity
of these ingredients was varied, while the amount of organic
nitrogen was kept constant at 0.0450 gm. Tests of these
mixtures showed at once that the muriate of potash had no
effect on the results. A sample of dried blood which, unmixed,
showed a solubility of 97, when mixed with muriate, showed
95 and g6, This same blood, however, when mixed with 2 gms.
of acid phosphate, showed a solubility of only 9o, and with 4
gms. only 59. In three other samples of blood the presence of
4 gms, of acid phosphate reduced the solubilities from 96, g4 and
96 to 53, 70 and 67, respectively. While this discrepancy was
most marked in the case of dried blood, a decreased solubility
was also noted in tankage, fish, hide and skin meal, tartar pom-
ace, solubilized organic nitrogen, and peat. With knuckle bone
and cotton seed meal the acid phosphate seemed to have little
effect, and with garbage tankage the solubility of the nitrogen
in the mixture was, as has always been the writer’s experience,
considerably higher than in the raw material.
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It was thought at first that the relatively large amount of
acid phosphate (4 gms.), compared with the charge of dried
blood (0.34 gm.), prevented complete action of the permanga-
nate. Experiments in which the permanganate mixture was
agitated much -more frequently than directed in the method,
however, gave no better results. Thinking that the acidity of
the acid phosphate might be the determining factor, another
series of tests was carried out in which one gram of sodium
carbonate was added just prior to the introduction of the per-
manganate solution. The results obtained were most satisfactory,
as the table shows. A g6 blood with 2 gms. of acid phosphate
showed 96; with 4 gms,, 90. A 91 tankage, with the same
amounts of acid phosphate, showed 94 and 85. A g7 bone showed
93; a 93 fish, 92; a 92 cotton seed meal, g5; a 54 tartar pomace,
48; a 65 solubilized organic nitrogen, 65; a 46 peat, 42. Garbage
tankage again showed a high result, the availability increasing
from 47 to 68, but even this high figure is too low to mislead
any one as to its value.

The writer makes no attempt to explain just what causes these
discrepancies, That they exist, however, is an undoubted fact,
and the simple modification, at least in the materials tested,
appears to give true and reasonable results.

In using the neutral permanganate method, it must be remem-
bered that it is not an absolute method by which the agri-
cultural value of an organic nitrogenous material may be
determined. A long series of tests, however, shows that it does
differentiate between the good and the bad ; materials of generally
recognized value like blood, tankage, ground bone, dried fish,
cotton seed meal and castor pomace, rarely showing solubilities °
less than 90, while leather, mora meal, tobacco stems, peat, sheep
manure, garbage tankage, tartar pomace, beet root manure and
fillerine show from 17 to 69. The method possesses the further
advantages of simplicity of manipulation, of easy maintenance of
uniform conditions (a very important matter) and of measuring
a definite chemical action, namely, the amount of organic nitrogen
not decomposed by a definite quantity of permanganate of potash
solution of fixed and uniform strength, acting for a definite time
at a uniform temperature on a definite amount of material. Every
condition can be definitely controlled and the personal equation
is almost negligible,
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SOLUBILITY OF ORGANIC NITROGEN OF RAW
MATERIALS BY THE ALKALINE PERMAN-
GANATE METHOD. p

By JouN PHILLIPS STREET.

During the last three years many determinations of the solu-
bility of the organic nitrogen of the various crude fertilizer mate-
rials have been made at this station by the neutral permanganate
method. Since then the directors of the New England, New
York and New Jersey stations have adopted a different method,
the alkaline permanganate method, which gives figures not strictly
comparable with those obtained by the neutral method. Accord-
ingly this year 55 samples of raw materials were tested for solu-
bility by the alkaline method, and the results are shown in the
following table.

SoLuBILITY OF ORGANIC NITROGEN.
(Alkaline Permanganate Method.)

Neroee T B

° R 2c [

© - 2 z % é‘g §

Material R 3 K 3 g 52 | Su2

4 3 -5 . e uz [ hz

5 | iy ed | £ E. o | &g
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; =° ;o pe é Eo §3°
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“ 019 | I 306 | 0771 5.861 86.4 p80.0

G e e 027 | 342 2 1.03 | 6.76 | 84.1 | 66.4

PO, 008 | 420] 1 120 | 7251 83.3 | 583

e reerieenenas 028} 346 | 197|114 | 685 ] 826 | 63 %
e iiiteaeaan 021 | 1.34] 3.41| I 6.00 | 82.0 | 76.

T T P 003 |1 1.43 } o. 3.50 | 78.1 | 652

“ 0251066 | 481|174 746759 734
T o. ;g 042| 481|174 ]| 7.10| 7501 73
e e o. 2 2671181 718 | 73.8 1 s50.

i e o.10 | o 1.47 | 081§ 318} 73.7 | 64.5

TP, 0121194 2781 1.69 | 6.53| 73.6 | 62.1
e 014|050 | 562|224 8507321} 71
e 030 | 2471 258 | 1.8 | 724 729 | 57

e e, 0.30 | O 272 1.45| 533|712 1652

PN 036 | 1.87| =270} 1.97 90 | 69.9 | 57.8

e e it ieaaes 025 | 248 ] 260|173 7.06] 65.0 0

“ Average...... 030|203 | 289 1.33| 644 | 78.3 | 68.x




SOLUBILITY OF ORGANIC NITROGEN. I3
- i . - o
Nitrogen ; ‘ g:_g_ .
2 ; =8 Ft
o -] £
Materials. 3 5 36 3 E g'.."s. §'
§ 1%, 3%, 3 iz | L
< Eo ﬁg =3 H £ ;3§
- — - - [ 9 e
Tankage (abnormal
samples) 1.50 {045 | 1.17 | 088 | 4.00| 648 | 57.5
: .............. 582|077 114} 1,13 | 886 | 628 | 50.0
:‘ .............. 004 | 051 | 260]249 | 5641 5551 51.1
.............. 012 {036 | 2741 276} 5.98 | 520 { 49.8
“ (garbage tankage)| 005 | 0.50 | 035 | 1.44 | 2.34 { 37.1 | 190.6
“ {leather prepara- |-
tion) .] 000026 1441 431 ] 6.01 | 283 | 250
Dried Fish ...... .] oos0 {101} 503 ]|1.32]| 72.86 | 82.1 | 79.2
‘: :: ............ 04310771 569 | 1.75 | 864 1 78.7 | 76.5
PR PR PR PR P 014 [ 047 | 6.18 ] 2.30 g.og 74.3 | 72.9
e 0581 1.06 | 4.51 ] 220 g‘ss 71.7 | 67.2
“ e e o50 | 081} 516|239 8. 71.4 | 68.3
“ e, 1.15 { 215 | 206 | 212 | 838 [ 70.7 | 58.2
It TP 0.8s5 x;g 329 | 206 | 7.60 gg.s 61.5
“ B 0.55 | o. 1. 1.17 | 3921653 ] sL.5
' ‘ ............ 0.79 | 1.00 3.; 269 | 844 64.% 59.5
............ 050 | 084 | 3951 203| 822 620 574
“ « % Average....| 060} 1.05] 420|309 | 7.04 | 711 | 6532
Dissolved Bone........ X . 078 1 064 | 2.72 | 74.5 | 549
Castor Pomace .. 1.92 | 1.91 | 462 ] 586 | 50.1
" : . 195 | 211 | 4.98 | 57.5 | 48.0
1.97 2.;3 503 | 556 | 47.0
“ “ e, 218 | 2. 5.20 | 54.1 | 47.8
“ “ Average 2.0r | 2.16 | 4.96 | 56.5 | 48.3
Shoddy Waste ........ 6.52 | 206 | 8701 77.3 | 76.0
Pouncing or Shaving
Dust ............. 0.00 | 0.50 | 10.11 | 3.50 | 14.20 | 74.7 | 738
Hare’s Hair .......... 0.11 | 0.42 | 10.00 | 3.55 | 14.08 | 74.6 | 73.8
Coney Hair ........... 017 | o00o | 843 | 2631 11.23 o | 76.0
Hair Sweepings ....... o100 | 019 | 845 {286 | 11.60 | 75.1 | 74.8
Park’s Fertilizer (Hat
Factory Waste) 000|077 | 883248 12.08 79.5 1 78.2
Muck or Peat ......... . 005| 063|068 136} 500 48.3
“ “ . X 000{ 063) 142 205]| 306 306
“ “ 004 | 045} 133 ] 1.82] 26,9 | 25.1
“ “ 003 ] 038 | 1.36] 178 ] 23.2 | 21.5
“ “ 003 | 0.52 | 120 1.95 | 32.7 ] 31.4
Sheep Manure ¥ 033 048 1.15] 2.38 ] 41.3 | 20.2
“ “ X 034 | o571 145| 242 ] 386} 27.8
“ “ .. 016 | 021|059 | 1.44] 385 26.2
“ “ Average| 0.32 | 028 | 043 | 1.06 | 32.08 | 39.5 | 37.7

The permanganate solubility of the water-insoluble nitrogen of
the two samples of dried blood ranged from 71.5 to 77. Nineteen
samples of tankage ranged from 57.8 to 81.0, with an average of

*Contains 0.43% in form of nitrates.

~
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68.1. The six abnormal tankages ranged from 19.6 to §57.5, the
lowest figure being obtained with the garbage tankage and almost
as low a figure, 25.0, being given by the leather prepa.ratxon
Dried fish ranged from 51.5 to 79.2 (average, 65.2), again a
very wide variation. Dissolved bone gave the low figure of 54.9,
and castor pomace also the low figures 47.0 to 50.1. The hat
factory wastes ranged from 73.8 to 78.2, surprisingly high figures.
Peat ranged from 21:5 to 48.3, and sheep manure from 26.2 to
29.2.

While in general these values are relatively similar to those
obtained by the neutral method, the individual variations in the
different classes of material are much wider than by that method,
as is shown in the following typical materials:

Neutral. Alkaline.
Dried blood ...................... 94-97 7277
Tankage .......covvvvvvinnnnennnnn. 8305 881 -
Dried fish ........c..coiiiiiinian. 86-94 52-79

There is no question that either method serves as a useful
means of distinguishing between such materials as blood, bone,
tankage and fish on the one hand, and materials like peat and
leather on the other. In such materials, however, as our sample
of coney hair, the alkaline method shows a nitrogen solubility
quite as high as that of high-grade blood, and therefore not dis-
tinguishable from it by this method alone. In a valuable
material, such as castor pomace, the alkaline method shows an
average solubility of 48.2, classing it, if judged by this figure
alone, with the inferior materials. The neutral method gives
castor pomace a solubility of 88, close to that obtained with other
high-grade materials. In such instances as this, if the alkaline
method is to be used with any certainty, strict attention must
also be given to the amount of water-soluble organic mtrogen '
The table shows this to average 0.78 in castor pomace, while in
peat only traces are present.

POT EXPERIMENTS ON NITROGEN AVAILABILITY.
By JouN PHILLIPS STREET.

The constantly increasing demand for organic nitrogen and the
high price of blood, fish and similar high-grade materials, have
tempted some fertilizer manufacturers to use waste materials
rich in nitrogen but whose fertilizing value is at least questionable.
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The “wet-mixing” process, however, has come into quite general
use. By this process the crude ammoniates are subjected for some
hours to the action of sulphuric acid in so-called “dens.” The
action of the acid generates a high heat which, with the sulphuric,
phosphoric and hydrofluoric acid present, thoroughly disintegrates

the nitrogenous materials and destroys their original physical .

structure. Analysis of the residual products from this process
shows that a considerable part of the organic nitrogen is made
soluble in water and a part converted into compdunds which yield
ammonia on distillation with magnesia. While theoretically it
would seem that this nitrogen should exist in a form readily
available to plants, little experimental work has been done to
establish this contention. The determination of the agricultural
value of nitrogen thus prepared is of great importance. If manu-
facturers are able to convert inert nitrogen into available forms,
their efforts towards conservation of our resources should be
encouraged ; if, on the other hand, the process is only a specious
means of working-off relatively valueless material on the pur-
chaser, words of warning can not be too loudly proclaimed.

The writer is one of a committee appointed by the directors
of the Experiment Stations of New England, New Jersey and
New York to study methods for determining nitrogen availability.
This committee was invited by a prominent fertilizer company
to witness the “wet-mixing” process as conducted commercially
-at its factory, and to take any samples which they chose. By the
courtesy of this firm a batch of about 100 tons of base goods was
made by the “wet-mixing” process in the presence of the com-
mittee. Samples were taken of each of the nitrogenous materials,
the rock phosphate and the sulphuric acid used, and at the com-
pletion of the mixing process the ‘“den” was sealed by the
committee. After two days, the seals were broken in the presence
of the committee, the material removed and a sample of about
1500 pounds taken. This was passed through a No. 3 screen,
the tailings amounting to less than 2.5 per cent., and was treated
with 5 per cent, of carbonate of lime. The following summary
shows the change in character the nitrogen had undergone from
the acid treatment: 100 parts of the nitrogen that went into the
den contained 6.5 parts in ammonia form, 7.8 as water-soluble
organic and 85.7 as water-insoluble organic, while 100 parts of
the nitrogen in the finished base contained 14.3 parts in ammonia
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form, 57.7 as water-soluble organic and 28 as water-insoluble
organic, '

The nitrogenous materials used in making this “base” were
hair tankage, garbage tankage, and unacidulated treated leather.
Samples of each of these crude materials, as well as the finished
base, were taken by the committee. In the experiments that are
here reported the hair, garbage tankage, treated leather and base
were the identical materials used in this “wet-mixing” test, and
consequently the results secured have the increased value asso-
ciated with materials whose history is known.

Fertilizers Used in the Vegetation Tests:

A sufficient quantity of the base goods was transferred to a
filter and thoroughly washed with successive portions of water
at room temperature. The residue was dried, reground and
analyzed. The soluble-nitrogen solution was made up to a
definite volume and nitrogen determined in aliquot portions.
Besides the raw materials entering into the “mix” and the
finished base goods, nitrate of soda was selected as a typical
high-grade water-soluble form, cotton seed meal as a high-grade
organic form, and peat as a form generally admitted to be inert.
The nitrogen content of the materials used is shown below.

Nitrate of soda ..................... 1580 percent.
Cotton seed meal .................... 6.8 “
Base .....c.iiiiinnninnn. e 1.57 “

“  water-insoluble [................ 0.63 “

“ water-soluble ................... .1080 gm. per 100 C.C.
Garbage tankage ..................... 2.45 percent.
Treated leather ...................... 6.40 “

Hair waste ........ccovveviinnnnennnn 823 “
Peat ....ooiiiiiiiiiiiiiiiiiee 281 “

In addition to the nitrogenous fertilizers, all the pots received
applications of sulphate of potash and acid phosphate in the
- quantities stated in the table. Each pot also received a uniform
application of 2 gms. of calcium carbonate. In adding the lime
an effort was made to use a quantity sufficient to maintain nearly
neutral or slightly alkaline conditions. The greatest amount of
acid applied in the fertilizer was in pots 19 to 20 and 49 to 50,
where the water-soluble part of the base was used. The acidity_
of 140 cc. of the solution of the water-soluble base, the quantity
actually applied, was equivalent to 1.485 gms. of calcium carbon-
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ate, while the acidity of the water-soluble portion of 4 gms. of acid
phosphate applied was equivalent to 0.566 gm. of calcium carbon-
ate. The maximum free acidity possible in any of the pots was,
therefore, equivalent to 2.051 gms. of calcium carbonate.

A uniform application of 1.5 gms. of sulphate of potash and
4 gms. of acid phosphate was made on all the pots except Nos.
4, 5, 34 and 35, where the amount of these mineral fertilizers was
increased fifty per cent. The nitrogenous fertilizers were
applied in amounts equivalent to 0.15 gm. actual nitrogen, except
in Nos. 9, 10, 39, 40, 14, 15, 44 and 45, where 0.25 gm. was
applied.

So#l arid Crops Used.

The soil used was an artificial mixture of seven parts sand
and one of garden soil, the latter being dried and screened before
mixing. The pots were ordinary 8-inch flower pots, coated with
shellac on the inside. The pots were tared to an equal weight
of 5 Ibs. 2 ozs., with pieces of broken flower pots, and 13 Ibs. of
the mixed soil was placed in each.

The pots were filled and samples of the soil taken on March
14. On the next day the upper three inches of the soil of each
pot were removed, the designated amount of fertilizer intimately
mixed with it, and the mixtures returned to the pots. Seeds of
Japanese millet and oats were then sown in Nos. 1 to 30, and
31 to 60 respectively. On March 30, the oats were thinned out
to a uniform stand of 15 plants, except in No. 39, where there
were 13, and in Nos. 52, 54 and 57, where there were 14 plants,
The millet germinated very poorly and, on April 13, the pots
were partially reseeded with germinated seeds to a uniform
stand of 15 or 16 plants,

.Throughout the whole experiment, water was added as needed,
complete saturation of the soils never being reached, a slight
deficiency rather than an excess of water being generally main-
tained. _

The crops were photographed on June 19. The oats were
harvested on June 20, the millet on July 5, before maturity in
both cases. The plants were cut off as close to the ground as
possible, air-dried, ground, and nitrogen determined. The roots
and the short stubble were disregarded.

Tables I and IT give the detailed results.

2
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The larger application of minerals on Nos. 4 and 5 gave no
increased crop of millet; the similar application on Nos. 34 and
35 gave only a slightly increased crop of oats. From these results
it is concluded that sufficient phosphoric acid and potash were
present to make the nitrogen applied the determining factor in
the amount of the crop secured in every case. Again, the
increased yields of both millet and oats where larger applications
of nitrate of soda and cotton seed meal were supplied, indicate
that in no case was the amount of nitrogen applied excessive.

With very few exceptions the parallels secured in both experi-
ments were satisfactorily close. When considered on the basis
of nitrogen actually recovered in the crop, the divergence between
parallels is larger in a few cases, but in no case sufficiently wide
to prevent conclusions being drawn as to the efficacy of the dif-
ferent fertilizers.

The no-nitrogen plots gave very uniform yields and clearly
_ indicated the nitrogen-need of the soil used.

The Crops Secured.

The following tabulation shows the average air-dry crops
secured by the various treatments, the average crop increase due
to the form of nitrogen used, and the average relative crop
increase, assuming the average yield from the smallgr amount of
nitrate of soda equals 100,

AVERAGE CROP AND AVERAGE CroP INCREASE Sx-:cum

| g | Millet. | Oats.

| £ | 3 ] ]

" e | & o | R £ s | & g
orm of Nitrogen. - 2 = g . 2 .
. e 18 |1, | e8| 9 |5 |58
2 | 5 | g5 |89 | & | 48 | 29
85 | % | |ds| % | kS |3

e — < < = | = < | = o

Mmera]s on]y, normal ....... .. 113 .. .. 8.0

“ 1% normal . .. | 100 .. e 9.8 .. ..
Nltrate of Soda .............. a5 | 315 | 202 | 100 | 1671 87 | 100
............ 25 | 420|307 .. |183]103] ..
Cotton Seed Meal ........... 15 8l125] 62 | 127 | 4 (7}
B “ “ “ Cedieiaanns 25 2 81175 76 138 | 5 é
ASE vvereercnrrreanrancanan .15 .7 | 15.4 1331 5.3 1
“  water-soluble .......... .15 | 26,5 | 15.2 7§ 155 75| 8
“  water-insoluble ........ J5 130} 17 5| 05 6
Garbage Tankage ............ as 190} 77| 38| 9. 1. 15
Treated Leather ............. .15 1153 | 40} 20 | 12. 4 55
Hair Waste ................. a3 183 704 35 | 110 30} 35
Peat .....ccviiiiiiiiiniinn.. a5 | 1201 a7 3 881 o8 9
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Before discussing the above table, it is well to consider the
forms in which the nitrogen existed in the different fertilizers
applied. The following tabulation shows the percentages of
ammonia and water-soluble organic nitrogen found in each, and
the amount of soluble nitrogen applied to each pot:

Water- Per cent.

N Total N_Soluhlci &f"l‘oul
tmwn as ‘ot it n trogen
ater-Soluble Water-Soluble Fertilizer  Soluble in

Ammonia. Organiec. Nitrogen. Applied. Water.

Material. per cent. per cent, per cent. gms. per cent.
Cotton seed meal ........... 0.06 074 0.80 018 12
Base .....c.cciiiiiniiiinnnns 0.24 1.06 1.30 124 83
“  water-soluble ......... .... C e .I§1 100
“  water-insoluble ........ .... vees ceee , 000 (o]
Garbage tankage ............ 0.10 0.10 0.20 012 8
Treated leather ............. 0.36 0.45 0.81 .019 13
Hair waste ................. o.80 1.14 1.04 .035 23
Peat ....covvvirvvinnnnnn.. 0.10 0.01 o.11 .006 4

These figures may explain the relatively high crop increases
obtained with the base compared with those from cotton seed
meal, eighty-three per cent. of the nitrogen of the former and
only twelve per cent. of the cotton seed meal nitrogen being soluble
in water. The crop increase from the use of cotton seed meal
is normal in both crops, but the high increases obtained with the
base goods emphasize its excellence as a fertilizer. In the case
of millet the water-soluble base gave a little less crop increase
than the total base, while in the case of oats it gave a slightly
larger return. These small differences have no practical sig-
nificance, for the amount of insoluble nitrogen in the base is so
small that pots 16-20 and 46-50 might almost be considered paral-
lel tests. The excellence of the nitrogen of the base as an
increased crop producer is apparent with both the crops grown.

The water-insoluble base and the peat show almost no power
of increased crop production. The results with the other forms
of nitrogen are variable with the two crops. With millet,
garbage tankage and hair waste show about half the crop-pro-
ducing power of the base goods, while treated leather is only
about one-fourth as good. With oats, treated leather gives a
much higher return, nearly equalling the base goods, while hair
waste gives about one-half and garbage tankage about one-fourth
as much as the base. Why, with oats, treated leather should give
such a high return, actually higher than that secured with cotton
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seed meal, is one of the anomalies of pot experiments for which
we can offer no explanation.

The Availability of the Nitrogen to the.Crop.

While from a practical point of view the amount of crop
secured is of prime importance, the purpose of these experiments
was chiefly to determine to what extent the plants could utilize
the different forms of nitrogen supplied. The tabulation below
shows the relative amounts of nitrogen recovered in the crops,
the nitrogen recovery from the smaller application of nitrate of
- soda being assumed to be 100:

Per cent. Nitrogen Per cent. Nitrogen
ecovered Recovered
. Millet. Oats. Millet. Oats.
Nitrate of soda ........ 100 100 Garbage tankage ...... 42 14
Cotton seed meal ...... 55 39 Treated leather ........ 17 36
Base .......covinvinaen 76 61 Hair waste ............ 32 25
“  water-soluble .... 74 63 Peat .....ovvvvinn.n. 3 4
“  water-insoluble .. 13 16

The relative nitrogen recovery differs in no essential from
the relative crop-producing power of the different fertilizers.
Averaging the recovery from the two crops on the basis of nitrate
of soda equals 100, the total base and water-soluble base show
an availability of 69, cotton seed meal 47, hair waste 29, garbage
tankage 28, treated leather 27, insoluble base 15 and peat 4.

It is of interest to note how: little influence the form of
fertilization had on the percentage content of nitrogen in the
air-dry crop of millet. It ranged from 0.44 to 0.59 per cent.,
the kind of fertilizer apparently having but little effect. In the
oats, however, the nitrogen ranged from 0.74 to 1.59 per cent.,
nitrate of soda giving not only the largest crops but the crops
richest in nitrogen. N

Conclusions.

Definite conclusions cannot be drawn from a limited number
of pot experiments. The experiments here reported, however,
indicate that the “wet-mix” acid treatment of materials, like
hair waste, treated leather and garbage tankage, yields a fertilizer
of high crop-producing power with millet and oats, and one
whose nitrogen availability to these crops is superior to that of
cotton seed meal, and from sixty to seventy-five per cent. of that
of nitrate of soda. Furthermore, in these tests, the value of the
base-goods nitrogen rested almost entirely on the portion which
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is soluble in water, this portion showing an availability of from
sixty-three to seventy-four per cent. of that of nitrate of soda
with xmllet and oats.

I. RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN.
NITRATE OF SODA OR SODIUM NITRATE.

Nitrate of soda is mined in Chili and purified there before
shipment. As offered in the Connecticut market this year, it con-
tains about 15.42 per cent. of nitrogen, equivalent to 93.6 per cent.
of pure sodium nitrate. The other usual constituents are moist-
ure and small quantities of common salt and Glauber’s salt
{sodium sulphate).

Shipments differ somewhat in composition, as is shown by the
thirteen samples which have been analyzed, as follows:

268403. Sold by Armour Fertilizer Works. Sampled from
stock of A. Grulich, Meriden.

26217. Sold by Coe-Mortimer Co. Sampled from stocks of
W. O. Goodsell, Bristol and Spencer Bros., Suffield.

26269, Sold by Wilcox Fertilizer Co. Sampled at factory.

26201. Sold by Sanderson Fertilizer and Chemical Co. Sam-
pled at factory.

28202. Sold by L. T. Frisbie Co. Sampled from stock of
Lightbourn & Pond Co., New Haven.

26273. Sold by American Agricultural Chemical Co. Sam-
pled from stock of J. A. Glasnapp, West Cheshire,

265870. Sold by German Kali Works. Sampled from stock
of E. A. Standish, Andover.

26402. Sold by Bowker Fertilizer Co. Sampled from stock
of W. H. Burr, Westport.

28343. Sold by Nitrate Agencies Co. Sampled from stock of
C. R. Treat, Orange.

26200. Sold by Nitrate Agencies Co. Sampled from stocks
of L. M. Benham, Highwood, and Andrew Ure, Highwood.

26208. Sold by Rogers Manufacturing Co Sampled from
stock of S. A. Flight, Highwood.

26482. Sold by C. M. Shay Fertilizer Co. Sampled from
stock of Farmers’ Association, Leonard’s Bridge.

. 26424, Sampled from stock of Connecticut School for Boys,
Meriden.
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The nitrogen contained in these samples was in every case as
much as or more than was guaranteed.

The per cent. of nitrogen in these samples ranges from 15.16 to
15.64 and averages 15.43.

The retail cost of nitrogen ranges from 15.5 to 17.4 cents per
pound, the average being 16.4.

The nitrogen of nitrate of soda is unquestionably the most
quickly and fully available form which is accessible, and this year
it has been the cheapest. For quick action, particularly on such
crops as grain, grass and potatoes, which make a large part of
their growth when the soil is still too cold for the active decay
and nitrification of organic forms of nitrogen, nitrate of soda
is especially valuable.

-

ANALYSES OF NITRATE oF SODA.

Station No. .............. 26403 26217 26269 26201 262032 26273 26570
Percentage amount of
Nitrogen found .......... 15.52 1550 1540 1544 1536 1I15.52 1526
Nitrogen guaranteed ...... 1481 1500 1500 1500 I5.00 I5.00 I5.00
Cost per ton.............. $4800 5000 49.50 50.00 50.00 52.00 52.00
Nitrogen costs cents per . .
pound ............... 155 16x 16xr 162 163 168 17.0
Station No. .............. 26402 26343 26200 26203 26482 26424
Percentage amount of
Nitrogen found .......... 15.24 15106 1530 1544 1544 15.64
Nitrogen guaranteed ...... 15.00 15.00 I5.00 I5.00 15.00 I5.65
Costperton........oc.... $53.00 L.oiie tieen enern vreen aensn
Nitrogen costs cents per
pound .............. 17.4

DRIED BLOOD.

Two samples from the stock of the station, used in fertilizer
experiments, 26307 and 268418, contained 11.35 and 13.36 per
cent. of nitrogen, respectively. The solubility of the organic
nitrogen in these samples, see page 12, was 82.0 and 71.7 per cent.

COTTON SEED MEAL.

Much more cotton seed meal is used in this state as a tobacco
fertilizer than as a dairy feed. Two hundred and seventy-three
samples have been analyzed, representing nearly as many car
lots, and approximately 6,100 tons. For this the buyers have
paid more than $195,000. But little dependence can be placed
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at present on the guaranteed composition of cotton seed meal.
It is bagged and tagged at a large number of mills, widely scat-
tered in the Southern States. Many of these mijlls have no regu-
lar tests made of their mill run, but state to the commission men
what they believe is the content of nitrogen of the meal they put
out. The commission house sends tags bearing its name and
address with the guaranty, and orders car lots shipped to fill
orders. When the car arrives in this state, if the meal is found
to be inferior to the guaranteed gmality, the dealer in Connecticut
is liable under the pure food law to criminal prosecution. If
such action was begun it would be a perfect defense to show a
valid guaranty from the house outside the state, of whom the
meal was bought. Then the case would be transferred to the
United States authorities, who would prosecute either the com-
mission house or the manufacturer. Rigid enforcement of the
law would no doubt, in time, force manufacturers to give in all
cases correct guaranties.

The following table shows that more than one-fifth of the
samples fall below their guaranties in respect to nitrogen. Inas-
much, however, as the Connecticut dealer has to pay fot his meal
before it is tested, and as neither he nor the firm which sold it
to him had any knowledge of the quality of the meal other than
that which the manufacturer’s label gives, an attempt at strict
enforcement of the law would result in hardship to Connecticut
dealers, restriction of the supply, and probably increased cost
to the buyer. To meet these conditions one firm, at least, gives
with the guaranty on every bag a promise to make a specified
reduction in the price for every unit of nitrogen that is lacking.

Samples of much of the meal which comes into the Connecti-
cut valley are analyzed here, and buyers of this meal can there-
fore obtain a rebate for any deficiency of quality, by making
demand on the dealer, provided they place their orders with a
firm which agrees to refund for low grade meal. The fairest
way to deal in such materials is to buy by the analysis; let us
say, for illustration, $32.00 for 7 per cent. meal, which means
twenty-three cents per pound for nitrogen. Allow a variation
of 0.2 per cent. either side of the 7 per cent. for errors and
discrepancies in samples and analyses, etc. Then for every o.I
per cent. less than 6.89 per cent. of nitrogen found in the goods
let the seller deduct forty-six cents from the ton price, and for
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every 0.1 per cent, more than 7.2 per cent. let him add the same
amount. '

Of the 273 samples examined 59 were below their guaranty. The
percentage of nitrogen ranged from 5.68 to 7.82 and the average was
6.97. Prices varied not only with the time of shipment but with the
quality of the meal and averaged $3a.11 per ton, making the average
cost of nitrogen in cotton seed meal 20.4 cents per pound.

The average cost of nitrogen to the buyer has been the same
for all samples having over 6)2 per cent. of nitrogen, but the
average cost of nitrogen in samples having less than 634 per cent.
has been considerable higher. It should be said that the prices
in the table are those originally charged, but that in the case of
Humphrey-Godwin’s goods, and possibly of others, wherever the
meal fell below the guaranty, the price was correspondingly
reduced.

Those who wish to have the meal examined at the station must
bear in mind that proper sampling is no less important than
accurate analysis, and that careless sampling makes the analysis
worse than useless. The seller will not, and should not, accept
an analysis unless he has proof that the sample was properly
drawn. At least twenty bags should be opened in every car lot,
and about a pint taken from each by thrusting the hand or a
cup down into the meal. These samples should then be mixed
carefully, and two samples drawn from the mixture, one to be
sent to the station and the other held for the manufacturer in
case it is called for. The one who samples should be prepared
to make afRdavit as to the date, No. of car, number of bags
opened, etc. The sample sent to the station should be fully
described on a blank, which will be furnished on application.

This information should be given to the station before the

analysis is undertaken, for the station has no right to do work .

with state funds unless it has some assurance that the work,
when done, will be of value to the public. Frequently we receive
samples with no marks to identify them, broken packages from
which a part or all the sample has run out over the mail matter,
samples quite too small to be representative, and samples not of
stock delivered in the state, but of what some shipper proposes
to supply. These, of course, are worthless, but they are not
positively harmful, whereas a sample of meal on sale in the
state, which is apparently all right, but has not been carefully
drawn, may do great injustice either to buyer or seller.
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CASTOR POMACE.

Castor pomace, a residue from the manufacture of castor oil,
and extremely poisonous to stock, which will eat it greedily if
they have the chance, is used more or less as a fertilizer for
tobacco. The following four samples have been examined:

26399, Sold by American Agricultural Chemical Co. Sam-

pled from stock of C. F. Brewer, East Hartford.

28087. Sold by American Agricultural Chemical Co. Sam-
pled and sent by A. B. Phelps, Granby,

26277. Sold by Baker Castor Oil Co. Sampled from stocks
of F. S. Bidwell & Co., Windsor Locks, and Spencer Bros.,
Suffield.

28276. Sold by Olds & Whipple. Sampled at factory.

ANALYSES OF CAasTor PoMAcCE

Station NO. ....covvvviinvnnnnianns 26399 26697 2627y 26276
Percentage amounts of

Nitrogen, in form of ammonia ..... 0.01 0.01 0.01 0.02
“ organic, water-soluble ... o091 082 0.78 0.62
“ “  active insoluble.. 195 1.97 1.92 218
“ “ inactive insoluble 2.11 2.23 1.01 2.38
“ total, found ............. 498 5.03 4.6 520
“ “ , guaranteed ........ 453 4.50 5.00

Costperton .....oovvvvennunnnnness $24.00 25.00 25.00 25.00

Nitrogen costs cents per pound.. 215 22.3 24.3 21.6

Castor pomace also contains, on the average, 1.95 per cent. of
phosphoric acid and 0.95 per cent. of potash. These are taken
into account in computing the cost of the nitrogen.

The cost of nitrogen in castor pomace ranges from a1.5 to 24.3
cents and averages 224 cents per pound, two cents higher than in
cotton seed meal.

The solubility of the organic nitrogen ranges from 54.1 to
58.6; average, 56.5 per cent. The significance of nitrogen solu-
bility is discussed on page 8.
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II. RAW MATERIALS CHIEFLY VALUABLE FOR
PHOSPHORIC ACID.
BASIC SLAG PHOSPHATE OR THOMAS SLAG.

This material is a by-product of the steel manufacture. The

highest grade on the market contains from 17 to 19 per cent. of
phosphoric acid and 35 to 50 per cent. of lime in finely divided
form. There are, however, very inferior grades offered for sale
at prices which the farmer cannot afford to pay and against which
he should be on his guard. The lime is in efficient form for cor-
recting soil acidity. The phosphoric acid is fairly available to
plants, though showing small “availability’”’ by the conventional
method described on page 7 of this report. In most cases it
-will probably be found less quick in its action as a source of
phosphoric acid, but more lasting in its effects than acid phos-
phate. For top-dressing grass land and for fruit trees it has
given very satisfactory results.

Five samples of Basic Slag of standard quality were analyzed,
as follows:

26476. Sold by American Agricultural Chemical Co. Sam-
pled from stock of Connecticut Valley Orchard Co., Berlin.

26199. Sold by Coe-Mortimer Co. Sampled from stocks of
L. M. Benham, Highwood, and Lightbourn & Pond Co., New
Haven. .

26453. Sold by Sanderson Fertilizer and Chemicgl Co. Sam-
pled at factory.

26449. Sold by Sanderson Fertilizer and Chemical Co. Sam-
pled and sent by A. E. Plant, Branford. '
- 268270. Sold by Wilcox Fertilizer Co. Sampled at factory.

The usual guaranty for this material is from 17 to 19 per cent.
of phosphoric acid, of which from 15 to 16 per cent. is “avail-
able” by Wagner’s method of extraction, with from 35 to 50
per cent. of lime.

All the samples tested contained the guaranteed amount of
phosphoric acid.

ANALYSES OF Basic Srac.

Station No. .............. 26476 26199 26453 26449 26370
Percentage amount of
Phosphoric acid .......... 17.35 17.86 17.80 17.14 18.66

Cost per ton ............. $19.00 19.00 18.00 16.00 19.00
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‘ Inferior Basic Slag.

In October, a sample was sent by Dr. F. Milton Smith, who
stated that it represented two tons of basic slag bought of the
Fertilizer Materials Supply Cb., 80 Wall St., New York. The firm
wrote him that it was 16 to 18 per cent. slag, although it would
be tagged 14 per cent. The station analysis showed only 10.59
per cent. of phosphoric acid soluble in acid. The station agent
later drew a sample from seven bags of this material at Dr.
Smith’s farm, at Darien. This sample contained 9.98 per cent.
of acid-soluble phosphoric acid, thus-confirming the gross infe-
riority of this Basic Slag. The Fertilizer Materials Supply Com-
pany stated that other analyses had justified the guaranty given
on the goods, but as they handle four different grades of basic
slag, one of which contains 10-12 per cent. of phosphoric acid,
by some mistake this lower grade must have been shipped. The
Company returned its check to Dr. Smith to make good the
deficiency.

PRECIPITATED BONE PHOSPHATE.

This is a manufacturing by-product, stated to be made by
adding some form of lime to solutions of phosphoric acid, which
throws down the acid in a form which dries to a fine, white
powder, containing phosphoric acid combined with lime. This
phosphate is mostly insoluble in water, but apparently readily
available to plants. It is an excellent form for use in tobacco
fertilizer. Both samples analyzed were sold by Olds & Whipple.

28218. Sampled and sent by Connecticut Tobacco Corporation,
Tariffville, and 28375 sampled and sent by W. M. Hinson, Haz-
ardville. The cost per ton in each case was $36.40.

26216 26375
Water-solublé phosphoric acid.............. 1.65 1.52
Citrate-soluble phosphoric acid............. 34.75 34.21
Citrate-insoluble phosphoric acid............ 4.64 1.71
Total phosphoric acid...........ccvveevnnn. 41.04 37.44
“Available” phosphoric acid in this form eosts about 5 cents per
pound. .

DISSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE
This material is made by treating mineral phosphate with. oil
of vitriol. Several grades are on the market, guaranteed to con-
tain 14, 16 or 20 per cent. of “available” phosphoric acid.
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285668. Star Phosphate. Sold by Armour Fertilizer Works.
Sampled from stock of A, Grulich, Meriden.

26274. Sold by American Agricultural Chemical Co. Sam-
pled from stock of S. D. Woodruff & Sons, Orange.

26477 Atlantic Dissolved Phosphate. Sold by Atlantic Fer-
tilizer Co. Sampled from stock of J. E. Fagan, Bloomfield.

26526. Sold by Fertilizer Materials Supply Co. Sampled and
sent by W. A. Simpson, Wallingford.

26401. Sold by L. T. Frisbie Co. Sampled from stock of
Lightbourn & Pond Co., New Haven.

26287. Sold by Wilcox Fertilizer Co. Saipled at factory.

26242. Sold by Baugh Chemical Co. Sampled and sent by
E. Manchester & Sons, Winsted.

26149. Sold by Olds & Whipple. Sampled and sent by C. B.
Sheldon, West Suffield. ’

28398. Sold by Bowker Fertilizer Co. Sampled from stock
of C. F. Brewer, East Hartford.

26423. Sold by Fertilizer Materials Supply Co. Sampled
from stock of Connecticut School for Boys, Meriden.

26342. Sold by Patron’s Exchange. Sampled from stock of
C. R. Treat, Orange.

- 28197. Sold by Nitrate Agencies Co. Sampled from stocks
of L. M. Benham and Andrew Ure, Highwood.

26481. Sold by C. M. Shay Fertilizer Co. Sampled from
stock of Farmers’ Association, Leonard’s Bridge.

28627. Sold by Rogers Manufacturing Co. Sampled at fac-
tory.

28759. Sold by Rogers Manufacturing Co. Sampled at fac-
tory. '

COST AND VALUATION.

The retail cash cost of acid phosphate has ranged from $13.00 to
$23.00 per ton, making “available” phosphoric acid cost 5.3 cents
per pound. This is the average figure. In mixed car lots “av_ailable"
phosphoric acid has been bought by farmers for from 4.2 to 4.6 cents
per pound.

The range in retail prices quoted is very large.

. The Rogers Manufacturing Company objected that the analy-
sis of 28627 did not at all agree with other analyses which had
been made of this stock, and requested that another sample be
tested. This was done, with the result given in 267589, which does
not differ substantially from the first sample.
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III. RAW MATERIALS OF HIGH GRADE CONTAIN-
ING POTASH.
HIGH-GRADE SULPHATE OF POTASH.
(ANALYSES ON PAGE 43.)
This chemical should contain about go per cent. of pure potas-
sium sulphate (sulphate of potash), equivalent to about 49 per
' cent. of potassium oxide (“potash”), and it should be nearly free
from chlorides. The five samples analyzed were of good quality
and met their guaranties.

The average cost of potash in high-grade sulphate in these umplec
is 5.18 cents per pound.

DOUBLE MANURE SALT.
(ANALYSES ON PAGE 43.)

This material is frequently sold on a guaranty of ‘“48-50 per
cent. sulphate,” which is equivalent to 25.9-27.0 per cent. of
potassium oxide (actual potash). Besides some 46-50 per cent.
of potassium sulphate, it contains over 30 per cent. of magnesium
sulphate, chlorine equivalent to 3 per cent. of common salt, a
little sodium and calcium sulphates, and varying quantities of
moisture.

The three samples analyzed were of average composition.

The cost of potash per pound in double manure salt was 5.6 cents,

in the average of the two samples, somewhat higher than in high-
‘grade sulphate. In mixed car lots it was bought for 4.1 cents.

KAINIT.
(ANALYSES ON PAGE 43.)

Kainit contains from 11 to 15 per cent. of potash, more than
that quantity of soda, and rather less magnesia. These “bases”
are combined with chlorine and sulphuric acid. It usually con-
tains more water than either the sulphate or muriate of potash
and is sold on a guaranty of from 12 to 15 per cent. of potash.

The four samples analyzed were of average composition.

The average cost of potash per pound in kainit was 5.63 cents,
but in mixed car lots it was bought for 4.8 cents.

Misbranded Muriate of Potash.

26528 was stated to have been sold by the Fertilizer Materials
Supply Company of New York as muriate of potash for $42
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per ton. The sample sent by W. A. Simpson, Wallingford, was
not commercial muriate of potash but contained only 10.89 per
cent. of potash and 36.47 per cent. of chlorine.

The sample, it was later found, was taken from only one bag,
and appeared to be some low-grade potash salt or possibly sweep-
ings from broken bags of such salts. Whether the two tons
were like this sample cannot now be determined. The selling
company states that it was bought by them as high-grade muriate,
that other lots sold by them were of standard grade as appears
in the table, and they believe that through some carelessness or
mistake a single bag of sweepings was included in the shipment
made to them.

MURIATE OF PQTASH.
(ANALYSES ON PAGES 43 AND 44.)

.

Commercial muriate of potash contains about 80 per cent. of
muriate of potash (potassium chloride), equivalent to 50.5 per
cent. of actual potash, 15 per cent. or more of common salt and
4 per cent, or more of water,

- 28205 was 1.42 per cent. and 26488 3.22 per cent. below its
guaranty.

The other fourteen samples were of average composition.

The average cost per pound of potash in the muriate (excluding
26526) was 4.37 cents. In mixed car lots it has cost from 3.7 to 4.06.

CARBONATE OF POTASH.

Commercial carbonate of potash has been a popular form of
potash fertilizer for tobacco. During the past year, however,
only one sample was sent for analysis.

26376. Sold by Olds & Whipple. Sent by W. M. Hinson,
-Hazardville. '

Percentage amount of

Potash found ....ccceveviiniireninncenernniennnsnns 63.84
COoSt Per tONM ...viivenuneececennrroseananccccnsnnnnns $90.00
Potash costs cents perpound...................... 7.0

VEGETABLE POTASH.

This material is understood to be the ashes of beet residues
from the manufacture of beet sugar, and is considerably used as
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a source of potash in tobacco formulas, One sample was
analyzed.

28353. Sold by Olds & Whipple. Sampled from their stock
and that of E. T. Hurlbut, Somerville,

Percentage amount of ,
Potash calculated as muriate.....oovivvieicnrcnanan. 2.29
“ “ sulphate ........co0000naes eeres 143
“ “ “ carbonate ..........00... ceeenes 2282
Total water-soluble potash ....... Ceeteeieitirraaiaas 26.54
Cost per ton ......... Fessreesiosetattstiaanesesnaann $44.50
Potash costs cents per pound... ................... 8.4

ANALYSES OF

5‘::“‘ Manufacturer and Brand. Dealer oc Purchaser.

Sampled by Station Agent :
26731 |Amer. Agric. Chem. Co., Bone Meal.......... H.M.KentCo. .coovvvnvnnnn..
26730 |Amer. Agric. Chem. Co,, Fine Ground Bone ..|G. L. Dennis............c..c.0.
26732 |Armour Fertilizer Co., Bone Meal. ............ Brower & Malone...............
26733 |Berkshire Fertilizer Co., Fine Ground Bone...{Hotchkiss & Templeton .........
36733 Valentine Bohl, Self Recommending Fertilizer.]Apothecaries Hall Co. ..........
26736 |Bowker Fertilizer Co., Fresh Ground Bone....|Lightbourn & Pond Co. .........
26735 |Bowker Fertilizer Co., Market Bone........... M. M. Hansen...........c0ov...
26737 |Buffalo Fertilizer Co., Bone Meal ............. A. D. Bridge's Sons ........ cenn
26738 |Coe-Mortimer Co. XXX Ground Bone........ W. O. Burr, R. H. Morgan......
26739 |Peter Cooper’s Glue Factory, Pure Bone Dust.|Apothecaries Hall Co............
26740 {Essex Fertilizer Co., Ground Bone............ W. K. Ackley.........covnven.
26741 L. T. Frisbie Co., Fine Bone Meal............ W. O. Goodsell, L. T. Frisbie Co.
26743 [National Fertilizer Co., Ground Bone.......... F.T. Blish Hardware Co
26744 [New England Fertilizer Co., Ground Bone..... A. Grulich
26742 Parmenter & Polsey, Ground Bone. ........... Pring Bros.......ccoovvennnnnan.
26746 |Rogers & Hubbard Co., Knuckle Bone Flour..|H. W. Andrews....... terteeeeaas
26747 [Rogers & Hubbard Co., Strictly Pure Fine Bone|F. S. Platt Co........0vuuunnnns
26749 IRogers Mfg. Co., Fine ‘Ground Bone.......... Meeker Coal Co., C. P. Beach. .
26748 |Rogers Mf% Co., Knuckle Bone Flour,........ L.M.Benham............c0.n..
26750 |Sanderson Fert. & Chem. Co., Ground Bone...\R. H. Hall .....................
26751 |C. M. Shay Fertilizer Co., Ground Bone....... F.O.Brown.....ccoovvvieunnnn.
26752 (M. L. Shoemaker & Co., Swift-Sure Bone Meal{Olds & Whipple ................
26753 |Swift’s Lowell Fertilizer Co., Ground Bone....|C. W. Lines Co...... Certeeeannn
26754 |Wilcox Fertilizer Co., Ground Bone .......... E. A Stiles................... .
26755 [Wilcox Fertilizer Co., Ground Bone .......... I. W. Dennison &Co............

ﬁled by Purchasers and others.

26057 Buffalo ertilizer Co., Ground Bone .......... E.C. Warner.......cooo0evueon.
26451 |Buffalo Fertilizer Co., Bone Meal............. A.E.Plant.......coovvvviannn..
26742 |[E. L. James, Warrenville, Ground Boune ....... Sent by manufacturer............
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IV. RAW MATERIALS CONTAINING NITROGEN
AND PHOSPHORIC ACID.

BONE MANURES.

The terms “Bone Dust,” “Ground Bone,” “Bone Meal” and
“Bone” sometimes signify material made from dry, clean and
pure bones; in other cases these terms refer to the result of
crushing fresh or moist bones, which have been cooked in steam
tanks to recover grease, and the product sometimes sold as “tank-

BoNE MANURES.

]
° ¢ E-u Chemical Analysis, Medbanical Analysis.
H s | &
g§ ; ;g g Nitrogen. Phosphoric Acid. i : gn
5t : HE b T
E B | e | S | e | | 2RO 3R
$32.00 $20.11 59.1 2.11 1.7 16.17 13.0 66 34
32.00 27.58 16.0 2.42 2.5 24.20 22.0 71 29
..... 29.76 v 3.00 2.5 25,30 22.0 49 51
27.00 32.63 17.0% 2.53 2.5 28.70 20.0 90 10
32.00 31.9g6 0.1 4.15 3.4 21.78 22.0 67 33
33.00 28.29 16.7 2.42 2.5 25.80 22.0 59 41
30.00 23.37 28.4 2.36 1.9 19.88 18,7 55 45
31.00 27.15 14.2 2.84 2.9 21.88 22.0 66 34
33.00 29.52 11.8 2.84 2.5 25,04 23.0 65 35
30.00 26.92 11.4 2.00 2.1 26.56 22.0 50 50
33.00 30.86 6.9 2.48 2.% 28.02 22.0 72 28
3L.50 31.57 02* | 3.73 3.3 24.20 18.0 56 44
32.00 19.17 66.9 1.75 1.6 16.94 13.7 60 40
33.00 31.66 4.2 2.68 2.5 27.82 23.0 76 24
32.50 30.00 8.3 2.65 2.5 26.23 20.0 70 30
38.00 33.75 12.6 3.86 3.8 25.41 24.7 69 31
38.00 28.53 33.2 3.50 2.9 22.32 22.0 42 58
34.00 34.64 1.9* 3.58 3.Q 26.66 22.0 84 16
35.00 32.30 8.3 3.80 3.5 25.46 24.0 49 (3¢
33.00 21.28 50.3 1.50 2.5 21.36 20,0 [3 49
31.00 29.06 6.7 2.53 2.0 25.20 25.0 76 24
35.00 36.70 4.6% 5.56 4.5 23.13 20.0 49 34
33.00 30.38 8.6 2.90 2.5 26.10 23.0 62 38
332.00 29.98 6.7 2.86 2.5 26.74 22.0 . 49 (3
33.00 29.40 12.2 2.96 2.5 24.64 22,0 61 39
.......... ceee 2.99 2.0 22.95 220 . §7 43
..... Siiee 3.10 24.18 veee 1 50 50
...... e cees 4.24 3.0 20.00 20.0 7 93

* Valuation exceeds cost.
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age”; or they apply to bone from which a large share of the
nitrogenous substance has been extracted in the manufacture of
glue. When they are equally fine, the nitrogen of all these
varieties of bone probably has about the same fertilizing value.
But the agricultural value of bone depends very largely on its
fineness, It is a matter of common observation that a whole
bone may lie in the ground for a good while without going to
pieces. Fine grinding increases enormously the surface which
plant roots and the disintergrating forces of the soil can act upon,
and by so doing make the nitrogen and phosphoric acid available,
Much of the bone now sold is dry, free from grease, and could
be easily ground finer than it usually is. More attention should
be paid, both by manufacturers and purchasers, to the fineness
of this material. Increased demand for a fine bone dust will
soon make it more common in the market.

The table of analyses of bone manures contains a column
“Valuation per ton.” Full explanation of the meaning of this
term, and the method of calculation will be found on pages 4 to 8.

Bone Manures Sampled by the Station Agent.

In the tabels on pages 46 and 47 are tabulated analyses of
twenty-five samples.

The samples satisfied their guaranties in all cases but one.
26750, Sanderson’s Ground Bone, contained only 1.50 per cent.
of nitrogen, 1.00 per cent. below guaranty.

Three of these bone manures, 28750, Sanderson’s; 206743,
National Fertilizer Co.’s, and 28731, American Agricultural
Chemical Co.’s, contained considerable saline matter, chlorides
and sulphates of soda, added, no doubt, as dryers and preserva-
tives.

The average cost of the twenty-five samples examined was
$32.62 and the average valuation $29.03.

Sampled by Others than the Station Agent.

In the tables on pages 46 and 47 are included three analyses
of samples drawn by others than the Station Agent. The sta-
tion is responsible only for the analyses, not for the correctness
of the sampling of these.
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SLAUGHTER-HOUSE TANKAGE.
(ANALYSES ON PAGES 50 AND 5I.)

After boiling or steaming various slaughter-house wastes, fat
rises to the surface and is removed, the soup is run off and the
settlings are dried and sold as tankage. In general, it contains
more nitrogen and less phosphoric acid than bone, but both
ingredients probably have about the same agricultural value as
bone, and their valuation is calculated on the same basis.

Sampled by the Station Agent.

The analyses of ten samples are given in the table. In nitrogen
these range from 3.18 to 8.69 per cent., and in phosphoric acid
from 8.48 to 17.96 per cent.

The solubility of the organic nitrogen of ten samples ranges
from 69.9 to 89.0, with an average of 79.1 per cent.

Three analyses call for special notice: :

268341. The buyer states that this was bought on the unit basis,
with a guaranty of 7.67 per cent. of ammonid, which is the
equivalent of 6.31 per cent. of nitrogen, being 0.31 per cent. more
than was found by analysis.

26266. The Wilcox Fertilizer Company objected that this

" analysis, showing nitrogen far above the guaranty, and phos-

phoric acid somewhat below it, did not fairly, represent the stock
they were putting out, and asked that another sample be drawn
and analyzed. This was done and is shown in 26856. '

26196. The percentage of nitrogen in this tankage is quite
below what is guaranteed.

Sampled by Others than the Station Agent.

The analyses of ten samples are given in the table; in some
samples only a partial analysis was made.

25624 is a waste product from a glue factory, sold for $3.25
a ton, the cost of the freight. The percentage of nitrogen is
low, the material contained over 53 per cent. of water, but the
solubility of the nitrogen is high and its fertilizing value is
probably good.

28078 is the product of a sausage factory. The percentage of
nitrogen is low and of phosphoric acid high, as compared with
the tankage made at rendering establishments,

4
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ANALYSES OF TANKAGE.

Station
No. Manufacturer. Dealer or Purchaser.
Sampled by Station Agent.
26454 |American Agr. Chem. C H. M. Kent Co., Stamford
:ggu Buffalo Fertilizer Co............ ..|C. R. Treat, Orange......... .
53 |Buffalo Fertilizer Co............ ..|A. D. Clark, Orange...............
2619% L. T. FrisbieCo........co0v0vvveannn Lightbourn & Pond Co., New Haven
26478 |Lister's Agr. Chem. Works (Ground
Bone and Tankage)................ D. H. Carrier; John Foster.........
26194 |C. M. Shay Fertilizer Co............. L. M. Benham; H. D. Johnson ;
Andrew Ure..........ccocvvnnnn.
26266 (*Wilcox Fertilizer Co................ Manufacturer............co0iiinenaa
36653 Wilcox Fertilizer Co...........c.... Manufacturer.........cccoviiiineas
26196 |[Not known.......coovveneiinunnnnns L. P. Kling, Highwood.............
26248 [Not known No. I.......vvvvinennnn. S. D. Woodruff & Sons, Orange.....
Sampled by Purchasers and others.
25624 |Residue from Glue Manufacture ....\W. O. Burr, Fairfield...............
261 |C. H. Davis & Co......ccvcvvennnnnnn G. H. Selcer, Norwich..............
26151 |Olds & Whipple............covnetnn C. B. Sheldon, W, Suffield..........
26243 [C. M. Shay Fertilizer Co............. E. Manchester & Sons, Winsted.....
26137 (C. M. Shay Fertilizer Co............. C. R. Burr & Co., Manchester.......
26473 Springfield Rendering Co............ Somerville Mfg. Co., Somerville. ...
26078 .. ..ttt Cereenaaeeas W. E. Coe, Stamford...............
25802 |..ciiiiiiiiiiiiiiii it S. D. Woodruff & Sons, Orange.....
25004 [NO. I..oiiiiiiiiiieieeiiennnneniens S. D. Woodruff & Sons, Orange.....
25005 [NO. 2. cviniiiianreieinniiiainnenens S. D. Woodruff & Sons, Orange.....

* See note on page 49.
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ANALYSES OF TANKAGE.

5I

Chemical Analysis.

[
i E Mochasica
3 8% Nitrogen. Phosphoric Acid. Analysts.
8 . [
t § . 5—; K .
AR I IR ;
3. | 8¢ ‘& 5 . 3
s g §§ 4 | 33 §g -;g. g 'é‘ IR RS
[ = - 4 ° > - s - [ “tead
SRR AR AR R ARG
8 s & < |= < | E | R S & |8 |8
$28.00 |$28.93 | 3.2% 0.30 | 0.86 | 2.72 { 1.45 | 5.33 | 4.94 | 13.80 | 13.73 | 48 52

34.00| 31.18 | 9.0 | 0.19 | 1.84 | 3.06 | 0.77 | 5.86 | 6.15 | 14.35 | ... 49 51
34.00) 31.84 | 6.8 | 0.21 | 1.34 | 3.41 | 1.04 | 6.00] 6.35 | 14.58 | .... 49 3
33.00! 31.37 | 5.1 {0.15|2.63 | 1.81 |0.55 | 5.14 | 4.94 | 17.96 | 15.00 { 49 51

*28.00| 21.09 {33.7 [0.10 | 0.80 | I.47 ]| 0.81 | 3.18 | 2.67 | 12.98 | 12.00 | 55§ 45
33.75| 28.92 {16.7 | 0.27 | 3.42 | 2.04 | 1.03 6:76 6.591 9.271 .... 28 72
.......... ... |0.14 ]| 0.50 ] 5.63|2.23 |8.50]6.59| 9.58| 1000 60| 40
.......... . l0.13/0.42| 4.81 | 1.74}{ 7.10{6.59 | 10.31 { 10.00 | ... | ...
.......... 0.30 | 2,50 | 4.75 | 1.14 | 8069 | 9.10| 8.48] .... 46 54
.......... 0.36 | 1.87 12,701 1.97 | 6.90| ... { 10.52 . 30 70
.......... 0.00|1.72{1.05|0.25}3.02}| ... | ....

3000 ..... ... 10251 0.66| 4.8 | 1.7417.46| ... [10.02] .... | ... | ...

34.00| 28.96 117.4 {0.12|1.04]3.78 | 1.69|6.53]5.76| 8.34| 8.00| 48 52

34.00 | 29.33 |15.9 0.28 | 3.46 | 1.97 1 1.14 | 6.85] 7.00| 9.34 | 12.00| 39 71
I-'_*_—

PO ve. {029 6.71 7001 ... ] 9.34) coen | i ] us
35.00 | 31.68 [10.4 [0.08 |4.29]|1.68]1.20|7.25|8.00| 8.85|13.05| 46 54
3000 ..... ... ]003/1.28]1.4310.76)13.501 ... [22.45] .... . ves
.......... 0.25 ; 2.48 | 3.60 | 1.73 | 7.06 10,71 .
.......... 0.28 | 2.42 | 2.67 | 1.81 ] 7.18 10.58 .

..... cean 0.30 | 2.47 1 2.59 | 1.88 | 7.24 10.52

* Valuation exceeds cost.
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Spurious Tankage.

’

Various articles have been sold, or offered for sale, in Connecti-
cut this year as tankage which were not tankage, but mixtures
containing inferior forms of nitrogef of low solubility, in some
cases reinforced with sulphate of ammonia to bring the total
nitrogen up to the amount found in genuine tankage. Their
analyses are as follows:

Spurlous TANKAGE.

Nitrogen. PhoAugll;odc
Orguic.. Total.
s‘i‘;‘.’" Manufacturer or Dealer. g P -_-.;-; _sg )
E1 2| 8| € 3 3
@
B §| = ¢ | g g , H
- £ — -
< 2 £ 3 g g 3 g
2 g | E &3] &8)3&
26422 |Fertilizer Materials Sup-
ply Co., N. Y... .{0.12 |0.36|2.74 | 2.76 | 5.8 | 5.76 | 5.22| 6.8
26524 |[Fertilizer Materials Sup- )
ply Co,, N. Y.......... 0.04'| 0.51 | 2.60 | 2.49 | 5.64 | 5.76 | 5.83] 6.8
26565 {Armour Fertilizer Works| 1.50 | 0.45 | 1.17 | 0.88 | 4.00 | 4.12 |14.44] 16.0
z 3211 {Manufacturer unknown..|*%.. {0.26 | 1.44 | 4.31 {601 5.7 | ... | 6.8
20249 “ o ..|0.0510.50{0.3511.44 {2.34] ... | 2.03] ...
25629 s . ..|5.82(0.77|1.14 | 1.13 {8.86] ... | ...

28565. Made by Armour Fertilizer Works. Sampled from;
stock of A. Grulich, Meriden. i
26524 and 26422. Sold by Fertilizer Materials Supply Co.,
N. Y. One sample of stock bought by Conn. School for Boys,
Meriden, the other by W. A. Simpson, Wallingford. The Fertil-
izer Materials Supply Co. states that this tankage was bought of a
reputable rendering establishment in Chicago and was under-
stood by them to be genuine slaughter house tankage, and that
the Chicago establishment, in reply to a later inquiry, stated in
a general way that no inferior material was used, but not with

satisfactory definiteness regarding this particular shipment.

PP
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25629. Sent by the E.'B. Clark Co., Milford. 25211 and
26249. Sent by S. D. Woodruff & Sons, Orange. The manu-
facturer’s names are unknown.

The three samples at the bottom of the table were sent for
examination by prospective buyers, who stated that the tankages
were offered for sale, but were suspected of being inferior.

The sample, 26585, sold by Armour Fertilizer Works contains
1.5 per cent. of nitrogen as ammonia. No such amount is ever
found in a straight tankage, as will be seen from the table on page
12, the highest percentage found in-those examined being 0.36.

Practically all of the nitrogen in a tankage (from 4.5 to 8
per cent.) is in organic form. The above sample has but 2.50
per cent. in this form. The solubility of its organic nitrogen is
also lower than the average of slaughter-house tankage. ' On the
other hand, the percentage of phosphoric acid is higher than in
most tankages. It has evidently been treated with acid and is
in fact a nitrogenous superphosphate and not a tankage.

Of the organic nitrogen in the two samples sold by the
Fertilizer Materials Supply Company, 47.1 and 44.5 per cent,
respectively, are classed as inactive insoluble nitrogen as defined
on page Q.

In genuine tankages, tabulated on page 12, only 21.7 per cent.

- of the organic nitrogen is in this class, as the average, the high-

est figure being 28.8. The percentage of phosphoric acid is
little more than half what is usually found in tankages which
have between 5 and 6 per cent. of nitrogen,

The determinations show quite conclusively that these two sam-
ples are not genuine tankage but nitrogenous matters of low
solubility and probably inferior fertilizing value. .

The same conclusion is warranted regarding 28211, which has
only 1.7 per cent. of nitrogen that can be considered of good
agricultural value. 26249 is a garbage tankage, also of small
agricultural value.

20629 is another sample sold as tankage, but containing 5.82
per cent. of ammonia, probably added as sulphate to some inferior
stuff (as shown by the low solubility of its nitrogen), to make it
“analyze” like a high-grade tankage.

It is a misnomer, and works deception, to call any of these
materials ‘“tankage,” a word which has long had in the trade
the meaning given on page 49.
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Farmers are warned against buying “tankage” which the
seller does not guarantee to be genuine slaughter-house tank-
age. As the above statements show, nitrogenous matters of
small fertilizer value are now being sold under the nusleadmg,
if not directly fraudulent, name of tankage.

It will later appear that in a few cases they have also been
found in mixed fertilizers.

DRY GROUND FISH AND ACIDULATED FISH.

(ANALYSES ON FOLLOWING PAGE.)

This is a by-product from the manufacture of fish oil, a process
which removes from the fish little that is of value as a fertilizer.
The fresh fish are cooked by steam, pressed to remove the oil,
and dried either in the air or by steam. The scrap is sometimes
sprinkled with diluted oil of vitriol to check putrefaction, whereby
the bones are softened and to some extent dissolved.

The analyses of ten samples appear in the table: 26510 is
below its nitrogen guaranty.

The solubility of the organic nitrogen ranges from 62.0 to 82.1,
with an average of 71.1 per cent.

The samples of dry ground fish have on an average 8.48 per
cent. of nitrogen and 7.06 per cent. of phosphoric acid, at an

average cost of $43.75,
All are of good quality.

MIXTURES OF PHOSPHATES WITH POTASH SALTS.

28535. Wheeler's Grass and Oats Manure. Sampled from
stocks of R. H. Hall, East Hampton, J. C. Nettleton, Madison,
and T. Richmond, New Milford.

26568, American Agricultural Chemical Co.’s Grass and Qats.
Sampled from stock of Alvah Morgan, East Lyme.

Both of these brands are made by the American Agricultural
Chemical Company.

26672. National Soluble Bone and Potash. Sampled from
stock of Gallagher Bros,, Wallingford.
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ANALYSES, :

26535 26568 26572
Water-soluble phasphoric acid .................. 876 977 919
Citrate- * “ YN 249 183 214
Citrate-insoluble  * R 1.02 124 099
Total phosphoric acid found .................... 1227 1284 1232
Total phosphoric acid guaranteed................ 12.0 12.0 12.0
Water-saluble potash found ............... ..., 217 2.41 2.19
Potash guaranteed ........coviiiiiiiiiiaiinen, 2.0 2.0 20
Cost per ton ...... e sesieecreenioeecstrtiaannn $22.50 2500 20.00
Valuation per t0n .....cveveiinnvennrninsinaanes $1213 1280 1224

Percentage difference between cost and valuation. 855 954 634

NITROGENOUS SUPERPHOSPHATES AND GUANOS.
(ANALYSES ON PAGES 62 To 83.)

Here are included all the commercial mixed fertilizers con-
taining nitrogen, phosphoric acid and potash which have been
analyzed in 1911, tabulated under the names of their manufac-
turers, alphabetically arranged. The names and addresses of the
agents from whom the samples were taken are omitted because
of the restrictions placed on the station printing, and the addi-
tional analytical data, which must be printed in the table. These
data concern the value of the organic nitrogen, a matter which
has been under discussion and study for a long time.

THE SOLUBILITY OF THE ORGANIC NITROGEN IN MIXED
‘ FERTILIZERS.

The discussion on pages 8 to 22 shows that of all forms of
nitrogenous organic matter which are considered to be readily
available to crops, a part, usually a small part, dissolves in water.
Of the remainder, a part, and the larger part, is soluble in potas-
sium permanganate solution, when used in the way described.
There remains the smaller part of the nitrogen which is insoluble
in either water or permanganate, and this we call “inactive”
organic nitrogen.

It is not contended that this insoluble nitrogen is wholly inert
and does not become, in time, available to crops; but our own
vegetation tests, as well as more extensive tests made by others,
justify the belief that it is distinctly inferior in immediate fertil-
izing action to the soluble portions, and that it is reasonable to
call it “inactive.” ' '
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The discussion above referred to also shows that most of the
forms of organic nitrogen so far tested, which are commonly
considered to have inferior trade and farm values, such as wool
waste, leather preparations, garbage tankage, peat, etc., contain

_very little, if any, nitrogen soluble in water. A part, differing with

the nature of the material, is soluble in permanganate solution,
while the rest, and the larger part, is insoluble or “inactive.” In
a word, it is possible to judge whether the organic nitrogen in a
mixture is in an active or an inferior form, by determining its
solubility. '

All the nitrogenous superphosphates this year analyzed have
been tested as to the solubility of their organic nitrogen. Our
study of the whole matter forces us to look with suspicion on
samples in which the inactive nitrogen makes up one-half or more
of the organic nitrogen which is insoluble in water. The pres-
ence of inferior forms, however, does not always condemn the
fertilizer as inferior. To illustrate:

In a previous report, 1909-10, p. 76, we have discussed the use
of inferior forms of nitrogen, such as peat or garbage tankage,
as a “conditioner.” A small amount of either, added to a mix-
ture of chemicals which, without this addition, cakes or hardens
on storage, will keep it fine and soft indefinitely. In some cases
a “conditioner” may be absolutely necessary and defensible if
the nitrogen which it contains is not included in the manu-
facturer’s guaranty, i. e. if he furnishes enough soluble nitrogen
to meet his guaranty without counting this inactive form. But
where the organic nitrogen makes a very considerable part of
the total nitrogen and more than a half or more of it is inactive
we consider the mixture to be inferior.

The fertilizers named in ‘the following table as a rule con-
tain little or no water-soluble organic nitrogen and the percent-
age of “inactive” organic nitrogen is in most cases considerably
larger than the percentage of active-insoluble organic nitrogen.
They are, for these reasons, open to strong suspicion of containing
comparatively inert forms of nitrogen.

In some of them, however, the percentage of nitrogen guaran-
teed is supplied without taking account of the “inactive” nitro-
gen. No objection is made to its use under these circumstances.

The others, which do not meet their guaranty after deducting
the “inactive” nitrogen, are printed in full face type.
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(ANl figures refer to nitrogen alone and are percemtage amounts. )
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Williams and Clark Potato
Manure .....cocevnrnnrcnns 29 | 0.71 | 0,20 { 0.33 [ 0.33 [ 0.63 | 2.20 | 2.06 { 65.6 |— .49
Armour All-Soluble.......... 21 | 1.42 | 0.23 | 0.00 | 0.56 | 0.59 | 2.80 | 2.88 | 51.3 |— .67
o Ammoniated Bone

with Potash................ 15 | 1.95 { 0.14 | 0.12 | 0.39 | 0.45 | 3.05 | 2.47 | 53.6 |+ .13
Armour’s Complete Potato...| 30 { 0.76 | 0.10{0.00 { 0.35 | 0.51 | 1.72 | 1.05 | 50.3 [— .44
o Fish and Potash. . 23 { 1.33{0.20 | 0.00 | 0.28 [ 0,53 | 2.34 | 2.06 | 65.4 |— .25
“ Fruitand RootCrop 19 | I.17 | 0.06 | 0.07 | 0.19 | 0.35 | 1.84 | 1.65 | 64.8 |— .16
¢ H. G. Potato....... 22 | 1.17[0.05 } 0.00}|0.22 | 0.40 | 1.84 | 1.65 | 64.5 |— .21
o Bidwell’s Formula..| 15 | 1.56 | 0.41 { 0.07 | 0.27 | 0.40 | 2.71 | 2.47 | 59.7 |— .16
Berkshire Grass Special...... 18 | 3.30 | 0.12 | 0.00 | 0.66 | 0.89 | 4.97 | 5.0 |57.4 |— .92
Buffalo Farmers’ Choice...... 33 |eaenn 0.34 | 0.10 | 0.20 | 0.3I | 0.95 | 0.80 | 60.8 [— .16
Clark Special for General Use.| 8 | 1.44 | 1.68 | 0.00|0.21 | 0.27 | 3.60 | 3.30 { 56.2 [+ .03
‘¢ Special 10§ Brand...... 7 | 1.55 | 1.66'| 0.00 } 0.14 | 0.27 | 3.62 | 3.30 | 65.9 |-+ .05
Coe~Mortimer’s Gold Brand...{ 20 | 0.10 | 1.42 | 0.27 {0.37 | 0.53 | 2.69 | 2.47 | 58.9 |— .3I
MapesAvemgeSoﬂ Complete 6 |2.35]| 1.70 | 0.00 | 0.12 | 0.26 | 4.43 | 4.1 | 68.4 |+ .07
Cereal Brand.......... 19 | 0.84 | 0.56 | 0.05 | 0.86 | 0.39 | 3.10 | 1.69 | 60.0 |+ .02
O “A”Brand . ...iieeen. II | I.44 | 0.69 | 0.00 | 0.18 { 0.30 | 2.61 | 2.47 | 63.5 [— .16
** Corn Manure..... eeses| 16 | 1,02 1 0.88 [ 0.08 | 0.23 | 0.43 | 2.64 | 2.47 | 65.2 {|— .26
** Economical Potato..... 9| 1.86]71.14|0.11 [0.16 ]| 0.31 { 3.58 | 3.29 | 66.0 |— .02
** Fruit and Vine...,....| 17 | 1.55 | 0.10 | 0.03 | 0.22 | 0.39 | 2.29 | 1.65 | 63.9 |+ .25
‘¢ Potato Manure........ 7 )2.08]1.28|0.12|0.13|0.27{3.88|3.60{67.5 | — .08
*“ Tobacco Starter, Imp..; 10 | 3.60 | 0.13 | 0.00 | 0.37 | 0.48 | 4.58 | 4.1 {56.5 |+ .00
‘‘ Vegetable Manure..... 7 12.99] 1.40{0.08 | 0.26 | 0.34 { 5.07 | 4.9 |56.7|— .17
Woodruff's Home Mixture....| 25 | 1.60 | 0.09 | 0.4I | 0.63 | 0.92 | 3.65 | 3.29 | 50.4 |— .56

* See definition, p. 9.

I. SAMPLED BY STATION AGENT.
Analyses Requiring Special Notice.

26228 and 26437. Bowker’s Lawn and Garden Dressing. The
first analysis showed considerably less potash than was guaran-
teed and somewhat less phosphoric acid. A second sample, 26437,
contained the full percentage of potash and rather more phos-
phoric acid. Neither fully meets the guaranty in either nitrogen
or total phosphoric acid. '
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28323. Bowker’s Market Garden Fertilizer. The sample con-
tained less than the guaranteed amount of potash. It was com-
posed of three samples, one of which, it was learned after the
analysis was done, might have been last year’s stock. It was not
possible to get another sample of this brand, but nitrogen and
potash were determined in each of the three samples to see
whether some one of them might be totally different from the
others. The results were:

Nitrogen .. 3.08, 230, 2.50 Average.. 263 Guaranteed.. 247
Potash .... 863, 10.29, 9.18 “ .. 936 “ .. 10.00

These figures show no close agreement, but no such wide
divergence as proves confusion with another brand.

26542. Bowker’s Tobacco Ash Elements. This analysis was
made on a mixture of two samples drawn by the station agent,
one from stock of E. A. Root, East Granby, the other from
G. N. Thompson, Suffield. The potash is 0.83 per cent. below
guaranty and the “available” phosphoric acid 2.11 per cent. above.

Another sample, 28760, drawn by our agent from Bissell-Graves
Co., had 15.26 per cent. of potash. Two others, 26395 and 26396,
drawn by the Bissell-Graves Co., contained 14.95'and 14.77 per
cent., and finally, a sample sent by Seth Viets, West Suffield,
28989, contained 14.41 per cent. Two other samples, 28629 and
26289, of which the full analyses are given on pages 82 and 83,
showed 14.24 and 15.97 per cent. of water-soluble potash respect-
ively.

It is obvious that this brand contains, on the average, very
nearly the guaranteed amount of water-soluble potash, but the
nature of the mixture, and probably the mechanical separation
of the ingredients of the fertilizer, make a very accurate sampling
difficult,

26640. Stockbridge Manure for Seeding Down. This analy-
sis shows a per cent. less of potash than is guaranteed. It was
made on a mixture of two samples which contained 8.74 and 9.39
per cent, respectively. Another sample, 28981, was then drawn
of another dealer, the analysis of which, as appears in the table,
differs from the first, chiefly in a higher per cent. of potash, which
does not, however, meet the guaranty.

26283. Stockbridge Top Dressing and Forcing. This analy-
sis made on a mixture of two samples showed a serious
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deficiency in nitrogen. A second sample, 26438, drawn from
stock of another dealer, fully met the guaranty.

26641, 26643, 264605, 26645 and 26642 are Special Potato, Gold
Brand Excelsior Guano, New Englander Corn and Potato, Peru-
vian Vegetable Grower and Red Brand Excelsior Guano, made by
the Coe-Mortimer Co. All showed a deficiency of potash. Second
samples of each were drawn, in some cases from other dealers,
which in all but two cases met the manufacturer’s guaranty.

26230. Essex Fertilizer Co.’s Complete for Potatoes, Roots
and Vegetables. In identical samples the company’s chemist
found 3.15 per cent. of nitrogen, while the station found 3.02
per cent. Repetition of our work did not change this figure.

26231. Frisbie’s Vegetable Grower. The analysis was made
on a single sample and showed a deficiency of both nitrogen and
potash. The manufacturer protested that the analysis did not
represent the stock he was shipping and asked that another sam-
ple be drawn. Two other samples were therefore taken and the
analysis of a mixture of them is given in the table, 26388. This
analysis shows the full amount of nitrogen guaranteed, but a
deficiency of one per cent. of potash.

28881, National Fertilizer Co.’s Complete Root Fertilizer,
showed a deficiency of both nitrogen and potash A second sam-
ple was therefore drawn from the stock of the same dealer, which,
as appears in the table, 27018, met the manufacturer’s guaranty.
This second sample does not represent the same shipment of
stock as the first.

26287. Rogers & Hubbard Co.’s Potato Phosphate. As this
analysis showed slightly less nitrogen than was guaranteed, the
manufacturers asked that a second sample be drawn. This was
done, from stock of another dealer, and is represented by 26718.
This shows somewhat more nitrogen and less potash than the first
analysis.

GUARANTIES.

Of the 255 samples, 56, or nearly one-fifth of the number, did not
in all respects meet their guaranties: 25 were deficient in potash,
17 in nitrogen, 5 in phosphoric acid, and g in two or more ingredients.

In most cases the deficiency was not large and was balanced by a
corresponding surplus of another ingredient, so that the buyer got an
amount of plant food fully equivalent to what was guaranteed.

In two brands, however, the deficiency was not thus balanced by

€xcess of other ingredients. These are 26438, Buffalo Top Dressing,
and 26664, Chittenden’s Potato Manure.
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Cosr.

An effort is made to get a statement of cash retail price from
each dealer from whom a sample is taken and these statements
are in all cases submitted to the manufacturer for criticism. In
general an average of the quoted prices forms the basis of com-
parison between cost and valuation.

VALUATION.

The method and meaning of valuation is explained on page 8.

The schedule of trade-values is given on page 7. The
organic nitrogen in mixed fertilizers is reckoned at 20 cents per
pound. Citrate-insoluble phosphoric acid is rated at 2 cents per
pound. Potash is rated at 414 cents, if sufficient chlorine is pres-
ent in the fertilizer to combine with it to make muriate. If there
is more potash present than will combine with the chlorine, then
this excess of potash is reckoned at 5 cents per pound, except in
those cases where carbonate of potash has been used in the mix-
ture. But if carbonate of potash is claimed, the per cent. of pot-
ash required to combine with both the chlorine and the soluble
sulphuric acid is subtracted from the whole amount of potash
present and the remainder is calculated as carbonate.

In most cases the valuation of the ingredients in superphos-
phates falls considerably below the retail price. The difference
between the two figures represents the manufacturer’s charges for
converting 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. This matter has been discussed on page 4. The
following statement, given by a manufacturer, serves to show in
a general way what these items are and their approximate amount :

. Final mixing, bagging and loading .................... $1.50
Bags (100 1b.) .oiviiiiineiniiiii ittt e e 1.50
Shrinkage, § Per €ent. «......cvvrivrrvnennrenecnnnnan 1.00
Interest 12 months, average ..........ccovveviiniienennn 2.00
Commissions for warehousing, selling and collecting,

average S percent, ...... .. iiiiiiiiiiiiiiaiaeans 2.00
Freight 2.50 t0 3.50 OF MOTe ... 'ennvrrrieneeennns 3.00

———

$11.00
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Sampled by Station Agent:
The American Agricultural Chemi-
cal Co., New York City.
26430 [Complete Manure with 10% Potash.|Milford, Meriden ........[$38.25/826.06| 46.8
26536 |Complete Tobacco Manure (from|Hazardville, Windsor
Sulphate) ..eoevveinriirennannns Locks, New Milford ..| 38.75| 27.95| 38.6
26356 |Complete Tobacco Manure (from
Carbonate) .........cecevuvnnn.. Glastonbury ........... ..| 37.00{ 29.74| 24.4
26323 Grass and Lawn Top Dressing ..... New Haven, Wapping....| 35.50| 20.24} 75.4
26308 |H. G. Fertilizer, 10§ Potash........ Norwich Town, Rockville.| 38.25| 23.66| 61.7
26592 |H. G. Tobacco Manure............ Wapping .......... ....| 48.00| 34.87| 37.7
26706 |H. G. Tobacco Manure...... e...../Broad Brook 48.00| 37.22| 29.0
26591 |Tobacco Starter and Grower ....... Hazardville, New Milford| 38.50| 24.81| 55.2
Bradley Branch.
26312 [Complete Manure for Potatoes and|{Norwich Town, Milford,
Vegetables ...........co0n0vun... Stafford Springs........ 37.50| 26.19| 43.2
26513 |Complete Manure for Top Dressing,
Grass and Grain ................ Hazardville, Andover ....| 38.50| 23.72| 62.3
26630 |Complete Manure with 108 Potash .|Burnside ... ............. 39.00| 26.07| 49.6
26310 |Corn Phosphate..... ............ .|Norwich Town, Milford, .
So. Coventry .......... 29.00| 17.67| 64.1
26559 |[Eclipse Phosphate ................ Milford, Putnam.......... 28.00| 14.33| 95.4
26404 |[Farmers’ New Method Fertilizer ...|Middletown, Stafford
Springs, Putnam ....... 30.00| 17.17| 74-7
26311 |Niagara Phosphate . ............... Middletown, Milford, So.
Coventry .....covnuvne- 27.75| 12.58/120.6
26309 (Potato Fertilizer .................. Middletown, Milford, So.
Coventry ..oooveueneennn 30.25| 19.07| 58.6
26313 |Potato Manure ...... eeeecennnann Suffield, Milford, Stafford
Springs......coineenenn 33.00| 20.56| 60.5
26380 |Superphosphate........ Ceteeees ean Suffield, Thompsonville,
Windsor Locks ........ 33.25| 19.72| 68.6
Church Branch. .
26278 |Fish and Potash .......... cerinaes Hazardville, Middletown .| 30.00| 16.46| 82.3
Great Eastern Branch. *
26460 (General ............... PN East Lyme, Madison, Tor-|
1174007 R 29.25| 15.20| 92.4
26560 |H. G. Vegetable, Vine and Tobacco
Fertilizer ........cccvveuvvennnn. East Hampton, Madison..| 32.50{ 20.94| 55.2
26593 |Northern Corn Special ............ East Hampton. .......... 32.00| 19.97| 60.2
North Western Branch.
26537 |Fish, Bone and Potash ............ New Haven, Bristol, Suf-
field ........ccov0unnnn 30.00| 17.70| 69.5
26595 {Market Garden Phosphate ..... .../Southport, New Miiford . 33.75| 22.48| so.1
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NiTROGEN. PHOSPHORIC ACID. POTASH.
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.{2.43] 0.11] 0.36( 0.41| 3.31] 3.3| 5.25| L.19| 0.51] 6.95! 7.0| 6.44| 6.0/ 10.45| 10.0| 26430

.} 0.23! 0.81, 2.10! 1.34; 4.48{ 4.5] 1.18| 3.82| 1.65| 6.65/ 4.0| 5.00| 3.0{ !5.61] 5.5 26536
0.15' 0,13! 1.24} 1.89] 1.11{ 4.52| 4.5| 0.19{ 5.40| 2.87] 8.46| 4.0| 5.59! 3.0{ *5.57| 5.5 26356
2.37' 0.16} 0.16| 0.65| 0.51| 3.85| 3.9| 3.99| 1.62] 0.36| 5.97| 6.0] 5.61] 5.0 2.16| 2.0 3635Z
0.68; 0.go{ 0.09| 0.47} 0.28| 2.42| 2.5| 4.65] 2.64] 1.29| 8.58] 7.0| 7.29! 6.0/ 9.91| 10.0| 2630
...13.20| 0.14| 1.82} 0.65] 5.81} 5.8] 4,76 1.59| 0.26| 6.61| 6.0| 6.35/ 5.0 %8.73| 10.0! 26502
0.36: 3.16! 0.08; 1.59] 0.77] 5.96} 5.8| 4.04] 1.37] 0.35] 5.76| 6.0| 5.41] 5.0|*11.51] 10.0| 26706
o.obi 1.88} 0.36| 0.86! 0.44 3.60! 3.3} 6.94] 1.83 0.58 9.35| 9.0} 8.77| 8.0 *4.11] 4.0 26591

|
0.65' 1.42| 0.20| 0.68] 0.32}. 3.27| 3.3| 7.17| 2.1I) 1.06{10.34] 9.0} 9.28/ 8.0l 7.31] 7.0/26312
2.27| 1.93} 0.13) 0.39| 0.26| 4.98| 4.9{ 3.31| 1.89} 1.04] 6.24| 6.0| 5.20| 5.0{ 2.65| 2.5/ 26513
°'°9, 2.68{ 0.03' 0.38{ 0.27| 3.45! 3.3} 4.46| 2.08| 0.70| 7.24| 7.0| 6.54| 6.0/ 10.03] 10.0 30
0.64. 0.59; 0.19: 0.49' 0.33| 2.24] 2.1] 5.87| 2.75| 1.45/10.07| 9.0| 8.62| 8.0/ I.92] 1.5/ 26310
...io.zo 0.34 0.29| 0.37| 1.20] 1.0| 5.84| 2.54| 1.66/10.04| 9.0] 8.38] 8.0] 2.05| 2.0/2655¢
0.20 0,75/ 0.18) 0.48 0.34! 1.95[ 1.7 6.51 2.32| I.19{10.02| 9.0| 8.83| 8.0/ 3.21] 3.0 26404
o.ogE 0.24| 0.24| 0.22{ 0.29| 1.08| 0.8] 5.77| 2.17| 1.04| 8.98| 8.0| 7.94| 7.0/ 1.38| 1.0 26311
0-431 0.60} 0.16} 0.60: 0.37| 2.16| 2.1! 6.32} 2.54 1.37/10.23] 9.0] 8.86| 8.0 3.51] 3.0/26309
0.36; 1.24] 0.17! 0.54} 0.37| 2.68| 2.5| 5.39| 1.53| 0.77] 7.69{ 7.0{ 6.92| 6.0{ 5.58/ 5.0/ 26313
0.09! 1.31} 0.25} 0.56{ 0.30| 2.51| 2.5; 7.32! 2.14] 1.34{10.80|10.0| 9.46{ 9.0, 3.31] 2.0| 26380
0.15, 0.36{ 0.37' 0.61} 0,62] 2.11 2.1} 4.50| 2.34] 0.90! 7.74| 7.0| 6.84| 6.0 2.53| 2.0}26278
..{o.xs 0.27| 0.24] 0.29] 0.95| 0.8/ 6.03] 2.56 1.54/10.13] 9.0{ 8.59 8.0] 4.02] 4.0| 26460
... 1.00{ 0.40| 0.29| 0.41} 2.10| 2.1/ 6.35| 2.17| 1.59(10.11| 9.0| B.52: 8.0f 6.16/ 6.0] 26560
E x.zg‘ 0.32] 0.54; 0.31] 2.60] 2.5! 7.00| 2.34! I.50{10.93/10.0| 9.34| 9.0 2.23] 2.0|26593
0.34] 0.48] 0.46| 0.65/ 0.59} 2.52| 2.5 2.69| 2.32| 0.68] 5.69| 5.0 5.01; 4.0| 4.38] 4.0]26537
...l 1.56! 0.09 0.51' 0.44! 2.60| 2.5! 6.60! 2.30' 1.16'10.06! 9.0 8.90| 8.0l 5.99| 6.0'26505

! 1.20% as muriate, 4.41% as sulphate,
! 1.73% as muriate, 2.29% as sulphate,

1.55¢€ as carbonate.

3 1.30% as muriate, 7.43% as sulphate.
4 1.25% as muriate, 10.26¢ as sulphate.
8 0.65% as muriate, 3.46% as sulphate.
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Station No.

...............
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Manufacturer and Brand. Place of Sampling. > a w24
: 281 g |28
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| e
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Sampled by Station Agent:
North Western Branch (Conrinued).
10% Potato Fertilizer............... Waterbury, New Haven ..|$37.00/$23.64] 56.5
Universal Fertilizer ............... So. Meriden ............. 33.00{ 22.03/ 49.8

Packers’ Union Branch.

Animal Corn Fertilizer ............ Waterford ............... 32.00, 19.79| 61.7
Gardeners’ Complete Manure ..,... Riverton, East Granby....| 37.00| 26.49! 39.7
Potato Manure.........coovnvnennn Waterford, East Hampton| 32.00] 21.03] 52.2

Quinnipiac Branch.

Climax Phosphate ................ Plainfield, Andover...... 24.75! 14.03| 76.4
Corn Manure ......ovveenineennns Wallingford, Plainfield,

Andover .............. 28.00| 17.31| 61.8
Market Garden Manure ........... Southport, Norwalk ....| 36.50] 26,17} 39.5
Phosphate ...........ccocevenunn., Wallingford, New London| 32.00| 19.73 62.2
Potato Manure....... ....c..e.vn.. New London, Southport,

Norwalk ........ teeans 31.75{ 18.20| 74.5
Potato Phosphate ................. Wallingford, New London,

Southport ....... ..... 29.75| 18.99| 56.7

* Read Branch.

Practical Potato Special ........... Hazardville, Plantsville,

New Canaan........... 30.00! 4.86/101.9
Standard Superphosphate.......... Plantsville, Ellington, So.

Meriden............... 31.25) 14.84{110.6
Vegetable and Vine Fertilizer...... East Canaan............. 33.00| 31.86] 51.0

Wheeler Branch.

Corn Fertilizer....cocvveivennnnns. Torrington, Riverton, East *

’ Granby.......cc0vuunnn 29.75| 16.28| 82.7
Havana Tobacco Grower .......... Riverton, East Granby....| 36.50 26.41] 38.2
Potato Manure..........coivvinenn Torrington, Riverton, East

Granby.......00vhunnn. 31.00! 18.13 71.0

Williams and Clark Branch.

Americus Ammoniated Bone Super-
phosphate .....cccovvreenanannns Waterbury, Hillstown ....| 33.50] 20.15} 66.3
Americus Corn Phosphate......... Milford, Ellington, Wal-
. lingford ............... 30.75! 16.18| 9o0.0
Americus H. G. Special Fertilizer . .{Plainville, Wapping ..... 38.75, 25.8¢9! 49.7
Americus Potato Manure .......... Wapping, Ellington ...... 32.25 19.04| 09.4
Potato Phosphate ................. Waterbury, Ellington, Wal-
lingford ............... 33.75| 19.38] 74.X
The Armour Fertilizer Works,
Baltimore, Md.
All Soluble. ....ccvvvvniniiiennnn, New Haven, Bridgeport,
Norwalk .............. 33.25| 21.49{ 54.7
Ammoniated Bone with Potash ..../Danielson, Norwalk, Wil-
limantic 29.00{ 18.75, 54.7

L R N
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NITROGEN. PuosrmoRIiC ACID. POTASH,
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o.10{ 0.63] 0.26| 0.42| 0.44| 1.85| 1.7| 6.02| 2.98| 1.27|10.27] 9.0| 9.00 8.0| 10.01| 10.0| 26226
...| 1.23[ 0.14| 0.70{ 0.54| 2.60| 3.5| 7.71| 2.06 0.49|10.26{ 9.0| 9.77| 8.0] 4.49| 4.0{ 26594
p
...| 1.27] 0.31] 0.60| 0.30| 2.48| 2.5 6.88| 2.78| 1.09|10.75/|10.0f 9.66| 9.0| 2.40| 2.0| 265
o.10| 1.51| 0.25| 0.36{ 0.41| 2.63| 3.5] 5.37| 1.97| 1.05| 8.29] 7.0| 7.24} 6.0|®10.67| 10.0 265
...| 0.85} 0.43| 0.40| 0.37| 3.05] 3.1 6.35| 3.40| 1.28[10.03] 9.0| 8.75| 8.0 6 30| 6.0| 26561
0.06| 0.25| 0.26] 0.38| 0.28 1.23| 1.0| 5.32| 2.64| 1.61] 9.57| 9.0 7.96| 8.0 3.14| 3.0]26514
0.52| 0.50{ 0.23{ 0,61| 0.34| 3.20| 3.1| 5.49| 2.98| 1.66|10.13| 9.0| 8.47| 8.0] 1.59| 1.5{26515
...] 1.73} 0.29} 0.93! 0.47| 3.41| 3.3| 7.40| 1.19{ 0.60| 9.19| 9.0| 8.59| 8.0 7.13| 7.0} 26432
0.82] 0.53] 0.13| 0.54| 0.44| 2.46| 2.5| 5.71| 3.78 2.09{11.58(10.0| 9.49| 9.0| 2.33| 32.0| 26279
0.45| 1.05] 0.08| 0.48] 0.37| 2.43| 2.5| 4.76| 2.24 0.97| 7.97| 7.0{ 7.00| 6.0] s5.08| s5.0{ 36431
0.491 0.56] 0.24 0.52| 4.31| 2.12] 2.1] 6.44| 3.77| 1.37|10.58 9.0| 9.21| 8.0 3.37| 3.0]26314
0.12{ 0.21} 0.26| 0.31| 0.go| 0.8 2.55| 1.89| 0.79| 5.23| 5.0 4.44| 4.0| 8.51| 8.0[26433
0.16| 0.26] 0.28] 0.30| 1.00| 0.8| 5.99( 2.05| 0.81| 8.85| 9.0| 8.04| 8.0 4.26| 4.0 36433
1.03} 0.42| 0.42] 0.41| 2.28| 2.1| 6.42| 2.28 1.68|10.38| 9.0 8.70| 8.0/ 6.22 6.0 265
...| 0.75] 0.33] 0.30| 0.28] 1.66| 1.7 6.56 3.58| 1.51|10.45| 9.0| 8.94| 8.0{ 2.19| 3.0|26538
o.10] 1.51} 0.28] 0.43| 0.31| 2.62| 2.5| 5.38] 1.89| 1.07| 8.34] 7.0| 7.27| 6.0|%10.52| 10.0[ 26599
1.15] 0.25| 0.31| 0.34| 2.05 2.1| 6.22| 2.61| 1.3410.17] 9.0| 8.83| 8.0] 3.08| 3.0|26539
...| 1.33| 0.22| 0.61| 0.44| 2.60| 2.5| 7.69| 1.89| 1.05|10.63[10.0| 9.58| 9.0| 2.31| 2.0[26600
0.44| 0.69| 0.22} 0.41| 0.36( 2.12| 2.1| 6.35| 2.51| 1.78/10.64] 9.0| 8.86| 8.0 1.90| I.5 222:!
0.06{ 2.27| 0.11| 0.54| 0.46| 3.44| 3.3| 7.12| 1.69| 0.70| 9.51| 9.0/ 8.81| 8.0/ 7.01| 7.0|20001
0.71| 0.20| ©.33} 0.33] 0.63| 2.20| 2.1{ 6.79| 1.82| 1.24| 9.85| 9.0 8.61| 8.0] 3.41| 3.0|26563
0.24| 1.05| 0.15( 0.64| 0.40| 2.48| 2.5| 4.94| 1.99 0.87 7..80 7.0| 6.93| 6.0 4.82| 5.0/26462
1.42{ 0.23] 0.00| 0.56| 0.59| 2.80| 2.9| 6.48| 1.83| 0.75| 9.06| 8.5| 8.31| 8.0 4.75| 4.0/36435
1.95 0.14] 0.12] 0.39] 0.45| 3.05! 2.5| 4.60| 1.97] 0.93| 7.50! 6.5| 6.57! 6.0' 2.51| 2.0|26488

! 1.00¢ as muriate, 9.67% as sulphate.

5

? 0.51% as muriate, 10.0I% as sulphate.



66

NITROGENOUS SUPERPHOSPHATES.

CONNECTICUT EXPERIMENT STATION REPORT, IQII.

2 °
i Q
M & §?
¥e g ey
. 58S 5 |58
s Manufacturer and Brand. Place of Sampling. g g2 |[B%¢
z ' .28 § |82
g [ s |E88
2 32| 3 |Eis
a ar S |8°°
Sampled by Station Agent:
The Armour Fertiliser Works .
¢ Baltimore, Md. ( Continued).
26381 |Bidwell’s Formula for all Crops....|Windsor Locks .......... $30.00($21.52| 39.4
26632 |Bone, Blood and Potash........... Bridgeport, Rockville ....| 38.50( 28.83| 33.5
26602 |[Complete Potato........cccuvuuuns Danielson ............... 28.00| 19.56| 43.1
26631 [Corn King ......ocviiiiinnninnnn, Silver Lane, Waterbury...| 32.50| 21.35| 52.2
26405 [Fish and Potash Mixture .......... Meriden, Branford, Daniel-|
SOM ..ievnunvnonnnnnns 25.00| 16.48| 51.7
26563 |Fruit and Root Crop Special ....... Meriden, Danielson...... 26.50| 19.03| 39.3
26406 H.G. Potato ........c.ccvvenvnnn. New Haven, Bridgeport,
Danielson. ............ 32.75| 23.84] 37.4
26633 |Market Garden ..........cenuunne New Haven, Rockville ...| 37.00| 25.81{ 43.4
Berkshire Fertilizer Co., Bridgeport,
Conn,
26634 |Ammoniated Bone Phosphate...... Waterbury, Staffordville ..| 28.50| 15.68| 81.8
26541 [Complete Fertilizer ............... Waterbury, Burnside,
Granby................ 34.75| 22.64| 53.5
26280 (*Grass Special ..:...... Chreseaans Waterbury, Norwich Town| ‘36.50| 24.57| 48.6
26382 |Long Island Special............... Milldale, Wethersfield....| 34.50| 26.56| 29.9
26540 |Potato and Vegetable Phosphate . ..|Waterbury, Staffordville,
Granby...... [ 31.75| 17.32| 83.3
26635 |Tobacco Special with Carbonate....|Hillstown ............... 38.00| 32.00| 18.7
F. E. Boardman, Middletown, Conn.
26315 |Complete Fertilizer ...... P Middletown ............. 34.00| 29.38| 15.7
Bowker Fertilizer Co., New York
. City.
26227 |Bone and Wood Ash Fertilizer..... New Haven.. ........... 20.00| 14.86f 34.6
26636 [Complete Alkaline Tobacco Grower|E. Hartford, East Granby.| 34.50| 27.86( 23.8
26637 [Complete Alkaline Tobacco Grower, :
with Carbonate ...........c0000e Suffield ................. 34.50| 29.05| 18.8
26321 |Corn Phosphate .... ............. New London, Norwich,
Rockville ............. 32.00{ 15.90|I01.3
26464 |Early Potato Manure.............. Milldale, Wethersfield,
Yalesville ............. 37.50| 24.02fF 56.1
26543 |Farm and Garden Phosphate....... East Berlin, East Granby .| 29.50| 17.22] 71.3
26316 |Fisherman’s Brand Fish and Potash|Waterbury, New London, {
East Berlin............ 29.25| 17.76| 64.7
26281 (Gloucester Fish and Potash........ New Haven, Norwich ....| 27.00 §2.62|113.9
26639 |Hill and Drill Phosphate ...%...... Waterbury, Norwich ..... 35.00 %0.18| 73.4
26228 [*LAwn and Garden Dressing....... New Haven ............. 36.00 §.63 93.2
26437 ¢ ‘o e Bridgeport............... 36.00| R0.18| 78.4
26323 [{Market Garden Fertilizer ......... Norwich, Milldale, East t
Hartford .............. 37.25| 243.82| 56.4
26322 |Potato and Vegetable Fertilizer ....|E. Glastonbury, Yantic,
East Berlin ........... 32.75| 2).60{ 51.6

* See note on page 58.

t See note on page 59




NITROGENOUS SUPERPHdSPHATES. 61
ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
. } = A"} Total. sl Total.  |“Available.”

. [ 8 |2 |8 -| £ | 5 | 2 - ; ;
g'é‘.‘;“_f’-f:? 1112 |%|2 1 3 LR
El B g5 | | ElE s s e Bl E] glE] s
ARRE R IR AR AR AR IR AR I N A
AN BC R | ] = 2 |03 | O (5} 2 | 0| & | © [ ] a

|
’ | \
1.56| 0.41| 0.07 0.27 0.40 3_7112.5 6.43| 2.07| 1.34| 9.84| 8.5| 8.50| 8.0| !5.22| 5.0/ 26381
1.29| 1.00| 0.15 1.04 0.37 3.85| 4.1| 7.01| 1.51| .15 9.67| 8.5 8.52 8.0 8.57| 7.0/ 26632
0.76| 0.10| 0.00| 0.35| 0.51 1.72| 1.7] 5.95| 2.10| 1.46| g.51/10.0| 8.05| 7.0{ 6.77| 6.0 26602
1.54| 0.18| 0.04 0.53 0.47| 2.76 2.5/ 6.41| 1.93| 0.96| 9.30| 8.5 8.34| 8.0 4.69| 4.0 26631
| 7 9. 9
1.33| 0.20| 0.00{ 0.28 0.53| 2.34| 2.1] 4.64| 1.79| 1.23| 7.66| 6.5/ 6.43| 6.0/ 2.63| 2.0/ 26405
1.17]| 0.06 o.u';| 0.19| 0.35 1.841 1.7| 6.24] 2.30| 1-46[10.00| 8.5| 8.54| 8.0| 5.44| 5.0|26563
1.17] 0.05| 0.00 0.22| 0.40| 1.84| 1.7 6.55| 2.23| 1.24|10.02| 8.5 8.78 8.0(? 10.36| 10.0| 26406
1.67] 0.53 0.12: 0.83 0.40| 3.55| 3.3| 6.85| 1.25| 0,28| 8.38| 8.5/ 8.10 8.0/ 7.16/ 7.0|26033
| |
...] 0.02| 0.16] 0.50| 0.64 1.32 0.8/5.16 3.76| 0.9I| 9.83| 9.0 8.92 8.0 2.84] 2.0/26634
|
...] 1.10| 0.22| 0.58] .69 2.50| 2.5 5.64| 2.94] 0.46] 9.04| 9.0| 8.58| 8.0 6.53| 6.0 2653:
3.30] 0.12| 0.00| 0.06| 0.89| 4.97| 5.0/ 2.04 2.63| 0.63| 5.30| 5.0| 4.67| 4.0 3.81| 2.0[262
0.08| 1.76| 0.20{ 0.06/ 0.73| 3.73| 3.3 3.70| 3.04| 0.92| 7.66| 7.0, 6.74| 6.0] 8.21] 7.0 26382
...| 0.06| 0.24] ©0.78] 0.75| 1.83| 1.7] 3.68 2.91| 1.20| 7.79| 7.0| 6.59| 6.0 4.63| 4.0 26540
1.05§ 0.12| 0.81| 1.60/ 1.63, 5.21| 4.5/ 0.87| 1.85| 0.20| 2.92| 4.0 2.72( 3.0 36.57) 5.5/26635
|
0.84| 1.28| 0.04| 0.77 0.63| 3.56| 2.9| 3.10/ 3.81|0.38 7.2 6.91| 7.0 12.75| 10.0| 26315
9
0.05| 0.10] 0.23| 0.67| 0.48| 1.53| 1.7| 2.35| 4.24] 2.52| 9.11{ 7.0| 6.59| 6.0| 2.76| 2.0 26227
1.20| O.14| 0.29| 1.66 0.98| 4.27| 4.1| 1.13| 5.79] 2.11| 9.03| 5.0/ 6.92| 4.0 45.44| 5.0/ 26636
1.07| 0.07| 0.44 Lf:qi 0.99| 4.26| 4.1| 1.03| s5.29| 1.79| 8.09| 5.0/ 6.30| 4.0 $5.43 5.026637
0.40| 0.50]| 0.15| 0.42| 0.25| 1.72| 1.7| 5.92| 2.35| 1.68| 9.95| 9.0 8.27| 8.0| 2.19| 2.0 26321
0.48| 0.95| 0.35| 0.84| 0.49| 3.11| 3.3| 6.01| 1.67| 0.69| 8.37 8.0| 7.68| 7.0 6.69| .7.0| 26464
...| 0.87]| 0.44] 0.26 ©.36] 2.03| 1.7 6.37| 1.93| 0.81| 9.11| 9.0 8.30| 8.0 2.60| 2.0| 26543
0.16! 0.72] 0.30 0.76! 0.45| 2.41] 2.5 3.59| 1.88| 1.02| 6.49| 5.0| 5.47| 4.0| 4.34| 4.0|26316
0.23| 0.10 0.19 0.24 0.18| 0.94 0.8] 6.10| 2.62| 1.19| 9.91| 9.0 8.72| 8.0 1I.23| I.0 26281
...| 1.32| 0.44| 0.55| 0.31| 2.62 2.5| 7.09| 2.44| 1.20/10.73|10.0| 9.53| 9.0| 2.29| 2.0 26639
0.67| 1.20| 0.08| 0.87| 0.35 3.17| 3.3 2.26 1.56 0.73| 4.55| 8.0 3.82| 4.0/ 4.57) 5.0 26228
0.84| 1.12| 0.03] 0.80| 0.31| 3.10| 3.3| 2.73| 1.56| 0.87| 5.16 8.0| 4.29| 4.0 6.22| 5.0{26437
. 1.25| 0.27! 0.825 0,32 2.66| 2.5 5.08| 1.62| 0.73| 7.43| 7.0| 6.70| 6.0 9.44| 10.0 26323
0.28! 1.21 0.33! 0.48 r=.34! 2.64] 2.5' 6.85) 2.28! 1.33'10.46| 9.0' 9.13| 8.0 4.36! 4.0 26322

1 1.00% as muriate, 4.22% as sulphate.
8 2.18% as muriate, 3.18% as sulphate.
3 0.40% as muriate, 0.76% as sulphate, 5.41% as carbonate.
4 0.53% as muriate, 4.91% as sulphate,
 0.25% as muriate, 2.40% as sulphate, 2.78% as carhonate,
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CONNECTICUT EXPERIMENT STATION REPORT,

NITROGENOUS SUPERPHOSPHATES.

I9I1.

. _g 8
AR
B Manufactarer and Brand. Place of Sampling. =§ £ ?} :
z h
Ei § §g§
2 3 |g2¢
> &
.| Sampled by Station Agent:
Bowker Fertilizer Co., New York
City Continsed ).
26383 |Potato and Vegetable Phosphate ...|[New London, Norwich,
Meriden.......ccc000ne 1$29.70($16.80! 75.6
26463 [Sure Crop Phosphate............ ..|Yantic, East Berlin, Yales-
ville cioiiiiiiiininians 28.00| 14.56( 92.3
26543 [*Tobacco Ash Elements............ East Granby, Suffield. . ... 32.00| 23.10| 38.5
26544 |Tobacco Starter .......c.e0o0eeeenss East Hartford, East Granby| 32.50( 21.55| 50.8
26320 [Stockbridge Sp’l Complete Manure
for Corn and all Grain Crops. ...|Yantic, Milldale, Meriden| 38.50| 27.71| 38.)
26282 |Stockbridge Sp’l Complete Manure{New Haven, East Glaston-
for Potatoes and Vegetables .....| bury, Milldale......... 39.25] 26.08 50.5
26640 [*Stockbridge Sp’l Complete Manure
for Seeding Down, etc. .......... Yantic, Yalesville........| 38.00| 23.20| 63.8
26981 [*Stockbridge Sp’'l Complete Manure
for Seeding Down, etc. .......... Newington ..............| 35.00 24.06| 45.5
26283 |*Stockbridge Sp’l Complete Manure
for Top reulng and for Forcing.New Haven, New Britain.; 40.50| 26.07| 55.4
26436 |{Stockbridge Sp'l Complete Manure
for Top Dressing and for Forcing.[Stamford, New Canaan...| 45.00| 29.11{ 54.6
26638 |Stockbridge Sp'l Complete Manure
for Tobacco .......... ceeevesaes Rockville, New Milford ..| 48.50| 33.15| 46.3
The Buffalo F‘ertili:eY r Co., Buffalo,
N. Y.
26325 [Celery and Potato Special ......... Hazardville, West -
Cheshire, Ansonia .....| 33.75| 22.01| 53.3
26384 |Farmer’s Choice ........... cereeee Branford, Norwich Town,
Ansonia........... vees| 24.75| 15.54| 59-3
26385 |[Fish Guano.........cce0uee.n ++....|Colchester, Manchester,
Westville, ............. 24.50| 14.19| 72.7
26326 |High Grade Manure...............|Plainville, West Cheshire,
. Westport ......ocuvanen 36.00| 25.98| 38.6
26284 |New England Special ............. Plainville, Hazardville,
West Cheshire ......... 28.75| 18.82| 52.8
26545 |Tobacco Producer .....c.......... Hazardville, Windsor .
Locks, West Suffield ...| 39.50| 26.48| 49.2
26438 [Top Dresser........... ceevsereses West Cheshire, Manches-
ter, New Canaan....... 40.75| 27.71| 47.1
26324 |Vegetable and Potato.............. Plainville, Norwich Town,
Colchester............. 33.50| 21.86| 53.2
The E. D. Chittenden Co., Bridge-
port, Conn.
26663 {Complete Tobacco and Onion Grower|Broad Brook ...... .| 34.50| 25.09| 37.5
26665 |Connecticut Tobacco Grower ...... Broad Brook (2).... .| 46.00| 31.06| 48.1
26661 |Fish and Potash .................. Broad Brook ............ 28.00! 16.12! 73.7

* See note on page 59.

t See note on page 60. |
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NITROGEN.

PHOSPHORIC ACID. POTASH.
. 3 0 §_ ’l‘oul.. F s 5 'rom.' "Availlble.."

s | % [¥, %8s HIERERE 3 3 1|
ARG I R AR A AR I N I N E A
A IFBHEHE R IR R
8 | s (<] = |[O| B S |0 | & 0| = | © 4 &
©0.36/| 0.45) 0.29{ 0.45| 0.25| 1.80 1.7| 6.44| 32.54| 1.46/10.44| 9.0| 8.98| 8.0 2.16| 2.0/26383
o. 0.16{ 0.25 0.26{ 0.29| 1.02{0.8( 7.04| 2.31| 1.61/10.96{10.0| 9.35| 9.0| 2.15 2.0| 26463
eee] ool ool ool] ...] 0.24] ..|0.50| 7.61] 3.99|12.10| ...| B.11] 6.0|!14.17| 15.0( 26543
0.59] 1.21] 0.08/ 0.46| 0.42] 2.76| 2.5/ 6.76| 2.04| 0.47| 9.27| 9.0{ 8.80| 8.0 %4.14| 3.0/ 26544
©0.68] 1.30] 0.13} 0.89| 0.38| 3.38| 3.3| 8.22| 2.13| 0.87|11.22{11.0{10.35|10.0| 7.43| 7.0/ 26320
©0.93]} 0.65{ 0.26 0.85( 0.48| 3.17| 3.3( 4.96| 2.01| 0.78| 7.75| 7.0| 6.97| 6.0| 9.74| 10.0| 26282
©0.46] 1.03} 0.26! 0.60' 0.25| 2.60| 2.5/ 4.65| 2.13| 1.16| 7.93| 9.0| 6.77] 6.0 8.9q| 10.0| 26640

———te——
o.11| r.02} 1.53 2.66| 2.5/ 4.72| 2.00| 0.83| 7.55| 9.0| 6.73| 6.0 g.59| 10.0| 26981
©0.40} 1.00} 0.21| 1.64| 0.57' 3.82| 4.9| 4.19| 1.41| 0.73| 6.33| 6.0| 5.60( 4.0| 7.9o| 6.0|26283
©0.77| 0.91] 0.00| 2.51| 1.02| 5.21! 4.9 3.05| 1.53| 0.67| 5.25! 6.0| 4.58] 4.0 6.33] 6.0|26436
1.43] 3.06| 0.17 0-53r0-39 5.58( 5.8| 3.14| 2.13| 0.60| 5.87| 5.0| 5.27| 4.0 %g.9o| 10.0| 26638
©0.92| 0.08| 0.08| 0.22| 0.25| 1.55| 1.6 5.48| 3.36| 1.00| 9.84] 9.0| 8.84| 8.0 10.10| 10.0( 26325
. .| 0.34] 0.10| 0.20 0.31| 0.95| 0.8/ 4.92 3.59 1.02| 9.53| 9.0| 8.51| 8.0/ 5.06] 5.0|26384
...lo.23 o.ia 0.27| 0.31| 0.94| 0.8| 4.19| 5.31| 1.57|11.07|10.0| 9.50| 9.0f 2.30{ 2.0'26385
1.50| 1.66| 0.00' 0.26! 0.13| 3.55 3.3| 5.23| 2.23| 0.64| 8.10| 8.0| 7.46| 7.0| 8.89| 10.0/ 26326

——t———
0.83) 0.60 0.20 1.63| 1.6| 6.76| 3.21| 0.87|10.84/10.0| 9.97| 9.0| §.22| 5.0|26284
0.18| 2.84| 0.00| 0.71| 0.56] 4.29 4.5| 3.15| 4.02| 1.11| 8.28| 6.0| 7.17| 5.0[ 45.34| 5.5/26545
3.32| 1.12| 0.14] 0.37| 0.35| 5.30| 5.7| 3.92| 2.66| 0.74] 7.32| 7.0| 6.58| 6.0| 4.83| s5.0|26438
0.82| 1.16{ 0.00| 0.21{ 0.13| 2.32| 2.4| 5.77| 2.86] 0.75| 9.38| 9.0 8.63| 8.0 7.53| 7.0|26324
...| 1.0} 1.10f 0.21} 0.15 3.36| 3.3| 6.84| 1.71| 1.79|10.34/10.0| B.55| 8.0| ®s5.01] 5.0]26663
0.69| 2.25/ 0.38| 1.09| 0.63| 5.04| 5.0{ 4.32| 0.79| 1.11| 6.22| 6.0| 5.11| 4.0| ¢8.37| 8.0| 26665
1.68] 0.10} 0.15| 0.48| 0.35' 2.76' 2.5! 3.95| 1.05| 1.04| 6.04 6.0| 5.00 .. 1.98| 4.0|26661

! 1.14% as muriate, 13.03% as sulphate.

? 0.60% as muriate,

3.54% as sulphate.

3 1.70% as muriate, 8.20% as sulphate,

4 0.73% as muriate, 4.61% as sulphate.
8 0.57¢% as muriate, 4.44% as sulphate.
¢ 0.53% as muriate, 7.84% as sylphate.
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] g
s Manufacturer and Brand. Place of Sampling. gg i v g K
% ‘ gi s | 238
8 ] 3 |5E5
< £ E} Fl
3 NI e
Sampled by Station Agent: .
The E. D. Chittenden Co., Bridge-
Port, Conn. (Continued).
26662 |Potato and Grain.............. ... Broad Brook ............|$32.50/824.11] 34.8
26664 |Potato Manure.............. ceeaen Broad Brook ............ 28.50| 18.36| 55.2
26660 [Tobacco Special ................ ..|Broad Brook ......... «..| 34.50| 26.27| 31.3
The Everett B. Clark Seed Co.,
Milford, Conn.
26255 [Special Mixture for General Use ...[Milford ................. 31.00| 26.123| 18.7
26254 Special 10% Brand................. Milford ......... ceresaes 34.00| 27.23| 24.9
The Coe-Mortimer Co., New York
City.
26641 (*Celebrated Speci:iy Potato Fertilizer|West Hartford, Torrington| 32.00| 17.17| 86.4
26967 [* ‘ s . « Torrington .............. 33.00| 16.36/101.7
26666 |Complete Manure 107 Potash ...... Torrington .............. 37.00| 21.92| 68.8
26643 [*Gold Brand Excelsior Guano ..... West Hartford ..... N 32.00| 21.92| 46.0
36923 il . . . Bridgeport .............. 32.00| 22.06] 45.1
26466 |H. G. Ammoniated Bone Superphos-(West Hartford, Norwich,
pPhate ..........cciiiiiiiiie.... Torrington ............ 31.75| 17.48| 81.6
26465 [*New Englander Corn and Potato|West Hartford, Torring-
Fertilizer ... ....ccovvieveinnnn. ton, Winsted .......... 29.25| 12.04/142.9
26966 [*New Englander Corn and Potato
Fertilizer ........cccovvvvnnnn.. Torrington .............. 28.00| 13.35|109.7
26646 |Peruvian Tobacco Fertilizer _..... .|Somerville, Hillstown ....| 49.00| 33.47| 46.4
26645 (*Peruvian Vegetable Grower....... West Cheshire ........... 43.00| 28.81| 49.3
26963 |* « “ . Greenwich............... 36.00| 28.13| 28.0
26642 [*Red Brand Excelsior Guano...... 'W. Cheshire, Somerville. .| 38.50( 25.09| 53.4
26964 [* * . . . Bridgeport ............ ..| 37.50| 24.39| 53.8
26644 |Tobacco and Onion Special ........ Somerville............... 38.00( 27.50| 38.2
Conn. Valley Orchard Co., Berlin,
Conn.
26327 |H. G. Complete Fertilizer .ev00es0.|Berlin.......... [ 27.00| 21.60( 25.0
T. H. Eldredge, Norwich, Conn.
Made for)
26263 |Special Fish and Potash ........... Norwich........ccceunen 30.00| 17.08| 76.0
26262 |Special Superphosphate............ Norwich.......covvunnnn .| 28.00{ 14.23| 96.8
Essex Fertilizer Co., Boston, Mass.
26649 [Complete Manure for Corn, Grain
and Grass ........cccvenveeannns Plainville, East Hartford ." 40.50' 26.05 s55.5

* See note on page 60.
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NITROGEN. PHOSPHORIC ACID. PoTAsH.
i o |32 Total. .| Total. | Available.”
NERERE SEAERE —|— .
AR RENEOEL HIERERE] 3 3 LR
BIEIEIEIHH P IR I
AR ARIHEIE A R I R IR RE AR
S| & g - w |0 B (51 = 3| & o [ <} a
—Am
0.26| 2.60| 0.26] 0.19 | 3.31| 3.3| 7.06| 1.04| 0.91| g.0110.0| 8.10! 8.0{ 6.61| 6.0/ 26662
0.31] 0.29| 0.85 0.25 0.20| 1.90j 2.0| 5.19| 1.97( 1.77' 8.93|10.0| 7.16| 8.0| 5.04] 6.0 26664
0.17| 3.21 0.31{ 0.63| 0.43| 4.74] 4.3] 3.67| 0.61| 0.68| 4.96| s.0| 4.28| 3.0| !6.05| s.5|26660
1.44| 1.68 0.00| 0.21| 0.27| 3.60| 3.3| 6.77| 1.98] 0.79| 9.54| ...| 8.75| 8.0 7.38| 7.0|26255
1.55| 1.66| 0.00| 0.14] 0.27| 3.63| 3.3| 5.09| 1.82|0.73| 7.64| . 6.91{ 6.0| 10.58] 10.0 26254
0.86) 0.49| 0.11] 0.23! 0.24| 1.93| 1.7| 5.57| 2.54| 0.86| 8.97| 9.0| 8.11| 8.0] 3.71| 4.0/ 26641
—— e
0.88| 0.42 0.40| 1.70| 1.7| 5.94| 2.05| 0.73| 8.92| 9.0| 7.99| 8.0| 3.90| 4.0|26967
0.16 1.44| 0.23| 0.30| 0.39| 2.53| 2.5| 5.00| 1.08| 0.60| 6.68| 7.0| 6.08| 6.0] 8.85| 10.0[26666
o.10 1.42| 0.27| 0.37' 0.53| 2.69| 3.5/ 6.36| 2.10| 1.05| 9.51| g.0| 8.46| 8.0| 5.36| 6.026643
,—I—_\ f
0.88' 1.57 0.40) 2.85| 2.5/ 6.64| 1.70| 0.51| 8.85| g.0| 8.34| 8.0| 5.98/ 6.0]26965
0.64| 0.65| 0.17| 0.25| 0.33| 2.04| 1.9| 5.86| 2.57| 0.95| 9.38| 9.0| 8.43| 8.0| 3.11| 3.0|26466
0.09| 0.39| 0.12! 0.17! 0.18| 0.95| 0.8) 4.56| 3.35| 0.87] 7.78| 8.5| 6.91| 7.5| 2.69| 3.0{26465
——t——
0.15| 0.40 0.44 0.99| 0.8| 5.53| 2.23| 0.91| 8.67| 8.5| 7.76| 7.5| 3.19| 3.0|26966
1.§7: 0.74{ 0.45| 1.44| 0.79| 4.99| 5.0 1.44| 4.56 0.70| 6.70| 7.0| 6.00| 6.0|? 10.26| 10.0| 26646
0.75] 1.45| 0.45| 0.49| 0.21| 3.35| 3.3| 2.65| 6.93| 1.16{10.73| 9.0| 9.57| 8.0| 38.85] 9.0|26645
——A—— .
0.88/ 1.40| ™| 1.02 3.30| 3.3| 2.29| 7.13| 1.16/10.58| 9.0| 9.42| 8.0| 48.62| 9.0/ 26963
0.90{ 1.52| 0.29| 0.33| 0.37| 3.41| 3.3 6.30| 2.14| 0.78| 9.22| 9.0/ 8.44| 8.0! 6.70| 7.0| 26642
.0.98{ 1.40 0.84 3.22| 3.3| 5.52| 2.81| 0.65| 8.98| 9.0| 8.33| 8.0| *6.80| 7.0] 26964
0.76/ 0.16| 0.36| 1.40| 0.59| 3.27| 3.0| 3.95| 4.15| 1.00| g.10| 7.0| 8.10| 6.0| ¢ 8.00 8.0 26644
.| 1.10{ 0.21| 0.68| 0.48| 2.47| 2.5| 8.14| 1.88| 0.47(10.49|10.0[10.02( 9.0 4.21| 4.0| 26327
...| 0.19| 0.40, 0.71| 0.64| 1.94| 2.1| 1.66| 3.81| 2.41] 7.88| 6.0| 5.47| 5.0| 4.64| 4.0|26263
.| 0.12] 0.26 0.44 0.32, 1.14] 1.0| 1.53! 6.79| 2.62(10.94|10.0| 8.32| 8.0 2.25/ 2.0|26262
|
...| 1.40| 0.80' 0.78" 0.28| 3.26l 3.3' 4.83| 1.50| 0.28] 6.61] 7.0l 6.33] 6.0 9.96| 10.0' 26649

! 0.60% as muriate, 5.45% as sulphate.

2 0.90% as muriate, 9.36% as sulphate.
3 0.45% as muriate, 8.40% as sulphate.

4 0.62% as muriate, 8.00% as sulplate.

$ 5.78% as muriate, 1.02% as sulphate.
¢ 0.80% as muriate, 7.20% as sulphate.
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4 ]
b
g | ¥ |E
P Manufacturer and Brand. Place of Sampling. '§§ 2 Eg _3
z ' - & o
£ 35| % |§iF
g §5 | 3 |[82%
& a > [
Sampled by Station Agent:
Essex Fertilizer Co., ((Continued).
26230 (*Complete Manure for Potatoes, |Bristol, Plainville, East
Roots and Vegetables ........... Hartford ..............|[$39.75[$25.52] 55.8
26647 |Fertilizer for Grass and Top Dress-
INg..eeiiiiiiieeneniiiocioncnnes So. Manchester ..........| 45.00 28.23| 59.4
36229 Market Garden and Potato Manure. |Bristol, Plainville........ 35.00| 18.91| 85.1
26648 |Special Tobacco Manure........... East Hartford, Hazardville| 44.00( 30.02| 46.6
26439 Tobacco Starter and Grower ....... East Hartford, Poquonock,
Ellington.............. 39.00| 24.71| 57.8
26256 (XXX Fish and Potash ............ Plainville, East Hartford, .
Suffield.ccieeecennnnn.. 32.00| 17.50| 82.9
Fertilizer Materials Supply Co., New
York City. .
269632 |Tuttle’s No. 4 Corn Mixture ....... Wallingford ........c000e| «o0o. | 25.00] ..
The L. T. Frisbie Co., New Haven,
Conn.
26329 {Corn and Grain Fertilizer.......... Hartford, Ansonia, So.
Manchester............ 29.25| 19.08] 53.3
26328 |Potato Manure........ceceuueennn. Hartford, Ansonia, So.
Manchester....... veees| 33.25| 23.70| 40.3
*Vegetable Grower................|New Haven ............. 39.00| 25.68| 51.9
263%6 Ceerteseceaseens Hartford, New Haven....| 37.00| 26.67| 38.7
Lister’s Agricultural Chemical
Works, Newark, N. J.
26667 |[Ammoniated Dissolved Bone Phos-
phate .............0unn ceeseees .|No. Branford .......... ..| 29.00{ 17.88| 62.2
26669 |Complete Tobacco Manure ........ Warehouse Point......... 37.50| 24.28| 54.4
26651 [Complete Tobacco Manure with Car-| '
bonate ........co00evenennnncnnn Glastonbury, Burnside ...| 39.00| 26.50| 47.2
26650 [Corn and Potato Femhze} ......... Hamden, Stafford Springs| 32.00| 18.48| 73.2
26387 |Potato Manure.................... Glastonbury, Burnside, .
Warehouse Point 38.25| 26.46| 44.6
26388 [Special Grass Mixture............. Glastonbury, Warehouse
Point ...... ....c....n 35.75| 24.73| 44.6
26670 |Special 104 Fertilizer.............. Wallingford ............. 34.00| 23.86| 42.5
26467 (Standard Pure Bone Superphosphate|Burnside, Warehouse
of Lime.......covennennnnnenn.. Point, Wallingford ..... 32.00| 20.30| 57.6
26671 (Success Fertilizer ................. Warehouse Point, Moodus| 28.00| 16.27| 72.1
26668 |3-6-10 for Potatoes ................ Suffield..........cevvnn.. 34.50| 25.52| 35.2
E. Manchester & Sons, Winsted,
Conn.
26672 |[Formula............ ereanes ceveen. Winsted, East Haddam...| 32.00{ 27.74| 15.4
26546 Special ..............00iiiiinnn, Winsted, Simsbury. Avon.! 35.25! '34.331 2.7

* See note on page 6o0.
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NITROGEN. PHOSPHORIC ACID. PoTasu.
. {4 Total. . Kl Total. "Auilnhle."'
FRERERE i3 |2

: [ o . i3 - ] .
g AFITEIIEIERERE i |3 2
g 2|42 (82| 4 S H .
AHEEEHHE I HE R R
L1 8 % [6|B | O C | = = |© 4 <] &
...| 1.37] 0.65| 0.81] 0.19| 3.02| 3.3| 5.57| 1.07]| 0.38| 6.92| 7.0| 6.64| 6.0| 10.07| 10.0| 26230
...]| 1.62| 1.15| 0.76| 0.49| 4.02| 4.1| 5.37| 2.27| 0.41| 8.05| 8.0] 7.64] 7.0| 7.81] 8.0| 2664

...| 0.41{ 0.58| 0.64| 0.39| 1.93| 3.0{ 6.05| 2.35| 0.41| 8.81| 9.0| 8.40| 8.0 4.79 5.0, 2 zg
2.25| 0.05| 0.46| 0.88] 0.39| 4.03| 4.1 5.32! 1.63| 0.33| 7.38| 7.0] 6.95|.6.0| !9.79| 10.0| 2664
2.47| 0.08{ 0.24] 0.89| 0.31] 3.99| 4.1| 3.91| 1.06| 0.19| 5.16| 5.0 7.97| 4.0| ?6.46| 6.0| 26489
...} 0.49| 0.66| 0.47 0.33 1.95| 3.0| 5.64! 2.71| 0.67| 9.02| 9.0 8.35| 8.0] 3.03| 3.0|26256
1.34] 0.08 0.05| 0.73] 0.65| 2.85| 3.0 1.64' 3.80| 1.88| 6.32|.8.0| 4.44] 8.0| 13.07| 6.0|26962

»

...| 0.35| 0.70]| 0.51| 0.33| 1.89| 1.6| 3.52]| 5.27| 5.83 13.62| 8.0| 7.79| 8.0] 3.50| 3.0/26329
...] 0.55| 1.14| 0,57 0.38| 2.64| 2.5| 3.40] 5.34| 2.33 11.07| 8.0| 8.74| 6.0| 6.26] 6.0| 26328
...| 1.37| 1.19| 0.35| 0.26| 3.17| 3.3| 5.13| 3.95| 3.70.12.77| 8.0| 9.07| 6.0 5.71| 8.0 362%6
...| 1.28| 1.47| 0.51| 0.37| 3.53| 3.3| 3.35| 3.84| 3.86 11.05| 8.0| 7.19( 6.0 6.99| 8.0|263
...| 0.13] 0.56{ 0.90{ 0.56| 2.15| 2.1 6.33| 2.29| 1.24| 9.86| g.0| 8.62| 8.0] I.59| I1.5|26667
0.61{ 1.99| 0.57| 0.64| 0.42| 4.23| 4.1 2.64| 3.19| 0.72, 5.55| 5.0 4.83| 4.0 ¥5.15| 5.0, 26669
2.36| 0.03] 0.29 1.12| 0.48| 4.28| 4.1/ 0.35' 3.48]| 2.60' 6.43| 5.0| 3.83| 4.0 45.13] 5.0, 26651
...| 0.23] 0.64 0.66| 0.47| 2.00 1.7| 5.88. 2.84| 1.36 10.08| g.0| 8.72| 8.0 3.03| 3.0|26650
0.30| 1.78] 0.50| 0.47| 0.39 3.44. 3.3| 7.04 1.76| 0.90| 9.70| g9.0| 8.80| 8.0 7.35| 7.0|26387
1.05{ 0.03( 0.10| 0.33| 0.23| 1.73| 1.7| 8.93| 1.93| 0.92|11.77| .. |10.85/10.0| 10.26| 10.0| 26388
...} 0.51| 0.52| 0.53| 0.34] 1.90| 1.7} 6.56| 2.34| 0.95| 9.85| 9.0| 8.90| 8.0| 10.03| 10.0| 26%70
0.56| 0.52| 0.52] Q.59| 0.45| 2.64{ 2.5/ 6.63| 2.68| 1.55/10.86{10.0| 9.31| 9.0 2.31| 2.0|26467
...| 0.15] 0.57( 0.34| 0.28| 1.34| 1.2| 6.75| 2.97| 1.29|11.01|10.0| 9.72| 9.0| 2.41| 2.0/ 26071
0.97| 0.13] 0.53| 0.79( 0.44| 2.86| 2.5| 3.75| 2.86] 1.10| 7.71| 7.0| 6.61| 6.0] 10.4I| 10.0|
0.51| 0.13] 1.28| 0.79| 0.56( 3.27| 3.5( 3.36| 4.61| 1.25| 9.22| 8.0| 7.97|....[ 9.36] 8.0|26672
0.94' 0.19l 2.11' 0.93! 0.87' 5.04/ 5.0! 3.24' 4.48' 0.69' 8.41| 8.0' 7.72|....| ®8.51 7.5'26546
!1.79% potash as muriate, 8.00% as sulphate.  ¢0.60% potash as muriate, 1.02% as sulphate,

20.78% potash as muriate, 5.68% as sulphate.
30.84% potash as mnnate‘, 4.31% as sulphate.

3.51% as carbonate.

% 1.45% as muriate, 7.06% as sulphate.
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=
] 8
' g | g |E8
. £ | (5
S Manufacturer and Brand. Place of Sampling. g % g §= é
& g“ g [
Sampled by Station Agent:
The Mapes Formula and Peruvian
Guano Co., New York City.
26257 [Average Soil Complete Manure . ...|Hartford, Windsor Locks,
Meriden.......coouten 1838.00($26.80| 41.8
26673 |Cereal Brand .........0cc00enennnns Hartford ........c.c0nvue. 30.00| 17.31| 73.3
26407 [Complete Manure ‘A" ‘Brand ..... Hartford, Meriden, South-|
. ington....ccvviiiinann 37.25| 21.05| 77.0.
26264 |Corn Manure......ccovveveeeennns Hartford, Meriden, Nor-|
wich .. .iiieiineenianns 37.00| 23.37| 58.3
26479 |Dissolved Bone.......cc..ocvuenn. Hartford .......... a....| 33.00| 23.52| 40.3
26075 |Economical Potato Manure ........ Hartford, Southington.. 37.50| 26.15| 43.4
26285 |Fruit and Vine Manure............ Hartford, Meriden . ..... 42.00| 24.54| 71.1
26258 |Potato Manure.........ccoeeneenn. Hanford. Windsor Locks,
Meriden............... 41.00| 27.48| 49.2
26674 [Seeding Down Manure............ Forestville. .............. 42.00| 33.20| 26.5
26679 |Tobacco Ash Constituents ......... Hartford, Windsor Locks.| 34.50| 24.89| 38.6
26516 [Tobacco Manure, Wrapper Brand . .|Buckland, Hartford, .
Hazardville......... .. 49.25| 40.49| 21.6
266776 [ Tobacco Starter, Improved......... Wmdsor Locks, Glaston-|
.................. 37.50| 24.16] 55.2
26408 [Top Dresser, Imp’d, Full Strength . Hartford Buckland,
F orestville ........... 53.25| 42.84| 24.3
26677 |Top Dresser, Imp’d, Half Strength .|Hartford, Windsor Locks.| 34.50| 21.93| 57.3
26678 |Vegetable Manure for Light Soils ..|Hartford, Norwich .......| 43.50| 31.29| 39.0
The National Fertilizer Co.,
New York City.
26490 |Ammoniated Bone Phosphate...... Wallingford, Torrington,
’ Willimantic............ 28.00{ 16.27| 72.1
26686 |Complete Corn and Grain Fertilizer|Hartland, East Windsor
Hill. ............ eeee.| 35.50| 25.46] 39.4
26680 |Complete Grass Fertilizer ......... So. Manchester .......... 39.00| 23.16| 68.4
26681 [*Complete Root Fertilizer ......... Silver Lane.............. 38.00| 22.27! 70.6
27019 (* “ s ‘ Silver Lane.............. 38.00} 25.08] 51.5
26553 [Complete Tobacco Fertilizer ....... Suffield, Hartland, New
Milford .......co00en.. 38.00| 24.71| 53.8
26682 [Connecticut Valley Tobacco Grower|Broad Brook ............ 45.00| 31.83| 41.4
26687 [Eureka Potato Fertilizer. .......... Willimantic, So. Man-
chester .......cco000une 35.50| 23.66{ 50.0
26330 |Fish and Potash .................. Silver Lane, West Cheshire,
- So. Manchester ... .... 30.75! 18.96! 62.2

* See note on page 6o.
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NITROGEN. PHOSPHORIC ACID. PoTASsH,

. b4 Total. R K Total.  |** Avallable.”

E {2 1% 21 2|2 - - .
PE %3 (Y33 1 1 3| 3
fle |of|o2| B L |21 8| 815 ¢ gl < | Bl %
AR I IR AR IR IR IR RN 1D AR IR
sla |E*|&F| &% &8 18|58 || |&8]& o t o &
2.35{ 1.70{ 0.00| 0.12| 0.26; 4.43] 4.1| 1.30| 6.66}.0.56| 8.53] 8.0| 7.96| 7.0 !s.71| 5.0| 26257
0.84/ 0.56f 0.05/ 0.26/ 0.39! 32.10| 1.7| 0.54| 7.48| 1.25] 9.27| 8.0| 8.02] 6.0{ 3.60| 3.0{26673
1.44] 0.69| 0.00| 0.18| 0.30] 2.6x| 2.5| 0.87| 9.76| 2.34/12.97{13.0{10.63|10.0] *3.23| 3.5/ 26407
1,02} 0.88{ 0.08/ 0.23] 0.43| 2.64] 2.5} 0.84| 8.63| 2.05|11.51{10.0| 9.46| B.0] 6.88 6.0| 26264
....| 0.21] 1.09] 0.78] 0.64| 2.72| 2.1| 6.69| 8.03| 0.93|15.65/....]14.72{12.0......|... ..| 26479
1.86| 1.14{ 0.11] 0.16} 0.31| 3.58( 3.3} 0.55| 5.87) 0.59] 7.0I| 6.0| 6.42| 4.0/ 38.94| 8.0{ 26075
1.55{ 0.10[ 0.03| 0.22] 0.39| 2.29{ I.7| 0.07| 6.17] 2.20| 8.44| 7.0| 6.24] 5.0/ 10.98| 10.0{ 26285
2.08} 1.28; 0.12 6.13 0.27| 3.88{ 3.7| 1.66| 7.73]| 0.65% fo.o3 8.0 9.38} 8.0 %6.84] 6.0{26258
2.62 0.05} 0.08| 0.27| 0.10} 3.12| 2.5 0.05|13.44| 4.98|18.47|18.0|13.49]....| I1.85] 10.0| 26674
veeed vend] ceed] coes] o eul| 0.64] 0.5| 0.00! 3.35] 2.53| 5.88 5.7| 3.35|....l%14.25] 15.0| 26679
3.74] 0.04| 0.40| 1.31{ 0.99| 6.48| 6.2 0.08] 4.76| 0.92| 5.76! 4.5| 4.84|....|710.13] 10.5| 26516
3.60, 0.13] 0.00{ 0.37] 0.48| 4.58| 4.1| 0.05| 7.80| 1.11} 8.96! 8.0| 7.85| 6.0| ®2.19| 1.0] 26676

- 6.66/ 2.91} 0.12] 0.19] 0.13/10,01| 9.9 0.35| 7.26] 0,78 8.39| 8.0| 7.61| 5.0 *4.17 4.0 26408
—A—

1.55| 1.41] 0,01} 0.15 5.12| 4.9| 0.37 3.27| 0.75| 4.39] 4.0| 3.64| 2.5|'°2.24<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>