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Report of the Board of Control

F
THE CONNECTICUT AGRICULTURAL
EXPERIMENT STATION

To His Ezcellency, Marcus H. Holcomb, Governor of Connecticut:

As required by law, the Board of Control of the Connecticut
Agricultural Experiment Station herewith respectfully presents its
report for the year ending October 31, 1920. ’

CHANGES IN THE STATION STAFF.

Miss Etta L. Avery, who had rendered efficient service for nine
years as stenographer in the forestry department, died on March
8, 1920.

Michael D’Esopo, assistant chemist, resigned December 1, 1919,
to accept an engagement elsewhere.

To fill vacancies in the staff of the chemical department, R. E.
Andrew, M.A., began his duties on November 10, 1919, and Owen
Nolan on April 1, 1920.

John T. Ashworth succeeded I. W. Davis as deputy in charge
of gipsy moth work, on June 1, 1920.

K. F. Chamberlain, assistant in entomology, resigned March
1, 1920.

" Samuel T. Sealy was appointed deputy in charge of mosquito
work in April of this year.

W. C. Pelton, in charge of vegetable work, resigned May 1,
1920, to accept an assistant professorship in Pennsylvania State
College.

A brief summary of the work of the year follows:

THE BoTaNiCcAL DEIARTMENT.
Dr. Clinton in Charge.

An extenswe study of the life history of the rusts, Petrie dish
infections with rusts, as well as a special study of the pine blister
rust, are being carried on by Dr. Clinton with the assistance of
Miss McCormick.

Dr. Clinton also continues his study of peach yellows.

During the year a disease survey of tobacco has been prosecuted
in codperation with the Extension Department of the Conn. Agri-
cultural College and the Hartford County Farm Bureau; and for
the purpose a temporary summer laboratory for the Station’s use
was established through the courtesy of the Hartford County
Farm Bureau at its headquarters in Hartford. A report of this -
survey has been prepared.

Special studies of the black rot of tobacco (Thielavia) are being
carried on by Miss McCormick.
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- In the field, an experiment on the merits of spraying versus
dusting for control of the insects and fungi attacking apples has
been carried on by Mr. Stoddard of this department in codpera-
tion with the entomologist.

Other spraying tests on apples and peaches have been conducted
by Dr. Clinton and Mr. Stoddard.

The tests of the effect of different fertilizers on the prevalence

- of fungus troubles are continued.

Work on the improvement of the quality of sweet corn seed by
the prevention of disease and by improvement in curing has been
carried on under the supervision of Mr. Stoddard.

Four hundred and sixty-three samples of field and garden seeds
have been tested for farmers and dealers, chiefly by Mr. Graham.
Several hundred samples of sweet corn seed have also been tested
in the course-of our experiments.

The special publications of the department have been: Report
of the Botanist, Bulletin 222, of 86 pp. and 24 plates; Treatment
of Apple Trees Girdled by Mice, by E. M. Stoddard, Bulletin
of Immediate Information No. 10, 8 pp.

THE CHEMICAL DEPARTMENT.
Dr. Bailey in Charge.

Some time has been given to the study of improved methods,
especially for the determination of caffein. But the larger share
of the time of this department has been taken up with the work
of chemical analysis. The testing of samples for the Dairy and
Food Commissioner has required much more work than ever
before.

Seven hundred and sixty-four samples of fodder materials and
field crops, over six hundred samples of fertilizers, and about
twenty-four hundred samples of foods, drugs and miscellaneous
articles have been analyzed and the results prepared for publica-
tion—the latter a matter involving much labor. Twenty-four
hundred and .sixty-two pieces of Babcock glassware have been
tested and either certified correct or rejected. About two per
cent. were found to be inaccurate.

Expert testimony in court has been required in 16 cases. The
department has codperated with the Police and Health authori-
ties in a number of other cases, notably in Hartford in December,
1919, which was the first of a series of prosecutions growing out
of the distribution, sale and consumption of liquor conta.ining
wood alcohol, by which many persons were poisoned.

This department has issued the annual report on Fertlhzers,
Bulletin 217; annual report on Food Products and Drugs, Part
1, Bulletin 219; Part 2 (Diabetic Foods), Bulletin 220; annual
report on Feeding Stuffs, Bulletin 221.
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Dr. Ba.lley continues as Expert on Dlabetlc Foods for-the
American Medical Association, a referee of the Association of
Official Agricultural Chemists, and State Chemist.

THE ENTOMOLOGICAL DEPARTMENT.
Dr. Britton tn Charge.

On account of the Federal quarantine, the importation of for-
eign nursery stock has greatly decreased, only seventeen shipments
requiring the entomologist’s mspectlon, of which eleven were in-
fested with insects or fungi.

Ninety-five nurseries were officially inspected and sixty-five or-
chards and gardens examined.

Four hundred and eighty apiaries, containing about 2,250
colonies, were also inspected, to eliminate foul brood.

In codperation with the Federal Bureau of Entomology the
work of controlling the gipsy moth has been actively prosecuted.

The number of infestations found and the number of egg clusters
destroyed have been about the same as last year. For this depart-
ment a new automobile truck power sprayer and two new Ford
trucks have been purchased. A Ford touring car has also been
acquired by exchange.

An experiment on the efficiency of dusting compared with spray-
ing to control insects and fungi has been carried out in the apple
orchard of Mr. W. F. Platt in Milford. About 116 large trees
were included and all the fruit from certain trees in each plot
was examined and scored.

1Spga.ying tests to control the potato aphid have also been com-
pleted.

Mr. Zappe has studied the life history of a new species of saw-
fly on Austrian pine and has made preliminary studies of the hatch-
ing and development of the apple red bug and apple leaf-hopper.

Dr. Garman has studied the life history of the bulb mite and
measures of control, and the results are now ready to publish.
He has found in six widely separated Connecticut orchards the
European plum mite, a species not hitherto known to occur in
this country, but since reported in New Jersey and Pennsyl-
vania. The damage done by it is more severe and becomes
appagent earlier in the season than that of other orchard mites.
Spraying and dusting tests indicate that summer treatment is
nearly futile, but where commercial lime-sulphur was used as a
dormant spray the injury was much less severe.

Dr. Garman is also studying the life history of the spittle
insects attacking grasses, and is also preparing two papers for
the Natural History Survey of the State, one on the Dragon
Flies, and the other on the Mites of Connecticut.

Mr. Walden has collected an important series of leaf-hoppers
from different host plants.
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Dr. Britton has nearly completed the preparation and editing
of a paper of one thousand pages on the Hemiptera of Connecti-
cut, for the Natural History Survey. Fifteen specialists have
codperated in its preparation. The check list of Connecticut in-
sects, by the Entomologist, is now being printed as Bulletin 31
of the Survey.

This department has prepared Bulletin 216 on Insects Attacking
Squash, Cucumber and Allied Plants in Connecticut, and the
Annual Report of the State and Station Entomologist, Bulletin 218.

MosqQuiTo ELIMINATION.
8. T. Sealy in Charge.

This work, required by statute, is closely related to that of the
entomologist, under whose general supervision it has been carried
on for a term of years. This year Mr. Sealy has been in direct
charge of it.

A constant patrol has been maintained on all the drained salt
marsh in Fairfield, Orange, New Haven, East- Haven, Branford,
Guilford and Madison, the total area of drained marsh being
5,000 acres: Supplementary ditches have been made where nec-
essary and the outlets to the sea reopened when blocked with
sand thrown up by storms.

At no time have any cons1derab1e broods of mosquitoes developed
on the drained marshes. The trouble has mainly come from
neighboring marshes which are not ditched, and from the “rain
barrel” mosquitoes, which breed in stagnant fresh water about
houses and inland pools.

The only new ditching this year has been a tract of 60 acres
st Groton Long Point.

THE FoRESTRY DEPARTMENT.
Myr. Filley in Charge.

Owing to labor shortage, forest plantings were greatly reduced
this year, only 11,700 trees being set on the State and Station
forest areas. Eleven examinations of forest land have been made
for the owners, to advise as to management and planting.

BrisTER RusT WORK.

The blister rust control work has been carried on by this depart-
ment under the direct supervision of Mr. Hicock, the botanical
department codperating in studies on the nature and method of
spread of the disease. An eradication camp was established in
Colebrook, and during July and August more than 2,000 acres
were freed from currant and gooseberry plants in an area east
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of that worked in previous years in Norfolk. Over 80 per cent.
of this is forest land and contains much pine reproduction as well
as some old timber. Some pine blister rust infection was found.
Mr. Hicock scouted the northwestern corner of the State, find-
ing no new pine infection centers, but the ribes infection is general
throughout Litchfield county. Careful examination indicates that
in the eradication area no pine infections have occurred since 1916
when the work was begun.

WOoRK BY STATE PARK COMMISSIONER. .

The assistant forester, Mr. Moss, was employed by the State
Park Commission from July to December, 1919, in gathering data
for a topographic and type map of Macedonia State Park, a tract
of 2,000 acres, chiefly woodland, in the town Kent.

STATE FORESTS.

As State Forester, Mr. Filley has added 408 acres to the East-
ford State Forest, making the total area of State Forests 4,267
acres. :

About $2,500 was received for ties, poles and cord wood, and
10,000 pines were set on the cut-over land.

STATE FoRrREST FIRE WARDEN.

As State Forest Fire Warden, Mr. Filley reports that, because
of weather conditions, much less damage by forest fires has been
done this year than is usual. .

In 1919 there were 720 forest fires, but only 39 of these occurred
after October 1st, and during the first six months of the present
year, only 349. The property damage in 1919 was $78,000, and
for the first six months of 1920, only $35,000. This decrease is
almost entirely due to weather conditions, as the fire warden ser-
vice has been greatly handicapped by labor cost.

TREE PROTECTION EXAMINING BOARD.

The botanist, entomologist and forester of this Station are a
board required by law to examine commercial tree workers as to
their fitness for improving trees by pruning, filling, spraying, etc.
The forester is secretary of this board. In the 12 months ending
June 30, 1920, 59 applicants were examined and 55 certificates
issued. Three certificates were refused. From July 1, 1920, to
September 30, 1920, one new certificate was issued and thirty-four
certificates were renewed. It has been necessary to examine the
work of some applicants before issuing certificates and to investigate
a few complaints. No certificates have been revoked because of
improper method. :



X CONNECTICUT EXPERIMENT STATION REPORT, 1920.

THE DEPARTMENT OF MARKET GARDENING.
Mr. Pelton in Charge.

A study of the Hahto Soy Bean, edible in its green state and
a possible substitute for lima beans, was begun and material gath-
ered for improvement by selection. Tests of seedmen’s varieties
and strains of onions, string beans, carrots and beets bearing on
the standardization of crops, and comparisons of yield and quali-
ty of strains of other vegetables were begun and carried through
one seaspn. Studies on the soil of the Wallingford plain were
also undertaken.

It was with great regret that this work, which promised to be
very useful, had to be dropped soon after it was well under way.

Mr. Pelton resigned in May, 1920, to accept a position in another
institution, and a successor was not appointed as it was evident
that it could not be done with the funds at the disposal of the
Station but only by creating a deficit.

RESEARCHES SUPFORTED BY THE Apams Funbp.
Dr. Osborne and Dr. Jones in Charge.

It is required by Federal authorities, who control the payments
from this fund, that it shall be entirely spent in research on sub-
jects approved by the Office of Experiment Stations and prefer-
ably on projects continued through a term of years. '

One of these projects in charge of Dr. Osborne is a study of the
-different protein bodies found in food products and of their relative
value in nutrition.

The current work under this project consists of elaborate studies
of the proteins of the green leaves, a subject which has hitherto
not been investigated to any considerable extent, and which the
agricultural importance of these food stuffs seems to render most
timely.

By methods which Dr. Osborne has developed, it has become
possible to isolate and purify the proteins of green, actively grow-
ing plants, either before or after drying, in spite of the special
difficulties which such work presents.

It will therefore be possible to subject these proteins to the same
rigid study which the proteins of the seeds and grains have already
received in this laboratory. '

The publications of this department are listed on a following

age.

P Ign the field of nutrition investigations a study is being made of
the quantitative and qualitative aspects of vitamine problems
which have been raised by the experience gained in the Station
work during the past few years; likewise a study of the role of
" fats per se in the ration.
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The second project on problems of inheritance is in charge of
Dr. Jones. :

A new tobacco, “Connecticut Round Tip,”’ being a combination
of Sumatra with broad leaf, which has been established by years
of selection, has been tested by thirteen growers, in amounts
ranging from one-half acre to eight acres. Its superiority to Con-
necticut Havana is in shape of leaf, somewhat larger growth,
greater number of leaves, and better resistance to adverse soil
conditions. Competernit judges consider it a most promising vari-
ety which deserves further careful trial.

A hybrid type of corn derived from inbred strains by a process
called ‘“‘double crossing,” has been grown in some twenty differ-
ent parts of the State.

The corn variety testing work, in codperation with the Storrs
Station, is being continued until all the promising varieties so far
located have been grown at léast three years.

The investigations dealing with the process of heredity in corn
and tobacco are being continued.

The publications of this department are listed on a following
page.

LiBRARY AND COLLECTIONS.

The Station library now numbers something over 5,300 bound
volumes insured for $20,000. The botanical collection numbers
over 48,000 specimens, and the entomological collection over 20,-
800 specimens of which 5,300 are determined and arranged sys-
tematically.

PUBLICATIONS.

During the year the Station has issued the annual report for
1919, consisting of Bulletins 215 to 222, and Bulletins of Immediate
Information, Nos. 10 and 11, aggregating in all 487 pages, with
60 full page plates.

A considerable part of the research work of the Station cannot
be printed in its bulletins, partly because space is lacking, and
partly because the subject matter is not of immediate practical
value to farmers, to whom the larger part of our editions is sent.

Following is a list of papers written by members of the Staff
and published elsewhere than in Station publications:

By T. B. OSBORNE AND OTHERS IN HIS DEPARTMENT:

Do Fruits Contain Water-Soluble Vitamine? Thomas B. Osborne and
i;éz.tz_lyette B. Mendel. Proc. Soc. Exper. Biol. and Med. (1919) XVII,

Extraction and Concentration of the Water-Soluble Vitamine from Brew-
er's Yeast. Thomas B. Osborne and Alfred J. Wakeman. Jour. Biol.
Chem. (1919) XL, 383-394.
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Nutritive Value of the Proteins of the Barley, Oat, Rye and Wheat Ker-
nels. Thomas B. Osborne and Lafayette B. Mendel. Jour. Biol.
Chem. (1920) XLI, 275-306.

Nutritive Factors in Plant Tissues. III. Further Observation on the
Distribution of Water-Soluble Vitamine. Thom:s B. Osborne and
Lafayette B. Mendel. Jour. Biol. Chem. (1920) X1 I, 451-468.

Fat-Soluble Vitamine of Green Foods. Thomas B. Osborne and Lafayette
?(.L%\dendql. Proc. Am. Soc. Biol. Chem., Jour. Biol. Chem. (1920)

; , p. vii.

Nutritive Factors in Plant Tissues. IV. Fat-Soluble Vitamine. Thomas

. B. Osborne and Lafayette B. Mendel. JFour. Biol. Chem. (1920)
XLI, 549-565. ~

Milk as a Source of Water-Soluble Vitamine. II. Thomas B. Osborne
and Lafayette B. Mendel. Jour. Biol. Chem. (1920) XLI, 515-523.

The Proteins of Green Leaves. I. Spinach Leaves. Thomas B. Osborne
and Alfred J. Wakeman. Jour. Biol. Chem. (1920) XLII. 1-26.

The Water-Soluble Vitamine. Thomas B. Osborne. N. Y. State Jour.
Med. (1920) XX, 217-222.

The Occurrence of Water-Soluble Vitamine in Some Common Fruits.
Thomas B. Osborne and Lafayette B. Mendel. Jour. Biol. Chem.
(1920) XLII, 465-489.

Does Gliadin Contain Amide Nitrogen? Thomas B. Osborne and Owen
L. Nolan. Jour. Biol. Chem. (1920) XLIII, 311-316.

Nutrition Experiments with Rats. A Description of Methods and
’_}‘;‘;l;nic. dna L. Ferry. Jour. Lab. and Clin. Med. (1920) V,

-745. :

By D; F. JonEs.

Teas’ Hybrid Catalpa. D. F. Jones and W. O. Filley. Jour. Heredity
(1920) 11: 1-9.

A Paraffine Ruler for Drawing Curves. D. F. Jones. Science, N. 8.
(1920) 61: 245.

Selection in Self-Fertilized Lines as the Basis for Corn Improvement.
D. F. Jones. Jour. Amer. Soc. Agron. (1920) 12: 77-100.

Heritable Characters in Maize, IV. A Lethal Seed Factor.—Defective

p Seeds. D. F. Jones. Jour. Heredity (1920) 11, 161-167.

Selective Fertilization in Pollen Mixtures. D. F. Jones. Biological
Bulletin (1920) 38: 251-289. Abstract in Proc. Nat. Acad. Science
(1920) 6: 66-70.

By G. P. CLINTON AND FLORENCE McCoRMICK.

Artificial Infection of Pine with Cronartium ribicola. Amer. Plant Pest
Committee, Bull. 4.

: By G. P. CLiNTON.
Biographical Notice of Prof. W. G. Farlow. Phytopathology (1920) X,
1-7.

By W. E. BriTTON.

Some Phases of Beekeeping in Connecticut. Jour. of Econ. Entomology
(1920) 13: p. 91. _

A Connecticut Corn Field Injured by Crombus prefectellus, Zinck.
Jour. of Econ. Entomology (1920) 13: p. 222.

More about the Cyclamen Mite. Florists’ Exchange (1920) XLIX,

p. 285.

The following statistical summary includes some features not
referred to earlier in this report:
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Number of letters written..................... 9,603
Fertilizers analyzed........................... 600
Peedsanalyzed................. ... ... ... .... 764
Foods and Drugs analyzed..................... 2,400
Babcock apparatus tested..................... 2,462
Nurseries, orchards and gardens inspected ... .... 160
Imported nursery stock inspected (cases)........ 87
Apiaries inspected. ................ e 480
Specimens identified for applicants. ............ 406
Papers published in scientific journals........... 19
Addresses delivered........................... 61

THE PRESENT CONDITION AND NEEDS OF THE STATION.

The salaries paid by this Station have been lower than those
paid for corresponding ability and experience in other agricultural
mnstitutions, and, in consequence, within the last biennial period
valued members of the Station Staff have resigned to accept
more adequate salaries elsewhere.

The increased cost of all materials and of labor has also added
to the difficulties which have confronted this and all other stations.

Owing to an unprecedented increase in the work required for
the dairy and food commissioner, the appropriation of $2,500 per
year for the work was so grossly inadequate that the State Board
of Control granted $2,500 to meet the emergency.

With this aid and by the utmost economy, Iinvolving the sus-
pension of the department of vegetable growing, the Station has
avoided a deficit, the treasurer’s account showing a balance of
$13.45 at the end of the fiscal year.

But to keep within the present appropriation has involved loss
of efficiency, which if continued, must, we feel, result in serious
injury to agricultural interests. The work of the agricultural sta-
tion is fundamental. It forms the basis of the teaching of the
Agricultural College and Extension Department. Like all fun-
damental work, it is not in the public eye, it cannot be exploited
in print, and its help to agriculture is not generally and justly
appreciated and valued.

But it is certain that if the investigation and experiment carried
on at the Station lose in character and amount, there will be cor-
responding loss in the character of the teaching and practice of
agriculture.

We shall therefore ask the next General Assembly for a con-
siderable increase of the appropriation hitherto made to this
Station.

All of which is respectfully submitted.

GeEORGE A. HorsoN,

' Secretary.
New Haven, Connecticut, October 31, 1920.
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REPORT OF THE TREASURER.
 July 1, 1019-June 30, 1920. ’

E. H. JENKINS, in account with THE CONNECTICUT AGRICULTURAL
EXPERIMENT STATION for the fiscal year ending June 30, 1920.

RECEIPTS.

Balance on hand, July 1, 1919 (Analysis Fees) $9.76
State Approprmtlon, General................... $22,500.00
State Appropriation, Food..................... 2,500.00
State Appropriation, Food Deficiency . ces
State Agpropnatlon. Insect Pest................ 7,500.00
United States Appropriation, Hatch............. 7,500.00
United States Appropriation, Adams............ 7,500.00
Fertilizer Analysis................. ... ..., 10,019.33
Connecticut Agricultural College (for A. E. Moss) 1,250.00
Connecticut State Department of Health (rent).. 200.00
State Park Commission (for A. E. Moss)........ 500.00
New Laboratory Appropriation (for moving green-

houses). ..........coiiiiiiiiiiii i 511.77
Mosquito Elimination Approprmtlon (for automo-

bile). . ... ... . T 650.00

Interest on Bank Depomts ...................... 99.49
Miscellaneous. . ......... ..ottt 69.32
Lockwood Trust Income (including sale of tree
seedlings and wood and Mt. Carmel Farm prod-
duce, $2,483.54). ... .e et 11,483.54
- —— 75,120.03

$75,129.79

DISBURSEMENTS.

. Jenkins, director, salary.................. $2,800.00
Jenkms, treasurer, 400.00
. Cole,

. Brautlecht,
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$ 880.00

1,133.33

555.00

250.00

245.00

360.00

-133.33

572.00

1,115.00

1,115.00

286.67

813.33

605.00

1,040.00

394.00

554.00

3,317.96

398.37

Postage........oiiiiiiii i e e . 226.90

Stationery. ...t 585.13

Telephone and Telegraph...................... 223.07

Freight and Express.................c0vuvuun.. 99.97

Gas, Electricity and Kerosene.................. 1,009.23

0al. .. e 1,984.32

Water. ... e i 132.45

Chemicals. . ...........coiiiiiiiiiiiinnnnnn., 545.50

Laboratory Supplies X 377.36

Seeds, Plants;ete..................... e 247.90

Agricultural and Horticultural Supplies 155.28

Food Samples. .............. .. i, 25.85

Tee....oviiei i e e 106.30

Photographic Supplies. ...... e e, 125.15

Automobile Oil............................... 25.77

Miscellaneous Supplies. ....................... 632.47

Fercilizers........... ... i, 1,009.46

Feeding Stuffs........................civun.. 524 .49

Library (Books and Peciodicals). . ... e . 477.49

Library (Binding).............coiiiieinennn.n. 88.00

Tools, Machinery and Appliances............... 2,145.43

Tools, Machinery and Appliances (Repairs). ..... 640.11

Furniture and Fixtures. ....................... 122.90

Furniture and Fixtures (Repairs)............... 40.30

Scientific Apparatus...................cciun... 4.75

Scientific Apparatus (Repairs)...........i...... 37.29°

Live Stock.........cooviiiiiiiiiiiiiieanenann 16.50

Traveling by the Board........................ 146.33

Traveling by the Staff......................... 1,053.66

Gasoline for Automobiles. ........... P, 673.12
Travel in connection with Adams Fund Investi-

BAtIOMS. .. .. i i e, 103.26
Insurance............coiiiiriiiiiinnnnnnnnnn. 1,437.34
Insect Pest Appropriation to State Entomologist..  7,500.00

.Contingent.............coiiiiiiiniiiia 308.47
Buildings and Land (Betterments).............. : 68.28
Buildings and Land (Repairs).................. 1,218.25
Buildings and Land (Grounds)................. 93.87
Total Disbursements. . ...........co0viieiverneennnns $75,116.34
Balance on hand, June 30, 1920 (Analysis Fees)............. 13.45

$75,129.79
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New Haven, Conn., Sept. 28, 1920.

THis 18 To CERTIFY that we have audited the accounts of E. H. Jenkins,
Treasurer of the Conn. Agricultural Experiment Station for the fiscal year
ending June 30, 1920, and have foqnd them correct.

WiLLiam P. BaAILEY,
Lewis W. PHELPS,

Awuditors of Public Accounts.
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who apply for them, and to others as far as the editions permit.
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Report on Commercial Fertilizers, 1920.

By E. H. JenkiNs, Director, and E. M. BaAILEY,
Chemast in Charge of the Analytical Laboratory.

In 1920, sixty-seven individuals and firms registered for sale in
this State 502 brands of commercial fertilizers, classified as follows:

Nitrogenous superphosphates..................... 364
Cotton seed meal and castor pomace............. 103
Other chemicals and unmixed materials............ 41

508

The law requires that a list of the registered brands shall be
published annually.

The following is such a list of all brands of fertilizers registered
for sale in this State between January 1 and December 31, 1920.

BrANDS REGISTERED FOR THE FiscaL YEAR Enping Dec. 31, 1920.

Alpha Portland Cement Co., Easton, Pa.
Alpha Potash-Lime Fertilizer

American Ag’l Chemical Co., 2 Rector 8t., New York City
149, Acid Phosphate
169% Acid Phosphate
Ammoniated Fertilizer A
Ammoniated Fertilizer AA
Ammoniated Fertilizer AAA
Ammoniated Fertilizer AAAA
Ammoniated Fertilizer VX
Basic Lime Phosphate
Bone-Phosphate and Potash
Castor Pomace :
Cereal and Root Fertilizer
Double A Tobacco Fertilizer
Dry Groynd Fish
Fine Ground Bone
Fish and Potash
Five Eight Fertilizer .
Grass and Lawn Top Dressing
Grass and Oats Fertilizer
High Grade Acid Phosphate
High Grade Ground Bone
Monarch Potato Manure
Nitrate of Soda
Pulverized Shee[) Manure
Special Vegetable Fertilizer
Sure Growth Phosphate Revised
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Tobacco SBecial
Universal Phosphate
Bradley’s Alkaline Bone with Potash
Bradley’s B. D. Guano
Bradley’s Corn Phosphate
Bradley’s Half Century Fertilizer Revised
Bradley’s New Method Fertilizer
Bradley’s Patent Superphosphate Revised
Bradley’s Potato Fertilizer
Bradley’s Potato Manure
Bradley’s Root Crop Manure
Bradley’s Special Bay State
Bradleys Special Corn Phosphate without Potash
Bradley’s special Potato Fertilizer without Potash
Bradley’s Special Potato Manure without Potash
Bradley’s Unicorn
Bradley’s Valley Tobacco Fertilizer
Bradley’s X L Superphosphate of Lime
E. I. Black Hawk Potato and Truck Fertilizer
E. I. Corn King Revised
E. I. Economizer Phosphate
E. I. Mayflower
E. 1. Tobacco Fertilizer
E. I. Unexcelled Fertilizer Revised
G. E. General
G. E. Northern Corn Special 1920
G. E. Potato Manure 1920
Packers’ Union Animal Corn Fertilizer
Packers’ Union Potato Manure 1920
Packers’ Union Universal Fertilizer 1920
Quin. Ammoniated Dissolved Phosphate
Quin. Climax Phosphate
Quin. Corn Manure
Quin. Phosphate
Quin. Potato Phosphate
Quin. Potato Manure =~
Quin. Spl. Corn Manure without Potash
Quin. Spl. Potato Phosphate without Potash

uin. Wrapper Leaf Brand Tobacco Manure Revised

heeler’'s Corn Fertilizer
Wheeler's Cuban Tobacco Grower
Wheeler's Potato Manure 1920
Williams & Clark’s Americus Ammoniated Bone Superphosphate
Williams & Clark’s Americus H. G. Spl. Revised .
Williams & Clark’s Americus Corn Phosphate
Williams & Clark’s Americus Potato Manure
Williams & Clark’s Matchless Fertilizer
Williams & Clark’s Meadow Queen Fertilizer
Williams & Clark’s Potato Phosphate
Williams & Clark’s Prolific Fertilizer -
Williams & Clark’s Seed Leaf Tobacco Manure Revised
Williams & Clark’s Spl. Americus Corn Phosphate without Potash
Williams & Clark’s Spl. Americus Potato Manure without Potash

American Nitro-Phospho Corporation, 80 Lafayette St., New York City

Phosphogerm (Inoculated Organic)

Apothecaries Hall Co., Waterbury, Conn.

Acid Phosphate
Castor Pomace
Consolidated Rendering Co.’s Steamed Bone
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Fish

Liberty Corn, Fruit and All Crops

Liberty Market Gardeners’ Special

Llberty Market Gardeners’ Special (Potash)

Liberty Potato and Vegetable Special

Liberty Sheep Manure

Liberty Tobacco Special

Liberty Tobacco Special (Potash)

Liberty Top Dresser for Grass and Grain
" Nitrate of Soda

Raw Ground Phosphate Rock

Tankage

Armour Fertiliser Works, 3056 Broadway, New York City.
Armour’s Acid Phosphate Fertilizer
Armour’s Bone Mea
Armour’s Cereal Special No. 1 Fertilizer
Armour’s Cereal Special No. 2 Fertilizer
Armour’s Cereal Special No. 3 Fertilizer
Armour’s Complete Potato Fertilizer
Armour’s Crop Grower
Armour’s 4-10-0 Fertilizer
Armour’s 4-8-5 Fertilizer
Armour’s Gardeners’ Choice Fertilizer
Armour’s General Crop Fertilizer.
Armour’s Grain Grower Fertilizer
Armour’s Nitrate of Soda :
Armour’s Potato, Onion and Vegetable Fertilizer
Armour’s Shee anure
Armour’s Spl. Tobacco Grower No. 2 Fertilizer
Armour’s Super-Grade Potato Mixture Fertilizer
Armour’s Tobacco Special Fertilizer
Armour’s Tobacco Special Fertilizer (5-4-3)
Armour’s Wheat and Clover Fertilizer
Bidwell’s Formula

Ashcraft-Wilkinson Company, Candler Building, Atlanta, Ga.
Paramount Brand Good Cotton Seed Meal

Atlantic Packing Co., New Haven, Conn.
Atlantic Fine Bone Meal
Atlantic Grain Fertilizer
Atlantic Potato Phosphate
Atlantic Special Vegetable
Atlantic 3-8-3
Atlantic Tobacco Grower
Atlantic Tobacco Special
Atlantic 2-8
Atlantic 2-8-3
Atlantic 4-8
Dry Ground Fish
Ground Tankage
Nitrate of Soda

Baker Castor Oil Co., 120 Broadway, New York City.
Castor Pomace

Barrett Company, 17 Battery Place, New York City.
Arcadian Sulphate of Ammonia

Berkshire Fertilizer Co., Bridgeport, Conn.
Berkshire Ammoniated Bone Phosphate
Berkshire Complete Fertilizer
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Berkshire Complete Tobacco
Berkshire Dry Ground Fish

Berkshire Economical Grass Fertilizer
Berkshire Fine Ground Bone
Berkshire Grass Special

Berkshire Long Island Special
Berkshire Market Garden Fertilizer
Berkshire Potato and Vegetable Phosphate
Berkshire Tobacco Grower

Berkshire Tobacco Starter

Acid Phosphate

Castor Pomace

Nitrate of Soda

Sheep Manure

Boardman, F. E., Middletown, Conn.
Boardman’s Fertilizer for General Crops

Bowker Fertilizer Company, 60 Trinity Place, New York City.
Bowker’s All Round Fertilizer
Bowker’s Conn. Valley Tobacco Fertilizer
Bowker’s Corn, Grain and Grass Phosphate
Bowker’s Fisherman’s Brand Fish and Potash
Bowker’s Four Ten Hill and Drill
Bowker’s Fresh Ground Bone
Bowker’s Hill and Drill Phosphate :
Bowker’s Lawn and Garden Dressing Revised
Bowker’s Nitrate of Soda
Bowker’s Potato and Vegetable Phosphate
Bowker’s 16 %, Acid Phosphate
Bowker’s Soluble Phosphate
Bowker’s Square Brand Farm and Garden Phosphate
Bowker’s Superphosphate with Ammonia 19,
Bowker’s Superphosphate with Ammonia 29,
Bowker’s Superphosphate with Ammonia 39,
Bowker’s Superphosphate with Ammonia 49,
Bowker’s Superphosphate with Ammonia 5%,
Bowker’s Sure Crop Phosphate Revised
Bowker’s Three Ten All Round
Bowker’s Tobacco Grower
Bowker’'s Two Ten Farm and Garden
Stockbridge Complete
Stockbridge Market Garden Manure
Stockbridge Tobacco Manure
Stockbridge Top Dressing and Forcing Manure

Breck, Joseph, & Sons, Corp’n, 61 North Market St., Boston, Mass.
Breck’s Rams Head Brand Sheep Manure

Brodé, F. W., & Co., 119 Madison Ave., Memphis, Tenn,
Dove Brand Cotton Seed Meal
Jay Brand Cotton Seed Meal
Owl Brand High Grade Cotton Seed Meal

Buckeye Cotton Oil Company, Cincinnati, Ohio.
Buckeye Good Cotton Seed Meal
“Buco”’ Cottonseed Feed

Chicago Feed & Fertilizer Company, 809 Exchange Ave., Union Stock
Yards, Chicago, Ill.
Magic Brand Pulverized Sheep Manure
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Chittenden, E. D., Company, Bridgeport, Conn.
Chittenden’s Complete Tobacco and Onion Grower
Chittenden’s Complete Tobacco and Onion Grower without Potash
Chittenden’s Tobacco Special with 59, Potash
Chittenden’s Tobacco Special without Potash
Chittenden’s Vegetable and Onion Grower without Potash

Clark, Everett B., Seed Company, Milford, Conn.
Special Mixture for General Use
Special Mixture with Potash

Coe-Mortimer Cos 51 Chambers 8t., New York City.
E. nk Coe’s Basic Fruit and Legume Phosphate (Basic Lime
Phosphate) (Ke{ -Plow Brand)
Frank Coe's Celebrated Special Potato Fertilizer Revised
Frank Coe’s Columbian Corn and Potato Fertilizer
Frank Coe’s Connecticut Wrapper Grower
Frank Coe’s Corn King
Frank Coe’s Dissolved Phosphate and Potash
Frank Coe’s Gardeners’ and Truckers’ Special 1916
Frank Coe’s Gold Brand Excelsior Guano Revised
Frank Coe’s H. G. Ammoniated Su; a])erphosphate 1916
Frank Coe’s New Englander Speci
Frank Coe’s Nitrate of Soda
Frank Coe’s Prolific Crop Producer 1916
Frank Coe’s 169, Superphosphate
. Frank Coe’s Special Grass Top Dressing
. Frank Coe’s Tobacco Leaf Fertilizer
. Frank Coe’s Tobacco Special
Fine Ground Bone

Columbia Guano Co., Munsey Building, Baltimore, Md.
Columbia Freedom Guano
Columbia Soluble Guano

Conn. %‘at Rendering & Fertilizing Corp’n., P. O. Box 228, New Haven,
onn,
Tankage

Davis, 8. P., Little Rock, Ark.
Good Luck Brand of Cottonseed Meal and Cracked Screened Cake

Dexter Portland Cement Co., Nazareth, Pa.
Dexter Potash Lime Fertilizer

Essex Fertilizer Company, 39 North Market St., Boston, Mass.
Essex Fish Fertilizer 3-8-3
Essex Market Garden 3-8-4
Essex Tobacco 5-5-4
Essex Tobacco 5-6
Essex Tobacco 5-7-2
Essex 1-10-1
Essex 2-8-2
Essex 33-10
Essex 4-84

Fertile Chemical Company, Cleveland, Ohio.
Lime-Fertile
Nitro-Fertile

Frisbie, L. T., Co., New Haven, Conn.
Castor Pomace
Frisbie’s Acid Phosphate 169,
Frisbie’s Corn and Grain Fertilizer

113 b 8 1 e e e
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Frisbie’s Fine Bone Meal

Frisbie’s 5-8

Frisbie’s Special

Frisbie’s Special Vegetable and Potato Grower
Frisbie’s 3-8

Frisbie’s 3-8-3

Frisbie’s Tobacco 5-5-5

Frisbie’s Tobacco 5-6

Frisbie’s Tobacco Grower

Frisbie’s Tobacco Special

Frisbie’s 2-8 ‘ ' *
Frisbie’s 4-10

Ground Tankage

Nitrate of Soda

Hall, W. D., Company, Atlanta, Ga.
Good Cotton Seed Meal

Hubbard Fertilizer Co., 802 Keyser Bldg., Baltimore, Md.
Hubbard’s Excelsior Mixture
Hubbard’s Farmers I X L
Hubbard’s 5%, Royal Seal
Hubbard’s 4-10-0
Hubbard’s New England Special
Hubbard’s Nitrate of Soda
Hubbard’s Noxall Guano
Hubbard’s 169, Phosphate
Hubbard’s Tobacco Fertilizer
Hubbard’s Yellow Wrapper

Humphreys-Godwin Co., Memphis, Tenn.
Bull Brand Cottonseed Meal
Danish Brand Cottonseed Meal
Dixie Brand Cottonseed Meal
Forfat Brand Cottonseed Meal
Unit—1
Unit—2

Industrial Cotton Oil Properties, 65 Broadway, New York City.
“High Grade Cotton Seed Meal”’ :

Intema}t{io:}al Agricultural Corporation, Buffalo Fertilizer Works, Buffalo,

Bone Meal

Buffalo Ammoniated Phosphate
Buffalo Economy

Buffalo Farmers Choice

Buffalo General Favorite
Buffalo High Grade Manure
Buffalo New England Special
Buffalo Onion, Vegetable and Potato
Buffalo Phospimte and Potash
Buffalo Three Ten

Buffalo Tobacco Grower
Buffalo Tobacco Producer
Buffalo Tobacco Special

Buffalo Top Dresser and Starter
1. A. C. Tobacco Crop

Joynt, John, Lucknow, Ont.
The Joynt Brand Canada Unbleached Hardwood Ashes
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Koster, A. L., Suffield, Conn.
Dz Ground Figh
Hale Tobacco Mixture

Listers Agricultural Chemical Works, Newark, N. J.
Listers Ammoniated Dissolved Superphosphate Revised
Listers Bone Meal 1916
Listers Bulyer’ 8 Choice Acid Phosphate
Listers Celebrated Ground Bone and Tankage Acidulated
Listers Celebrated Tobacco Fertilizer
Listers Complete Tobacco Manure
Listers Corn and Potato Fertilizer
Listers Eastern Pride Fertilizer .
Listers H. G. Acid Phosphate
Listers King Bee Fertilizer
Listers Plant Food 1916
Listers Special Crop Producer
Listers Special Tobacco Fertilizer .
Listers Standard Pure Superphosphate of Lime
Listers Success Fertilizer
Listers Superior Ammoniated Superphosphate 1916

Lovitt, L. B., & Co., Memphis, Tenn.
‘“Maloney’s Pride No. 1” (7)
‘““Maloney’s Pride No. 2’ (6)
‘“Maloney’s Pride No. 3” (8)

Lowell Fertilizer Co., 40 North Market St., Boston, Mass.
Acid Phosphate 169,
Lowell Animal Brand 3-8-4
Lowell Bone Fertilizer 2-8-2
Lowell Dissolved Bone Fertilizer 2-10
Lowell Empress Brand 1-10-1
Lowell 334-10
Lowell 2-8-3
Lowell 3-8-3
Lowell 4-84
Lowell 5-8
Lowell 5-84
Lowell Ground Bone 24-26
Lowell Lawn and Garden Dressing 4-7-2
Lowell Tobacco 5-5-4
Lowell Tobacco 5-6
Lowell Tobacco 5-7-2
Nitrate of Soda

Lyle & Lyle, Huntsville, Ala.
‘“Economy”’ C. S. Feed

Mapes Formula & Peruvian Guano Co., 143 Liberty 8t.,, New York City.

Mapes Corn Manure .
Mapes C. S. Tobacco Manure
Mapes General Crop (1916 Brand)

- Mapes General Tobacco Manure -
Mapes General Truck Manure
Mapes Grain Brand
Mapes Potato Manure
Mapes Potato Manure (1916 Brand)
Mapes Tobacco Starter, Improved

National Fertilizer Co., 60 Trinity Place, New York City.
National Ammoniated Bone Phosphate *
National Complete Grass Fertilizer
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National Complete Tobacco Fertilizer
National Eureka Potato Fertilizer
National 54 Tobacco Manure

National Market Garden Fertilizer Revised
National Nitrogen Phosphate Mixture No.
National Nitrogen Phosphate Mixture No.
National Nitrogen Phosphate Mixture No.
National Nitrogen Phosphate Mixture No.
National Nitrogen Puosphate Mixture No.
National Pine Tree State Potato Fertilizer
National Potato Phosphate

National 169, Plain Superphosphate
National Soluble Bone and Potash
National Special Tobacco Revised
National Universal Phosphate

National XXX Fish and Potash

Natural Guano Co., Aurora, Ill.
“‘Sheep’s Head”’ Pulverized Sheep Manure

New England Fertilizer Co., 40A North Market St., Boston, Mass.
N. E. Sugerphosph_ate 3-8-4

Tobacco 5-4

. Tobacco 5-5-4

. Toba.i:co 5-6

. 2-8-2

. 2-8-3

. 3-8-3

. 33-10

. 5-8-7

gencies Co., 85 Water St., New York City.
. C. Brand Acid Phosphate

. C. Brand 8-6-5 Truckers Top Dresser

. C. Brand 4-8-4 Potato Formula

. 8 Brand Ground Bone
. C.

SO

2222 LA
B b b e b b e e e

2
:

Brand Muriate of Potash
Brand Nitrate of Soda
A. C. Brand 2-8-2 All Crop Formula

Nothern, W. C., Box 414, Memphis, Tenn.
Special No. 1 (Cotton Seed Meal)

Olds & Whipple, Hartford, Conn.

Acid Phosphate

Nitrate of Soda

O & W Complete Corn, Potato and Onion Fertilizer
& W Complete Tobacco Fertilizer
& W Dry Ground Fish
& W Grass Fertilizer
& W
&W

22222
A d dds

H. G. Tobacco Starter

Special Corn, Onion and Potato Fertilizer
O & W Tobacco Special Fertilizer

Precipitated Bone Phosphate

Pacific Manure & Fertilizer Co., 429 Davis St., San Francisco, Calif.
Groz-It-Brand Pulverized Sheep Manure

Park & Pollard Co., Boston, Mass.
P. & P. Offcolored Cottonseed Meal
Upland Cottonseed Meal

Q0000
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Parmenter & Polsey Fertiliser Co., 41 North Market St., Boston, Mass.
P & P Plymouth Rock 3-8-4

P Tobacco 54

P Tobacco 5-5-4

P 1-10-1

P 2-8-2

P

la-hacLoche-ho-he -1 ]
S

P 33-10
P & P 4-8-4 for Potatoes, Corn and Vegetables

Pawtucket Rendering Co., Pawtucket, R. I.
Ground Bone
2-8-2 Brand
3-8-4 Animal Brand
4-8-4 Brand
5-8-4 Brand

Piedmont-Mt. Airy Guano Co., Baltimore, Md.
Brown’s Fertilizer for Corn and Grain
Brown’s H. G. P. and General Crop Manure
Brown’s Potato Fertilizer
Brown’s Special Fertilizer
Brown’s Special O & T and Market Garden
Brown’s Tobacco Manure
Muriate of Potash
Nitrate of Soda
Piedmont 3-8-4 Fertilizer
Piedmont 4-8-6 Fertilizer
Piedmont 169, Acid Phosphate
Piedmont 3 50 Bone Meal
Piedmont 6 30 Tankage
Shay’s Corn Fertilizer
Shay’s Potato Fertilizer
Shay’s Special Fertilizer

Pulverized Manure Co., 828 Exchange Ave., Union 8tock Yards, Chicago,

Wiza;rd Brand Manure

Quality Fertiliser Works, 52 Canal 8t., Stamford, Conn.
Bartlett Brand Special Tree Fertilizer

Robinson, George B., Jr., 18 Broadway, New York City.
“Robin’’ Brand Cotton Seed Meal

Rogers & Hubbard Company, Middletown, Conn.
Hubbard’s “Bone Base”’ Fertilizer for Seeding Down
Hubbard’s “Bone Base” Oats and Top Dressing
Hubbard’s “Bone Base”’ Soluble Corn and General Crops Manure
Hubbard’s “Bone Base’’ Soluble Potato Manure
Hubbard’s Pure Raw Knuckle Bone Flour
Hubbard’s Strictly Pure Fine Bone

. & H.s All Soils-All Crops Phosphate

& H.s Climax Tobacco Brand

H.s Complete Phosphate

8 Cottonseed Meal

8 Potato Phosphate

8 Soluble Tobacco Manure

8 Tobacco Grower, Vegetable Formula

Royster, F. 8., Guano Company, 1603 Munsey Bldg., Baltimore, Md.
Ground Fish .

Kaini

=]

R.
R. &
R. & H/
R. & H’
R. & H/
R. & H/

it
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Muriate of Potash

Nitrate of Soda

Royster's Arrow Head Tobacco Formula
Royster's Banner Guano

Royster’s Bully Guano

Royster's Dreadnought Guano
Royster’s Fish and Potash

Royster’s Fish, Flesh and Foul Guano
Royster's Landmark Brand

Royster's Perfecto Tobacco Formula
Royster's Prime Fish Brand

Royster’s Purity Brand

Royster's Quality Trucker

Royster's 16 %, Acid Phosphate
Royster’s Truckers’ Delight
Royster’'s Valley Tobacco Formula
Stevens Formula

Sanderson Fertilizer & Chemical Co., New Haven, Conn.
Sanderson’s Acid Phosphate .
Sanderson’s Atlantic Coast Bone, Fish and Potash
Sanderson’s Complete Tobacco Grower
Sanderson’s Corn Superphosphate
Sanderson’s Fine Ground Bone
Sanderson’s Formula A
Sanderson’s Formula B
Sanderson’s H. G. Ammoniated Phosphate
Sanderson’s Kelsey’s Bone, Fish and Potash
Sanderson’s Nitrate of Soda
Sanderson’s Phosphate without Potash
Sanderson’s Potato Manure
Sanderson’s Special without Potash
Sanderson’s Tobacco Grower
Sanderson’s Top Dressing for Grass and Grain
Sanderson’s Top Dressing for Grass and Grain without Potash
South American Sheep and Goat Manure

Shoemaker, M. L., & Co., Inc.,, Venango 8t. and Delaware Ave., Phila-
delphia, Pa.
Swift-Sure Bone Meal
Swift-Sure Superphosphate for General Use
Swift-Sure Superphosphate for Potatoes No. 1
Swift-Sure Superphosphate for Tobacco
Swift-Sure Tankage

Soper, 3. E., Co., 206 Chamber of Commerce, Boston, Mass.
Pilgrim Cottonseed Meal -
Pioneer Cottonseed Meal
Puritan Cottonseed Meal
Soper’s 5%, Nitrogen C/S Meal
Soper's 6%, Nitrogen C/S Meal
Soper’s 7% Nitrogen C/S Meal

Southe;n Cotton Oil Company, Falls Building, 22 N. Front 8t., Memphis,
enn,

Cotton Seed Meal
Springfield Rendering Co., 88 Liberty 8t., Springfield, Mass.

Springfield Animal Brand

Springfield Fine Ground Bone

Springfield Grain and Grass
Springfield Tobacco Special
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Taylor Commission Co., Atlanta, Ga.
(Good Cotton Seed Meal) Taylor Brand

Union 8eed & Fertilizer Co., 66 Broadway, New York City
American Red Tag Cotton Seed Meal -
Surety Brand Cotton Seed Meal
Yellow Tag Cotton Seed Meal

Virginia-Carolina Chemical Co., Equitable Building, 120 Broadway, New
York City. :
V-C Bone Meal
V-C Challenge Brand
V-C Champion Brand
V-C Cherokee Brand
V-C Fish and Potash Brand
V-C Indian Chief Brand
V-C Monarch Brand
V-C Owl Brand
V-C Pawnee Brand
V-C Plant Food for Vegetables, Lawns and Flowers
Virginia-Carolina Plow Brand

Wilcox Fertilizer Company, Mystic, Conn.
Acid Phosphate :
Eldredge Fish and Potash
Nitrate of Soda
Wilcox Corn Special
Wilcox Ground Fish
Wilcox Fish and Potash
Wilcox Grain Fertilizer
Wilcox Grass Fertilizer
Wilcox High Grade Fish and Potash
Wilcox Potato and Vegetable Phosphate
Wilcox Potato Fertilizer
Wilcox Tobacco Special

Witherbee, Sherman & Company, 393 Main St., Worcester, Mass.
Barium-Phosphate Grade A :
Barium-Phosphate Grade B
Barium-Phosphate Grade C
Ground Phosphate Rock
Nitrate of Soda

Woodruft, 8. D., & Sons, Orange, Conn.
Sheep Manure
Woodruff’s Home Mixture

Worcester Rendering Co., Auburn, Mass. . .
Prosperity Brand Royal Worcester Corn and Grain Fertilizer
Prosperity Brand Royal Worcester Ground Steamed Bone -
Prosperity Brand Royal Worcester Potato and Vegetable Fertilizer
Prosperity Brand Royal Worcester Special Grain Fertilizer

World’s Fertilizer Process Co., Sharpsburg, Pa.
Shur-Gro

During the year Mr. Churchill, the Station’s Agent, has visited
105 towns and villages in the State and gathered 547 samples, in
the manner provided by law. Twenty of these registered brands
have not been sold in the State, and seventy-eight, although re-
ported to have been sold in Connecticut, could not be found by
the sampling agent and therefore have not been examined.
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In the following pages are given the analyses of all the brands
which were sampled, as well as those sent for analysis by individ-
uals. Of the latter the Station is not responsible for the accuracy
of the sampling, although pains have been taken to secure from
the senders certification that the Station’s method of sampling
was followed.

CLASSIFICATION OF FERTILIZERS ANALYZED.

1. Containing nitrogen as the chief activ: ingredient: }{;‘iil;?:s? f
Nitrateof soda..........cooviiiiiiiiinininnn.. 14
Sulphate of ammonia...................... ..., 1
Cottonseed meal................................ 115
Castor pomace. . .......ccovviniinnnnneenennnnnnns 3

2. Containing phosphoric acid as the chief active ingredient:
Barium-phosphate. . ..................... ... ..., 3
Raw rock phosphate. . ........................... 2
Precipitated bone phosphate. . .................... 1
Basic lime phosphate............................. 2
Dissolved rock phosphate or acid phosphate......... 20

3. Containing potash as the chief active ingredient:

Cotton hull ashes. .........covviiiiniiininnnn... 1
Potash salts and potash-lime...................... 4

4. Raw materials conlaining nitrogen and phosphoric acid:
Fishmanures..............ccoiiiiiiiiiiiiena... 16
Slaughter house tankage.......................... 15
Bonemanures............coiiiiiiiiiiiiiiiieen 19
Mixed bone and tankage.......................... 1
Garbage tankage. .. .............cciiiiiiiiin... 1

5. Mized fertilizers:

Nitrogenous superphosphates without potash........ - 92
Nitrogenous superphosphates with potash........... 246
Home mixtures.........cooviieiineennnneenneanns 16

6. Miscellaneous fertilizers and waste products:

Tobacco stems, stalks and dust.................... 4
Nitro-Fertile and Lime-Fertile..................... 2
Sheepmanure..............coiiiiiiiiiiininnn., 9
Wood ashes. ......coovviiiiinniinnnnnennnannnns 19
Lime and lime-kiln ashes. . ....................... 4
Other miscellaneous materials. .................... 15

Total..ooiieiiii ittt ieiaaneen 625

I. RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN.

NITRATE OF SODA.

Fourteen samples were analyzed as follows:

14484. Sold by the Berkshire Fertilizer Co., Bridgeport. Sam-
pled at the factory.




NITRATE OF SODA. 15

14487. Sold by Apothecaries Hall Co., Waterbury. Stock of
R. H. Morgan, West Cheshire.

14488. Sold by F. S. Royster Guano Co., Baltimore, Md.
Stock of J. R. Reinhard & Sons, West Cheshire.

16149. Sold by Coe-Mortimer Co., New York. Stock of Con-
yer’s Farm, Greenwich.
14479. Sold by Olds & Whipple, Hartford. Sampled at the
factory

14935 Sold by, Piedmont-Mt. Airy Guano Co, Baltimore, Md.
Stock of Farmers’ Exchange, Woodstock.

15045. Sold by the Hubbard Fertilizer Co., Baltimore, Md.
Stock of H. H. McKnight, Ellington.

14419. Sold by American Agricultural Chemical Co., New
York. Stock of E. N. Austin, Suffield.

16205. Sold by the Atlantic Packing Co., New Haven. Sam-
pled at the factory.

16206. Sold by L. T. Frisbie Co., New Haven. Stock of
P. Schwartz Co., New London.

14477. Sold by Sanderson Fertilizer & Chemical Co., New
Haven. Sampled at the factory.

14672. Sold by Wilcox Fertilizer Co., Mystic. Stock of G. R.
Stannard, Branford.

15076. Sold by the Lowell Fertilizer Co., Boston. Stock of
Litchfield County Coop. Association, Torrington.

14828. Sold by the Bowker Fertilizer Co., New York. Stock
of F. B. Newton Est., Plainville.

TaBLE I. ANALYSES OF NITRATE OF SODA.

Per cent. of Nitrogen Nitrogen costs cents

Station No. Guaranteed. Found. Cost per ton. per pound.
14484 14.80 15.44 $70.00 22.6
14487 15,00 15.50 70.00 22.6
14488 ' 15.00 15.54 74.75 24.0
15149 15.00 1540 75.00 24.3
14479 15.00 15.34 75.00 244
14936 15.22 15.30 75.76 24.7
15045 15.22 15.24 76.15 24.9
14419 15.00 15.68 80.00 25.5
16206 15.00 15.16 80.00 26.4
16206 15.00 15.32 85.00 27.7
14477 15.00 15.42 86.75 28.1
14672 15.00 14.94 86.00 28.8
16076 15.00 15.28 90.00 294
14828 15.00 15.76 .

The retail cash cost of nitrogen in nitrate of soda has ranged from 22.6
to 29.4 cents per pound, and has averaged 25.6 cents per pound.

SULPHATE OF AMMONIA.

One sample was examined.
" 14483. Sold by the Barrett Co., of New York City. Stock

of Berkshire Fertilizer Co. Cost $100 per ton. It contained 20.92
per cent. nitrogen.
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Nitrogen in this sample costs 23.9 cents per pound. Sulphate of am-
monia and nitrate of soda have been altogether the cheapest forms of
available nitrogen in our market.

COTTON SEED MEAL.

One hundred and fifteen samples have been examined, and
their analyses appear in the following table.

The per cent of nitrogen has ranged from 5.10 to 8.11 per cent,
the average being 6.50—very decidedly higher than in any season
since 1916.

There has been considerable fluctuation in price during the win-
ter and spring, the average being $79.55 per ton. Making no
valuation of the phosphoric acid and potash in the meal, the aver-
age cost of nitrogen in meal has been 61.2 cents per pound.

If the phosphoric acid contained in the meal were credited at
7 cents per pound and potash at 12 cents per pound, the cost of
nitrogen would be about 5414 cents per pound. Twenty-eight of
the samples did not meet their guaranties, but eight of these were
sold on a unit basis so that the buyer only paid for the actual
amount of nitrogen received, which is altogether the most satis-
factory basis of payment. The prices ranged from $70 to $90
per ton, following in some measure the fluctuations in the whole-
sale market.
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TaBLE II. ANALYsEs oF CorroN SEED MEAL.
Per cent.
Nitrogen.
. 1~
g Mnn:rfaﬁtgfrg: ﬂg&'ﬁwr' Purchased, Sampled or Sent by g : E
g < | & S
g L | ]
s 2 ] o
w | [&] o
American Cotton Oil Co.,
New York City.
14807 |American Red Tag, C. S.
Meal................. J. E. Phelps, Suffield............ 6.31|6.18/$68.12
Ashcraft-Wilkinson Co.,
Atlanta, Ga.
14512(Paramount Brand C. S.
Meal................. Station Agent from Rockville
Milling Co.................. 6.14/5.76| 83.00
F. W. Brodé & Co.,
Memphis, Tenn. :
14471 (Owl Brand.............. A. D. Bridge’s Sons, Inc., Hazard-
ville. . ... 6.32/6.50( ....
14491 |Owl Brand, E. 74666. . . .. W. J. Reeves, Windsorville. . . ... 6.18(6.50 75.10
14496 (Owl Brand, C. & N. W,,
180500................ Spencer Bros., Suffield.......... 6.90|6.85 79.19
14501 Owl Brand.............. . H. Rollins, Granby.......... 6.56(6.50| 74.50
14716/Owl Brand. . . ........... Station Agent from A. D. Bridge’s :
Sons................in.. 6.27(6.50] 87.00
14806 |Owl Brand, N.Y. C., 230350|G. T. Soule, New Milford....... 6.64]6.50| 80.00
14827|Owl Brand.............. Station Agent from G. E. Ackley
Co., New Milford............ 6.63|6.50 80.00
14886Owl Brand.............. S. F. Holcomb & Son, West Granby|6.89(6.50| 77.00
14610 Jay Brand, S. P., 84389. . . |Station Agent from A. D. Bridge's
Sons, Hazardville............. 5.84(56.76| 79.00
14443 ... ... E. H. Rollins, Granby.......... 6.586.50| 75.00
14444 ... ...l E. H. Rollins, Granby.......... 6.60(6.50 74.00
14490|G. E. T, 18543.......... William J. Reeves, Windsorville. . |6.68/6.50| 81.20
14549(Soo L., 31488............ G. T. Soule, New Milford....... 6.29|6.50| 75.00
145651 |Off Color, C. S. M,, S. L.
104426................ Ahern Bros., East Windsor Hill..|6.65|6.50|......
14862 |Off Grade, C. S. M., N.'Y.
C.230350............. A. W. Camp, Danbury.......... 6.60|6.50| 80.00
Cotton Seed Products Co.,
Louisville, Ky.
14988 |Prime C. S. Meal......... Station Agent from Wybern Farms,
Melrose. . ....oovvevnenennnns 6.21/6.50| 76.00
S. P. Davis,
Little Rock, Ark.
14383|Good Luck Brand........ L. P. Abbe, Hazardville......... 6.78(6.50 87.00
14826(Good Luck Brand........ Station Agent from E. M. Waller,
Gaylorfsville ................ 6.49)6.501 82.00
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ANALYSES oF CorroN SEED MEAL—(Continued).

Cost per ton.

$78.00
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00
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Per cent.
Nitrogen.
P M’E’;‘:{“ﬁﬁ,‘"ﬁ; ?&:ﬁgbﬂ' Purchased, Sampled or Sent by g
. 8 < | 8
3 2| 2
Pl o 2
5] [ ]
DeSoto Oil Co., Memplns
145291104426.................. R. H. Osborne, Warehouse Point|6.66|6.58
E. 8t. Louis Cotton Oil Co.,
National Stock Yards, 1Il.
16021|R. 1. 56053.............. C. D. Cannon, Windsor Locks. . .|6.73(6.64
W. D. Hall Co., Atlanta, Ga.
14434|Good C. S. Meal......... A. D. Ellsworth, Broad Brook....|5.325.76
14618|Good C. S. Meal......... Station Agent from A. E. Ha]l
Wallingford.................. 5.89|5.76
Oscar Holway, :
Auburn, Me. I
14887|N. Y. C. 214957......... . |William Gilligan, Windsor. ...... 6.80(6.70
Humphreys-Godwin Co.,
emphis, Tenn.
14941|Bull Brand,.............. P.T. McCue, Windsor Locks..... 6.98(6.87
15076 |Bull Brand.............. Station Agent from E. Man-
chester & Sons, Winsted...... 7.16/6.87
16192|Bull Brand.............. J. A. Sherwood, ﬂong Hill....... 7.09|6.87
16222|Bull Brand.............. C. L. Luce, New Britain. .. ..... 6.92(6.87
14669 |Danish Brand............ Station Agent from G. S. Phelps,
Thompsonville. .............. 5.45|5.75
156133 (Danish Brand............ The Coles Co., Middletown...... 5.84(5.75
15187 (Danish Brand............ W. E. Wheelock Quinebaug. . ... 5.81(5
14607 |Dixie Brand, 89546. ... ... Hartford Tobacco Corporation,
Hartford. ................... 7.49|7.50
15134 Bnght C S. Meal, Penn.(Jno. uSulliva.n & Son, Thompson-5 s0l5 76
16136 Bnght C S. Meal, L. V. Jno Sullivan & Son, Thompson-
82216................. ville............ ..ot 5.67/5.76
15164 |Bright C. S. Meal, C. & N.

10162 ............. Spencer Bros., Suffield.......... 5.54/5.76
16341(26206................... oles Co., Middletown. ......... 6.16|5.76
14784 Oﬁ'—ColorC S. Meal, W. B.|G. 8. Phelps & Co., Thompson-

45334. .. ... .0 i vile. ... i 5.67|5.75
14872 Oﬁ-Color C. S. Meal, Pa.
................. Spencer Bros., Suffield. . ........|6.31|6.58
14901 Oﬂ‘-ColorC S Meal, C. M.
& St. P. 75860......... Spencer Bros., Suffield.......... 5.53(5.58
15146 Off—ColorC S Meal, 246729 e Coles Co Middletown...... 6.83|6.88
14386 |Off-Grade C. S. Mea.l A. T
&S.F.31182.......... ‘|G. T. Soule, New Milford. . ..... 6.26|6.27
14408|C. 8. Meal, C. & O. 8803. . |The Coles Co., Middletown.. . ... 6.00|5.75
14473|C. S Mea.f 111209....... G. S. Phelps ‘& Co., Thompson-
ville......... ... 5.92|5.75
14608 L. B. Haas & Co., Hartford...... 7.3417.50

93.75

C. 8. Meal, B. & M. 62922
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Per cent.
Nitrogen.

. : g
2 Maé:,.hﬁ?r :,: %;‘Jrcil:ber. Purchased, Sampled or Sent by § 8
g < | & S
E Sl E s
& = o o]

Humphreys-Godwin Co.,
emphis, Tenn.
(Continued).
14530 |Off-Grade C. 8. Meal, P. M.

70929................. S. J. Orr, West Suffield.......... 6.44 $72.81
14531 Oﬂ'—GradeC S. Meal, M. O.

.............. S. J. Orr, West Suffield..........|6.59] .. | 74.49
14632 Off—GradeC S. Meal, G. T.

25226, .. ... ..., S. J. Orr, West Suffield. ......... 6.17 69.75
14533 |Off-Grade C. S. Meal, G. E.

T.2125. . ............. S. J. Orr, West Suffield.......... 6.19] .. | 69.94
14534 Off Grade C. S Meal, C. C.

C.&8S. T.L.53951..... S. J. Orr, West Suffield.......... 6.06 68.54
14535 Off-Gra.deC S. Meal N.Y.

C.255143............. S. J. Orr, West-Suffield......... 6.12] .. | 69.19

145566 Dark C S Meal, Chi., St.
.............. H. C. Nelson, West Suffield......|5.77[5.75| 66.00
16285 C 8. Mea.l 101182....... Coles Co., Mlddletown .......... 5.76/5.76| 78.00
L. B. Lovitt & Co.,
Memphis, Tenn.
14464 |0ff ColorC S. Meal M. C.

60060................. Spencer Bros., Suffield. ......... 6.99/7.13| 80.15
14662|0ff -Color C. S. Meal..... 0. T Cone, Warehouse Point. . ..|7.56|7.20| 88.95
14754 |0fi-Color C. S. Meal...... J. B. Parker, Poquonock... .... 7.63| .. | 79.39
14800 |Off-Color C. S. Meal, N. P.

19112, ................ Spencer Bros., Suffield. . ........ 7.64|7.57| 92.24
14810 Off-ColorC S. Meal, K. C.

S.12532............... Spencer Bros., Suffield.......... 7.66(7.92| 90.11
14401 Oﬂ‘-Color C S. Meal, P. R.

R.48725.............. Spencer Bros., Suffield. ......... 7.02(6.87| 80.44
14431 Oﬁ-Color C S. Meal, C. B.

.105732. . ........... Spencer Bros., Suffield. . ........ 7.23|7.25| 82.51
14432|0ff-Color C. S. Meal, St. Fe

30995................. Spencer Bros., Suffield. ......... 6.30/6.29| 72.23
14433 Oﬁ'~ColorC S. Meal, M. C.

................. Spencer Bros., Suffield..........[6.92/6.99 79.30
14438 Off-Color C. 8. Meal, I. C. ‘
................. Spencer Bros., Suffield..........|6.89/6.89| 78.92
14439 |Off-Color C. S. Meal, Penn.
35562................. Spencer Bros., Suffield.......... 6.89(6.68 78.92
14469 |Off-Color C. 8. Meal, F. W.

D4635................ Spencer Bros., Suffield.......... 6.19|6.39] 71.00
14462|0ff-Color C. S. Meal, 1. &

G.N.5507............ Spencer Bros., Suffield.......... 6.69|6.58| 76.69
14463 Oﬂ'-Color C S Meal S. L.

& S.F.40673.......... Spencer Bros., Suffield.......... 6.3616.35| 72.89
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TaBLe II. ANALYSES oF CorroN SBED MEAL—(Continued).

Per cent.
Nitrogen.
. . . r
g Megufacturer or Jobber, Purchased, Sampled or Sent by 3| ¢
g < | &) &
2 g ] 2
8 2 = o
n = @] ]
L. B. Lovitt & Co.,
Memphis, Tenn.
(Continued).
14469|0ff-Color C. S. Meal, P. L. :
535715, ... ..., John Edgar, Enfield............ 6.85(6.85(878.54
14470|0ff-Color C. S. Meal, N. Y.
C.229466............. Spencer Bros., Suffield. ......... 6.78/6.87 79.75
14628|0ff-Color C. S. Meal, L. E.
& W.12215............ Spencer Bros., Suffield.......... 6.80(6.82 82.01
14560|Off-Color C. S. Meal, L. V.
85869................. Spencer Bros., Suffield.......... 6.74[6.82| 81.32
14801|0ff-Color C S. Meal, B. &
M.47599.............. Spencer Bros., Suffield. . ........ 6.87|6.81| 82.92
14829|0ff-Color C S. Meal, L. &
N7607................ Spencer Bros., Suffield.......... 6.60|6.50] 75.62
14494|0ff-Color C S. Meal, B. &
0.89651.............. Spencer Bros., Suffield.......... 8.11{8.00| 97.90
14586|0ff-Color C. S. Meal, A. T.
& S.Fe 7460........... Spencer-Bros., Suffield.......... 8.07|8.27| 97.41
Lyle & Lyle,
Huntsville, Ala.
14384|EconomyBrand Sou 120566 |G. T. Soule, New Milford. . ..... 5.92|5.75 85.00
W. C. Nothern, Memphis.
14377|Special No. 1, T. P. 8055.. |G. S. Phelps, Warehouse Point. . .|6.75|6.50 77.00
14415(0ff-Color, 120719......... J. W. Crowell, Burnside......... 6.39]5.75| 77.00
Park & Pollard Co., Boston.
14671|Upland C. S. Meal. ...... Station Agent from F. B. Newton
Est., Plainville............... 5.67|5.75| 83.00
14297|0ff-Color C. S. Meal...... Rockville Milling Co............ 6.67(6.50 81.00
14335/B. & L. E. 81002.......... Ahern Bros., E. Windsor Hill. . ..|7.12}6.50| 74.50
14337 ... L. C. Daly, Warehouse Point. ...|7.16/6.50| 78.00
14460|B. & 0.85534............. Broad Brook Lumber & Coal Co...|7.26(7.43| 83.79
14461|B-445144................ Broad Brook Lumber & Coal Co...|7.03(7.28| 81.13
14465 Off-Qual C. C. C. & St. L. |Station Agent from Broad Brook
9266.................. L&C.Co....o.ovvvvvnnnn. 7.15|5.76| 82.55
145600|G. T. 10102 .............. E. H. Rollins, Granby.......... 6.44/6.58] 75.25
14504|L. & N.3460.............. Broad Brook Lumber & Coal Co...|7.58|7.36( 87.50
14506/C. of G.60017............ Broad Brook Lumber & Coal Co...|7.37|7.13| 85.12
14630({S. S. W.7320............. E. H. Rollins, Granby.......... 6.42(6.58( 74.50
14826|0ff-Grade.. .............. Station Agent from G. E. Ackley
Co., New Milford............ 6.81|7.00| 80.00
The Roger & Hubbard Co.,
Middletown.
14466/C. &£ 0.3223 .. .......... Station Agent from P. F. Cham-
berlain, Broad Brook.......... 6.75|6.50] 82.00
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TaBLe II. ANaLYSES oF CorroN SEED MEAL—(Concluded).

Per cent.
Nitrogen.
S : s
z M”‘é‘,‘,‘f}%‘:’ ‘e,; ‘I’J;,f,‘ﬂ;‘fe" Purchased, Sampled or Sent by g 8
g 13
£ < | & &
,‘3 ) a3
3 AEAN.
Sanderson Fertz. & Chem.
Co., New Haven.
14609 ........ciiiiiiiienn Benjamin Fenn, Milford......... 6.71 .
J. E. Soper & Co., Boston.
14351 |Puritan C. S. Meal....... J. B. Cannon, Granby.......... 6.09|5.75|$78.50
15189 (Puritan C. S. Meal. ...... The Coles Co., Middletown. . . ... 5.2015.75| 80.00
14661 |Puritan C. S. Meal. ...... Station Agent from P. Schwartz
Co., New London............. 5.26]|5.75| 80.00
14493 |0ff-Color C. S. Meal...... Spencer Bros., Suffield.......... 7.36(7.38| 86.63
14497 Oﬁ-Color C. 8. Meal, C. P.
205692................ Spencer Bros., Suffield.......... 7.40|7.22| 84.78
14393 |Off-Color C. S. Meal,
138752................ L. C. Seymour, Windsor Locks. ..|5.10/5.76| 74.00
14422 |0ff-Color C. S. Meal,
138752................ Station Agent from L. C. Seymour|{5.27|5.76| 74.00
14831 ....... ... ..., H. F. Farnham, E. Windsor Hill.[6.25|5.76 75.00
14411 Oﬂ'-Color C. S. Meal, N. P.
................. W. E. Bates, East Granby.......[5.84/5.76| 74.00
14799 ... C. H. Northam, Hartford. . . . .. 5.49|5.76| 77.00
14886 |Off-Color C. S. Meal, Penn.
608298................ J. T. O’'Neill, Burnside. ......... 5.95|5.76| 77.50
14870 |0Off-Color C. S. Meal...... Station Agent from A. Manning,
So. Manchester. ............. 5.2415.76| 69.50
15091 |Off-Color C. S. Meal...... Arthur Manning, Manchester. . . .|5.42|5.76| 69.50
Taylor Commisgion Co.,
Atlanta, Ga
14728 ......... e Station Agent from Meech & Stod-
dard, Middletown............ 5.99/5.76| 78.50
Terrell Cotton Oil Co
14496 ...................... E. T. Hurlburt & Son, Somers. . .|7.16/6.75| 87.50
Texarkana Cotton Oil
and Fertilizer Co.,
Texarkana, Ark.
14416 ........ ... ciiiiiin.. Station Agent from E. N. Austin, .
Suffield. .................... 6.56|6.58| 75.00
14511 ... .. ...l Station Agent from Rockville
Milling Co.............oouun. 6.50 .. | 81.00
Union Seed & Fert’s'r Co.,
New York.
14609 |Surety Brand C. S. Meal. . |Station Agent from F. H. Rolf,
Guilford..................... 6.19(5.76 88.00
14938 [Surety Brand, Erie 110567. |Coles Co., Middletown.......... 5.84|5.76| 84.00
14660 |Amer. Red Tag C. S. Meal|[Station Agent from M. E. Thomp-
son, Ellington................ 6.31|6.18| 80.00
16088|Amer. Red Tag C. S. Meal|J. E. Phelps, Suffield............ 6.35(6.18( 70.10
Jobber Unknown. i
14830 ...........ciiiiiiin. L. J. Prior, East Hartford........ 6.59 .. | ....
15186 ................cuun.. Arthur Manning, Manchester. . .)6.65/6.88! 80.00




22 CONNECTICUT EXPERIMENT STATION BULLETIN 223.

CASTOR POMACE.

Three samples were analyzed as follows:

14421, Sold by American Agricultural Chemical Co., New
York City. Stock of E. N. Austin, Suffield.

14616. Sold by the Apothecaries Hall Co., Waterbury. Sam-
pled at the factory.

14481, Sold by Baker Castor Oil Co., New York City. Stock
of Olds & Whipple, Hartford.

ANALYSES OF CAsSTOR PoMACE.

Station No................... 14421 146156 14481
Per cent. of

Nitrogen guaranteed.......... 4.50 4.52 4.50

Nitrogen found............... 5.29 5.73 5.72

Costperton................. $60.00 $60.00 $57.00

Nitrogen costs perpound ...... 66.7 62.3 49.9

II. RAW MATERIALS CHIEFLY VALUABLE FOR
PHOSPHORIC ACID.

BARIUM-PHOSPHATE.

14977. Grade A. Sold by Witherbee, Sherman & Co., Port
Henry, N. Y. Stock of J. H. Miller, Stamford Guaranteed 28
per cent. phosphoric acid.

14932. Grade B. Sold by Witherbee, Sherman & Co., Port
Henry, N. Y. Stock of Geo. S. Carter, Clinton. Guaranteed
16 per cent. phosphoric acid. Cost $25.00 per ton.

14933. Grade C. Sold by Witherbee, Sherman & Co., Port
Henry, N. Y. Stock of C. E. Lyman, Middlefield. Guaranteed
14 per cent phosphoric acid. Cost $22.00 per ton.

ANALYSES OF BARIUM-PHOSPHATE.

Station No................... 14977 14932 14933
Water-soluble phosphoric acid. . None 0.03 None
Citrate-soluble phosphoric acid. 3.18 0.59 0.24
Insoluble phosphoric acid. . ... 25.16 16.68  16.21
Total ﬁhosphonc acid......... 28.3¢ 17.30 16.45
Phosphoric acid cost cents per pound.. 72 6.7

RAW ROCK PHOSPHATE.

Two samples were analyzed as follows:

16181. Tacco Ground Phosphate. Sold by Tennessee Agri-
cultural Corporation, Centerville, Tenn. Sent by E. E. Burwell,
New Haven. '

16160. Raw Ground Phosphate. Sold by Apothecaries Hal]
Co., Waterbury. Stock of H. A. Edwards, Naugatuck.
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ANALYSES oF Raw Rock PHOSPHATE.

Station No.. ........ooi i, 15181 15150
Water-soluble phosphoric acid.......... 0.16 0.04
Citrate-soluble phosphoric acid......... 2.31 3.12
Citrate-insoluble phosphoric acid. .. .... 21.25  28.06
Total hosphoric acid. ................ 23.72 31.22
“Available’”” phosphoric acid found...... 2.47 3.16
Costperton.............c.oiivvuann. .... $17.00

16181 was ground phosphaté which had been saturated with
strong liquid manure, worked over and exposed to the action of
air and frost for a year.

PRECIPITATED BONE PHOSPHATE.

One sample was analyzed as follows:

14480. Sold by Olds & Whipple, Hartford. Sampled at fac-
tory. Cost $1.50 per unit available phosphoric acid.

ANaLYsIS oF PrEcipiTATED BoNE PHOSPHATE.

Station No.. ... it " 14480
‘Water-soluble phosphoric acid. . .. .. 0.37
Citrate-soluble phosphoric acid. . .. 18.67
Citrate-insoluble phosphoric acid. . .. .. 8.26
Total phosphoric acid........... e 27.30
‘““Available” phosphoric acid found.............. 19.04
Cost of ‘‘available’” phosphoric acid per pound.... 7.6¢

BASIC LIME PHOSPHATE. °
Two samples were analysed as follows:
16117. Sold by American Agricultural Chemical Co., New
York City. Stock of R. E. Morgan, Windsor. Guaranteed 13

per cent. ‘“available’’ phosphoric acid, 14 per cent. total phosphoric
acid. Cost $24.25 f.o.b. factory.

14978, Basic Fruit and Legume Phosphate. Sold by Coe-
Mortimer Co., New York City. Stock of J. C. Jackson, Wilton.
Cost $22.75 per ton. Guaranteed 13 per cent. “available’”’ phos-
phoric acid, 14 per cent. total phosphoric acid.

. ANALYSES OF Basic LiME PHOSPHATE.

Station No.. ...t 15117 14978
Water-soluble phosphoric acid.......... 2.67 3.10
Citrate-soluble phosphoric acid......... 11.27 10.38
Citrate-insoluble phosphoric acid. .. ... - 1.50 1.46
Total phosphoricacid. ................ 15.44 14.94
“Availg.ble” phosphoric acid............ 13.94 13.48

Cost of ‘“‘avallable’’ phosphoric acid per pound.., 8.4¢

DISSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE.

The analyses of twenty samples of this material are given in
the table.

The prices charged have ranged from $27 to $40 per ton. The averlage
cost of available phosphoric acid has been about 10.1 cents per pound,
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Twenty samples were analyzed as follows:

14476. Sold by Sanderson Fertilizer & Chemical Co., New
Haven. Sampled at factory.

14854. Sold by Piedmont-Mt. Airy Guano Co., Baltimore, Md.
Stock of Farmers’ Exchange, South Meriden.

15042. Sold by the Hubbard Fertilizer Co., Baltimore, Md.
Stock of H. H. McKnight, Ellington.

15157. Sold by.Olds & Whipple, Hartford. Stock of Havi-
land Tobacco Co., East Windsor Hill.

14707. Sold by National Fertilizer Co., New York City. Stock
of R. Delaney, Somersville.

15207. Sold by Berkshire Fertilizer Co., Bridgeport. Stock of
D. L. Clarke & Sons, Milford.

14482, Sold by Olds & Whipple, Hartford. Sampled at fac-

ory.
14417. Sold by American Agricultural Chemical Co., New
York City. Stock of E. N. Austin, Suffield.

TaBLE III. ANALYSES OF AcCID PHOSPHATE.

t

found.
d.

hos-
guar-

z TOSE g2 o g gg g
2 : ,% : E ° 2 ’S'U Py g By B,
s g8 2§ 9% g %% %% g W55
zZ 32 %4 22 % e  Be¥ 5  Beb
a 78 b8 s 8 a . s} SES 2 Sga
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& g 3% g% & = = § =
14476 1539 179 0.15 17.33 17.18 16.00 $30.00 8.7
14864 12.17 3.13 1.01 16.31 1530 16.00 27.00 8.8
15042 14.20 1.87 027 16.34 16.07 16.00 29.00 9.0
16167 1371 3.22 093 17.86 1693 16.00  30.87 9.1
14707 11.16 525 055 1696 16.41 16.00 30.90 9.4
15207 14.3¢4 327 0.33 1794 1761 16.00 33.50 9.5
14482 1229 3.47 0.15 1591 1576 16.00 30.64 9.7
14417 1464 220 0.19 17.03 16.84 16.00 33.00 9.8
14934 11.36 4.64 201 18.01 16.00 16.00 32.00 10.0
14542 1267 262 1.64 1693 1529 16.00 32.00 10.4
14971 1326 292 0.36 16.54 16.18 14.00 35.00 10.8
16074 1201 3.70 1.52 1723 1571 16.00 34.00 10.8
14499 13.33 1.89 090 16.12 1522 16.00 33.00 10.8
14514 14.02 194 020 16.16 1596 14.00 3500 11.0
14796 1350 3.32 - 022 17.04 16.82 16.00 38.00 11.3
16113 13.58 290 0.32 1680 1648 16.00 40.00 12.1
14478 13.55 3.37 026 17.18 1692 16.00 .....  ....
14813 1441 3.19 0.14 17.74 17.60 16.00
14879 1261 296 1.39 1696 1557 16.00
14986  9.52 5.55 1.14 16.21 1507 16.00

The percentage of available phosphoric acid in Sample 14542, Royster’s

. Acid Phosphate, was not so high as guaranteed. A second sample 14879

of the same brand contained a higher percentage of available acid than
the first, but still did not fully meet its guaranty.
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14934, Sold by Coe-Mortimer Co., New York City. Stock of
J. E. Stoddard, Abington.

14542, Sold by F. 8. Royster Guano Co., Baltimore, Md.
Stock of J. R. Reinhard & Sons, West Cheshire.

14971. Sold by Listers Agricultural Chemical Works, Newark,
N. J. Stock of W. H. Carrier, Glastonbury.

15074. Sold by Lowell Fertilizer Co., Boston, Mass. Stock
of H. B. Brownson, Shelton.

14499. Sold by Apothecaries Hall Co., Waterbury. Sampled
at factory.

14614. Sold by American Agricultural Chemical Co., New
York City. Stock of Spencer Bros., Suffield.

14795. Sold by Bowker Fertilzer Co., New York City. Stock
of Geo. E. Ackley Co., New Milford.

15113. Sold by Listers Agricultural Chemical Works, Newark,
N. J. Stock of B. C. Wooding, Yalesville.

14478, Sold by L. T. Frisbie Co., New Haven. Sampled at
factory.
¢ 14813, Sold by Wilcox Fertilizer Co., Mystic. Sampled at
actory.

14879. Sold by F. S. Royster Guano Co., Baltimore, Md.
Stock of W. S. Brown, Trumbull.

14986. Sold by American Agricultural Chemical Co., New York
City. Stock of W. H. Latimer & Son, Southington.

III. RAW MATERIALS OF HIGH GRADE
CONTAINING POTASH.

COTTON HULL ASHES.

16171. Sent by Olds & Whipple, Hartford. Stock of Windsor
Tobaceo Growers’ Corp., Windsor. It contained 19.42 per cent.
of potash.

POTASH SALTS AND OTHER MATERIALS CONTAINING
WATER-SOLUBLE POTASH.

14931. Kainit. Sold by F. S. Royster Guano Co., Baltimore,
Md. Stock of Knowles, Lombard Co., Guilford. It contained
14.21 per cent. potash and cost $45.00 per ton, making the cost of
actual potash 15.8 cents per pound.

14929. Muriate of potash. Sold by F. S. Royster Guano Co.,
Baltimore, Md. Stock of Knowles, Lombard Co., Guilford. It
contained 56.68 per cent. potash and sold for $165 per ton, making
the cost of actual potash 14.5 cents per pound.

14284. Nebraska Potash. Sold by Standard Potash Co.,
Lakeside, Neb. It contained 27.30 per cent. potash.

15023. Potash-Lime. Sent by Dexter Portland Cement Co.,
Nazareth, Pa. It contained 3.13 per cent. potash and 33.28 per
cent. of lime.
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IV. MATERIALS CONTAINING NITROGEN
AND PHOSPHORIC ACID.

FISH MANURES.
Sixteen samples were examined, eleven of which were sampled

in Table IV.

Sample 14585 was stated to be bought by Mr. Fiske for his
own use from the New England Fertlizer Co. It is not a brand
registered by them. ‘

Three of the samples, 16125, Lowell Fertilizer Co.; 15114, At-
lantic Packing Co.; and 16136, A. L. Koster, contained much less
nitrogen than was guaranteed.

Analyses appear

The average percentage of nitrogen, though with a wide range, is
about 8.33; of available phosphoric acid, 6.01; and the cost per ton,
ranging from $80 to $115, has averaged about $99.64.

Allowing 10 cents per pound for available phosphoric acid, the nitro-
gen in fish manures has had an average cost of 62.6 cents per pound.

TaBLE IV. ANALYSES OF

o
Z
'g Manufacturer or Wholesale Dealer. Dealer or Purchaser.
a
]
Sampled by Station:
14418 | American Agr. Chem. Co....... E. N. Austin, Suffield.......... ..
14846 | Apothecaries’ Hall Co......... | Wm. Reeves, Windsorville........
16114 | Atlantic Packing Co............ John Helm, So. Windsor. ... .....
14674 ; Berkshire Fertz. Co............ Manufacturer...................
14989 | East Harbor Fertz. Co......... Wybern Farms, Melrose..........
16130 | A. L. Koster.................. Michael Cannon, Rockville. . ... ..
15125 | Lowell Fertz. Co............... T. J. Coleman, Warehouse Pt.....
14686 | ...... ... W. E. Fiske, Warehouse Pt.......
14637 | Olds & Whipple............... Manufacturer...................
14930 | F. S. Royster Guano Co........ C. R. Woodford & Sons, Avon... ..
14644 | Wilcox Fertz. Co.............. Bloomstein & Adler, Burnside... ..
Sampled by Purchaser:
161832| “Fish Meal,”’ East Coast Fisher- | American Sumatra Tobacco Co.,
ies Products Co............. East Hartford.................
16136 | A. L. Koster. .. ............... Fassler & Silberman, Hartford. . ..
14238 | Wilcox Fertz. Co.............. American Sumatra Tobacco Co.,
East Hartford.................
14346 | No. 2. ..........coiivnun... Silverherz Tobacco Co., Rockville.
14346 | No. 1....... ..., Silverherz Tobacco Co., Rockville.

1 (.39 per cent. nitrogen in nitrates.

3 Contains 0.76 per cent. chlorine.

2 0.16 per cent. nitrogen in nitrates.




SLAUGHTER HOUSE TANKAGE. 27

SLAUGHTER HOUSE TANKAGE.
Table V, page 28.

Fifteen samples were examined. Six of these were sampled by
the Station Agent, seven were submitted by purchasers, and two
by a manufacturer for determinations of nitrogen availability.
14062, Tankage base, prepared from slaughter-house tankage,
contained 1.64 per cent. of water-insoluble organic nitrogen,
78.2 per cent. of which was in active form. 14083, Bone Tankage,
contained 2.79 per cent. of water-insoluble organic nitrogen,
87.0 per cent. of which was in active form. The neutral per-
manganate method was employed in both cases.

Analyses of the remaining samples appear in Table V.

One of the samples taken by the Station Agent, 15204, Atlantic
Packing Co., was far below its guaranty in nitrogen and phosphoric
acid, and four others, 14475 and 14881, Conn. Fat Rendering and
Fertilizing Corp., 14866, Piedmont-Mt. Airy Guano Co., and
14918, M. L. Shoemaker & Co., were deficient in phosphoric acid.

FisE MANURES.

Total phosphoric

Nitrogen. Phosphoric acid. acid.

. ; s K

'g < -g -g é E K g 8
SR N N N -
£ 8 | S | 5| i 2| &5 v g &

s s : | Ea | 3 g | 22 E E 3

2 2 & & B o} & & 5 3
023 | 892 ; 9.15 | 8.23 FR I e 8.66 6.00 |$100.00
0.17 | 881 | 9.371| 820 | 0.50 | 5.92 1.52 7.94 5.50 115.00
0.18 ) 728 | 746 | 7.81 | 0.50 | 5.31 0.43 6.24 5.50 80.00
060 ] 769 | 829 | 823 | 0.75 | 4.52 [ 0.95 6.22 6.00 100.00
052 | 848 | 900 | 823 | 0.70 | 3.78 | 0.91 5.39 6.00 95.00
3.90 | 513 | 9.03 | 823 | 033 | 5.85 1.60 7.78 3.00 PPN
0.21 7.08 | 729 | 781 | 0.51 { 4.85 | 0.23 5.60 5.50 100.00
026 | 767 | 793 | 741 | 043 | 493 | 038 5.74 14.00 105.00
020 | 785 | 805 | 823 | 0.57 | 8.99 | 445 14.01 5.50 99.75
0.23 | 828 | 851 | 822 | 035 | 7.77 | 4.03 12.15 5.00 106.00
0.66 | 7.96 | 8.782| 8.24 1.56 { 4.49 | 0.77 6.82 5.00 e
0.15 | 9.09 | 9.24 e 0.58 | 8.92 | 3.08 12.58 e Ceen
1.16 | 5.13 | 6.29 | 823 | 0.50 | 640 | 0.58 7.48 3.00 96.00
0.46 | 8.10 | 8.56 vee 238 | 235 0.83 5.56 vees e
020 | 7.74 | 7.94 0.50 | 5.82 | 5.32 11.64

092 ] 778 | 870 1.23 | 4.51 1.33 7.07
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TABLE V. ANALYSES OF

=]
Z
‘g Manufacturer. Dealer or Purchaser.
2 /
&
Sampled by Station:
14486|Apothecaries Hall Co. ............ R. H. Morgan, West Cheshire......
16204|Atlantic Packing Co.............. Manufacturer....................
14475(Conn. Fat Rend. & Fertz. Corp.....|Manufacturer....................
14881(Conn. Fat Rend. & Fertz. Cor .|F. A. Forbes, East Haven.........
14866|Piedmont—Mt. Airy Guano o. . .|Minor Ives, South Meriden........
14918|M. L. Shoemaker & Co........... H. B. Cornwall, Meriden..........
Sampled by Purchaser:
16188(Apothecaries Hall Co. ............ Barnes Bros. Nursery Co ..........
14344|. .. ... Chas. Johnson, Gaylordsville.......
16389|Apothecaries Hall Co. ............ A. N. Pierson, Inc Cromwell......
46382|Godfrey Fertilizer & Chem’l Co.,
Newark,N.J.................... J|A. N. Pierson, Inc., Cromwell......
16383(|Godfrey Fertilizer & Chemical Co.,
Newark, N.J.................. 'lA. N. Pierson, Inc., Cromwell......
15384|Godfrey Fertilizer & Chemical Co. Y
Newark, N. J.................. A. N. Pierson, Inc., Cromwell......
15774|Godfrey Fertilizer & Chemical Co.,
Newark, N. J.................. A. N. Pierson, Inc., Cromwell......

1 0.16 per cent. nitrogen in nitrates.

BONE MANURES.
Table VI, page 30.

The analyses of 19 samples, of which 15 were drawn by the
Station Agent, are given in table VI.

14420 is not a brand registered in this State, but is stated to
have been shipped by mistake to E. N. Austin by the Springfield
Rendering Co., Springfield, Mass.

One sample, 1606856, from the Piedmont-Mt. Airy Guano Co.,
failed to meet its guaranty of nitrogen.

The average amounts of nitrogen and phosphoric acid found in these
samples have been 3.43 and 23.45 per cent. respectively, and the average
cost, ranging from $61.60 to $76, has been $63.16. Allowing 60 cents
per pound for nitrogen, phosphoric acid has cost 6.1 cents.

GARBAGE TANKAGE.

14696 is tankage prepared from city garbage. Sent by the Health
Dept., Bridgeport. It contained 2.30 per cent. of nitrogen and
3.30 per cent. of phosphoric acid. 78 per cent. of the material
was in particles coarser than 1-50 inch.
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SLAUGHTER House TANKAGE.

Nitrogen. Phosphoric acid. Nie:ali;:i‘:_al
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.14 | 5.55 | 5.69 .79 | 16.49 15.00 | 33.00 | 67.00 | $65.00

5
1 4.93 . . . . .
4 | 2.94 | 3.48 | 3.23 | 22.88 | 25.42 | 47.00 | 53.00 | 40.00
.18 | 3.09 | 3.27 | 3.23 | 22.98 | 25.42 | 41.00 | 59.00 | 45.00
6 [ 4.70 | 4.86 ; 23 10.82 13.73 | 49.00 | 51.00 | 57.00

7.31 | 7.57 9.81 15.00 | 65.00 | 35.00 | 75.50

0.23 | 5.82 | 6.05 | 6.34 14.24 12.20 | 34.00 | 66.00 | 60.49

0.12 | 7.02 | 7.14 | ..... 11.82 | ..o | oo [ | i
.......... 3.23 | .....| 2557 | Lo il
U N I X e 554 | covvi | e [ | e,
U B 4.46 | ..... 1245 | ooene | e [ [
.......... 4.23 | ... 10093 | ... | ] e,
0.30 | 4.20 | 4.50 | 4.84 | 10.67 | 12.00 | ..... | ..... | ......

MIXED BONE AND TANKAGE.

14866. Listers Celebrated Ground Bone and 'Tankage Acidu-
lated, made by Listers Agricultural Chemical Works, Newark,
N. J. Stock of S. J. Orr, West Suffield; cost $54 per ton.

PERCENTAGE CoOMPOSITION OF MIXED BONE AND TANKAGE.

Total nitrogen found............................ 2.81
Total nitrogen guaranteed. ...................... 2.67
Total phosphoric acid found...................... 13.42
Total phosphoric acid guaranteed................. 12.00

AVERAGE COST OF PLANT FOOD IN FERTILIZER MATERALS

From the foregoing analyses of the various fertilizing materials
sold in Connecticut during the present year, the following state-
ment is prepared showing what has been the approximate average
cost per pound of nitrogen, phosphoric acid and potash:
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TaBLe VI. ANALYSES OF

Station No.

Manufacturer and Brand.

Dealer or Purchaser.

15056
15060
15062
150567
15063
16066
15064
14420

16061
16065
16068

16124
15053

15064
16069

16209
14298
14341
14396

Sampled by Station:

Am. Agr. Chem. Co., Fine Ground Bone..
Atlantic Packing Co., Fine Bone Meal. ..
Berkshire Fertz. Co., Fine Ground Bone..
Bowker Fertz. Co., Fresh Ground Bone. .
Coe-Mortimer Co., Fine Ground Bone. . .
L. T. Frisbie Co., Fine Bone Meal.......
Lowell Fertz. Co., Ground Bone 214—26.
Manchester Rendering Co., Manchester,

New Hampshire
Pawtucket Ren. Co., Ground Bone
Piedmont—-Mt. Airy Guano Co., Bone Meal
Rogers & Hubbard Co., Strictly Pure Fine

BoneFlour.........................
Sanderson Fertz. & Chem. Co.,
Ground Bone. ......................
M. L. Shoemaker, Swift-Sure Bone Meal.
Worcester Rendering Co., Prosperit,
Royal Worcester’éround Steame

Bone

Sampled by Purchaser.
Armour Fertz. Co., Bone Meal..........
Berkshire Fertz. Co., Bone Meal........
L. T. Frisbie Co., Pure Fine Ground Bone

Spencer Bros., Suffield

. H. Eldredge, Norwich
Manufacturer
Israel Andrews, Milldale
Morrison & Dunham, Bethel......
Stanley Svea Coal Co., New Britain
S. T. Welden, Simsbury

E. N. Austin, Suffield
Chas. A. Templeton, Inc., Waterbury
Farmers’ Exchange, Woodstock. . ..

Joseph Kincaid, Jr., Middletown. . .-

Cadwell & Jones, Hartford

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

Horace Homer, Cos Cob
A. T. Henry, Wallingford
A. E. Plant Son’s Co., Branford....
John H. Gasser, Bethel .

Nitrogen in nitrates
sulphate of ammonia
cotton seed meal...........
gastor pomace

Cents per pound,
25.6
23.6

Sh. e e 52.5¢
Total phosphoric acid in raw ground rock........... 2.7
in ‘“barium-phosphate’ ....... 6.7 to 7.2

. bone........................ 6.1§
Available phosphoric acid in precipitated phosphate. . 7.5
basic lime ﬁhospha.te ....... 8.4
acid phosphate............ 10.1

Potash ..... ... . i (about) 16.0

* Allowing 7 cents and 12 cents, respectively, for the phosphoric acid

and potash contained in it.

1 Allowing 10.1 cents per pound for available phbsphoric acid.
§ Allowing 50 cents per pound for the nitrogen.
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BoNE MANURES.

Nitrogen. Phosphoric acid. Mechanical analysis.

3 I p 24 g

& 2 249 pot] B

g g 3 g 2 i &

E] . 3 @ &4, 2
3.64 2.47 23.16 22.88 40 60 $58.00
2.72 2.05 26.38 25.00 62 38 63.00
4.20 3.30 20.24 20.00 46 54 60.00
2.59 2.47 26.17 22.88 64 36 61.00
2.51 2.47 25.13 22.83 69 31 60.00
3.24 2.47 26.02 20.00 48 52 64.00
3.32 .2.05 24.82 27.00 43 57 52.00
2.85 2.50 25.38 26.00 52 48 | .....
3.98 2.47 21.36 20.00 59 41 65.00
1.94 2.47 22.29 20.00 51 49 | ...,
3.67 3.29 23.41 20.59 60 40 73.00
3.84 3.82 24.69 24.70 76 24 76.00
3.39 2.47 23.67 22.88 45 55 51.50
4.72 4.53 24.69 20.00 65 35 70.00
2.90 2.47 23.97 20.00 54 46 68.00
2.18 27.03 | ..... 47 53 | .....
4.63 4.11 18.86 [ ..... .. e el
3.57 2.47 24 .46 20.00 44 56
4.04 17.49 | ..... .. - 60.00

It appears that mineral forms of nitrogen, in nitrates and sul-
phate of ammonia, have cost only half as much as in most organic
forms. There is no question that they are more quickly and com-
pletely available than other forms, and under most conditions
more economical to use at the present time. Moreover, in com-
parison with organic forms, they will have to be used in relatively
larger amounts in the future. Organic materials, tankage, fish,
cotton seed meal, and even bone to a smaller extent, are being
used more and more as cattle feeds. Their prices have greatly
increased and the supply for fertilizers greatly diminished.

In the brands of mixed fertilizers sold in the State, mineral
forms of nitrogen in 1890 made 21.5 per cent. of the total nitro-
gen; in 1900, 22 per cent.; in 1910, 41 per cent.; and in 1919, 49
per cent.
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Other forms of mineral nitrogen, such as nitrate of ammonia,
nitrate of lime and phosphate of ammonia, obtained by the fixa-
tion of atmospheric nitrogen, will- doubtless be put on the market
in the near future.

The Stations and the users of fertilizers have the problem of
determining which forms of mineral nitrogen are the most con-
venient and economical for use, mixed or unmixed, on our various
crops.

V. MIXED FERTILIZERS.
NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH.

In the following table are analyses of 92 samples, 89 of which
were drawn by the Station Agent by the methods prescribed by
law. -

ComposiTION AND CoST OF THE BRANDS.

4 samples have a guaranty of .82 per cent. nitrogen.
16 “ “ “ “ 1 65 “ “

“

8 “ “ “ “ “ 2.47 “ “
21 “ “ « “ “ 3'25 “« “
28 “ “ [ “ “« 4:11 “ “«
12« “  « gtill higher nitrogen guaranty.
89

This year 689, of the brands had 3.25 per cent. or more of
nitrogen (equivalent to 4 per cent. ammonia). Last year the per-
centage was 58. This indicates that in general the brands sold
this year have been of higher grade than last year. The National
Fertilizer Association has urged on manufacturers the abandon-
ment of low grade brands, and the Station has repeatedly pointed
out the false economy of buying ‘“‘cheap” or low grade goods.

The question for the buyer to decide is not what brands are
cheapest, but in what brands available nitrogen, phosphoric acid
and potash can be most cheaply bought.

The following average figures are taken from the table of analy-
ses:

GUARANTY.

‘With available phos. acid

Nitrogen. Available Cost worth 10 cents per 1b. ni-

Phos. acid. per ton. trogen costs, cents per Ib.
0.82 10 $46.00 158.0
1.65 10 48.03 84.9
2.87 10 52.97 66.7
2.57 10 56.65 62.1
3.29 10 58.61 58.7
4.11 8 61.75 55.6

The lowest priced brand, .82-10, sells for $46, and the nitrogen
in it costs over $1.50 per pound.
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The highest priced brand, 4.11-8, sells for $61.75, but the nitro-
gen in it costs only about one-third as much as it does in the lowest.
priced brand.

(GUARANTIES.

Two of the brands examined were deficient in nitrogen, 13 in
available phosphoric acid, and 7 in both of these ingredients.

In most cases, however, a deficiency of one ingredient was rnade
up in money equivalent by an overrun of the other ingredient.

Nine samples, however, failed to thus make good the money
equivalent by the amounts named below, available phosphoric
acid being valued at 10 cents and nitrogen at 50 cents per pound.

15119 A. A. C. Co.’s Special Vegetable Fertilizer........... $3.30
16025 Armour’s 4-10-0.......... .. ... ... ... ... .. 0., 3.80
14761 Atlantic Packing Co.’s4-8......................... 1.92
14546 Fnsbles b2 < 2 PP 1.46
14661 5-8. e el 562
16078 Lowell Fertz. Co.’s Tobacco 5-6.................... 3.52
15010 Parmenter & Polsey Fertzr. Co.’s Tobacco 5-4........ 2.18
14945 Piedmont-Mt. Airy Guano Co.’s Brown’s Special

Fertilizer. .. . ... .. ... ... s 6.88

14610 Royster Guano Co.’s Landmark. ................... 340

QUALITY OF THE NITROGEN.

The solubility of the organic nitrogen has been determined in
all samples, and in no case was ewdence found of the presence of
inferior ammoniates.

ANALYSEs NEEDING SPECIAL NOTICE.

14661. Frisbie’s 5-8 was below its guaranteed composition in
both nitrogen and ‘“‘available” phosphoric acid. The firm wrote
that it would endeavor to adjust the shortage with the purchaser,
and believing that the analysis did not represent the average quality
of the goods, asked that another sample be drawn. This was done
and analysis No. 15163 of the same brand fully met the guaranty.

14610. Royster's Landmark was also below the guaranteed
composition in both nitrogen and ‘“‘available” phosphoric acid.

The firm asked to have another sample analyzed, but the sam-
pling agent was unable to find it in stock in the state.
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NITROGENOUS SUPERPHOSPHATES

o
z
g Manufacturer and Brand. Place of Sampling.
8
Sampled by Station:
American Agricultural Chem. Co., New York City. .
14949 |Ammoniated Fertiizer A......................... North Haven. .............
14794 |Ammoniated Fertilizer AA........................ New Canaan.. ............
14952 |Ammoniated Fertilizer AAA. ..................... Southport. ....... ..... ...
14525 |Ammoniated Fertilizer AAAA..................... Southport,................
14875 |Ammoniated Fertilizer AAAA..................... New Haven... ............
15115 |Five Eight Fertilizer................. ... ... ... Windsor...... ............
15119 {*Specia Vegetable Fertilizer...................... Rockville................ ..
14862 |Tobacco Special........... ... .. ... ... ........ Simsbury..................
14688 |Bradley’s Special Corn Phosphate without Potash...|Norwich......... .. ... ...
14689 |Bradley’s Special Potato Fertz. without Potash. . . .. Norwich.............. ....
Apothecaries Hall Co., Waterbury, Conn.
14967 |Liberty Corn, Fruit and All Crops ................. Waterbury................
14796 leerty Market Gardeners’ Special. . .............. Cheshire. . . ...............
14958 |Liberty Potato and Vegetable Special.............. Waterbury. . ......... ..
14747 |Liberty Tobacco Special.......................... Windsorville. ........... ..
14858 |Liberty Top Dresser for Grass and Gram ........... Waterbury. .. .......... ..
Armour Fertilizer Works, Chrome, N. J.
15025 [*4-10-0... ... ...t e, Waterbury. ... .............
Atlantic Packing Co., New Haven, Conn. :
14797 |Atlantic 2-8......... .. ... ... ... New Britain...... .. ... .
14751 |*Atlantic 4-8. . . ... ... ... Norwich................. ..
Berkshire Fertilizer Co., Bridgeport, Conn.
14873 |Economical Grass Fertilizer....................... Ellington. ... ..............
15024 [Grass Special. . . ...... ... .. ... ... . ... Chester...................
14792 |Long Island Special.............................. Milford. . .................
14590 |Tobacco Grower. ... .............. ... ....couuun. Ellington.............. ...
14904 |Tobacco Starter................................. Suffield........... ... .
F. E. Boardman, Middletown, Conn.
14869 |Fertilizer for General Crops....................... Middletown.............
. Bowker Fertilizer Co., New York City.
15085 |Superphosphate with Ammonia 2%................ Watertown. . .........
14597 |Superphosphate with Ammonia 3%,................ Milldale.............. -
14744 Superphosphate with Ammonia 4%................ Milldale...................
14909 erphosphate with Ammonia §%,................ South Manchester....... ...
14640 gacco GIOWEL. ..ttt it ittt e e iieeianaann Thompsonville. ............

* See note, page 33.
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Nitrogen. Phosphoric Acid.

ﬁ_ T A e | L] e R
2014 2] 3 S 18123 - 5 | .
58 <} g ‘a ‘a3 o 3 & S g & -] & H
45 & | 4| 88| 85| 5 | 8§ | £ | £ | £ | s {8 |8 |8 |=
& |ele|s |8 ||| |d|d|&|&[& |8 |a

$50.00inone|0.26| 0.37| 0.41| 1.04|-0.82( 7.50| 3. 0.82|11.56(11.00{10.74(10.00|14949
50.00|0.17(0.54| 0.63| 0.87| 2.21| 1.65| 4,27 5. 1.45|11.25|11.00] 9.80|10.00{14794
63.00(0.18|0.85 0.25| 1.39| 2.67| 2.47| 5.94| 4. 1.32(11.56|11.00/10.24{10.00({14952
58.00j0.55/0.66] 0.86| 1.60|- 3.67 3.29{ 6.00| 3. 2.85112.47/11.00| 9.62|10.00/14626
55.00{0.52|0.67| 0.80| 1.58| 3.57| 3.29| 5.89( 4. 2.61/12.60|11.00{ 9.99{10.00{14876

.. |1.58(0.12] 1.30] 1.50( 4.50{ 4. 4.86| 3. 1.93|10.54| 9.00| 8.61| 8.00/{15116
58.00/1.15(1.00] 0.04| 0.83| 3.02| 3. 5.89] 3. 1.39{11.09(11.00( 9.70{10.00{15119
76.25(1.20(0.04| 0.09| 3.03( 4.36| 4. 1.08| 3. 0.27| 5.19| 5.00| 4.92| 4.00{14862
48.00/none(0.45| 0.47] 0.92| 1.84| 1.65| 5.84| 4. 2.53(12.77(11.00{10.24/10.00|14688
48.00[0.13|0.46| 0.18| 0.99| 1.76| 1. 6.36( 3. 2.53[12.87(11.00{10.34{10.00/14689
43.20[none|0.33| 0.73| 0.84| 1.90( 1.65| 7.23 1.30/11.59/11.00|10.29{10.00|14967

.. |none|l.67| 0.44| 1.27| 3.38| 3. 8.97 0.14]11.65/11.00(11.51{10.00(14796
48.60none|{1.09| 0.67| 0.80| 2.56| 2.47| 8.69 0.78/12.06]11.00|11.28/10.00/14958
72.20(0.19(0.87| 0.13| 3.13| 4.32] 4. 3.06] 0.55| 5.48| 5.00| 4.93| 4.00|14747
66.50[0.12/3.02| 0.42| 1.40]| 4.96| 4.94| 6.99 0.72| 9.54| 9.00| 8.82| 8.00/14858
59.00/0.10{1.28| 0.33( 1.17| 2.88| 3 1.18|11.3310.50{10.15({10.00/{1560256
48.00]0.07(0.54f 0.43| 0.59{ 1.63| 1.64 0.29| 8.09| 9.00( 7.80| 8.00(14797
39.75/|0.57(0.98| 0.69| 1.10{ 3.34| 3.28 1.83( 8.57| 9.00| 6.74| 8.00/14751
82.50(5.62|0.66| 0.45| 0.53| 7.26| 7.40| 2.23 0.61| 6.49| 8.00( 5.88| 4.00{14873
72.00(2.46(0.99| 1.21| 0.47| 5.13| 5.00{ 2.69 0.45| 4.99| 5.00] 4.54| 4.00/15024
56.50/1.80(0.18| 0.27| 1.26{ 3.51| 3.30{ 3.04 0.61| 9.08( 9.00| 8.47/ 8.00/14792
70.50|0.34|0.54| 0.31| 3.32| 4.51| 4.11] 1.27 0.13| 5.30] 4.00| 5.17| 4.00{145690 -
vo.. |3.05]0.46] O. 1.38] 5.29| 5.00| 1.37 0.33| 5.22( 5.00| 4.89| 4.00/14904
50,00(1.25(0.58| 0.08| 1.70| 3.61f 3.29( 3.17 0.97( 8.00| ... | 7.03| 7.00/14859
47.00/0.22(0.20( 0.32| 0.97( 1.71]| 1.65| 5.18 1.75/11.78|11.00|10.03|10.00[16035
54.75/none|1.04| 0.27 1.50| 2.81| 2.47| 6.46 1.70|11.88|11.00{10.18{10.00({14697
60.75(0.97(1.22) 0.09| 1.28| 3.56| 3.29| 6.55 1.19{11.68/11.00/10.49/10.00(14744
.... |0.89(1.07| 0.60| 1.71| 4.27| 4.11| 8.04 1.01|11.74| 9.00(10.73| 8.00{14909
70.00]0.72|0.53| none{ 3.16| 4.41| 4.11] 1.42 0.20( 5.50| 5.00| 5.30] 4.00{14640
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TaBLE VII. NITROGENOUS SUPERPHOSPHATES
S
z
‘g Manufacturer and Brand. Place of Sampling.
%
Sampled b% Station:
Chittenden Co., Bridgeport, Conn.
14906 Complete Tobacco & Onion Grower without Potash.. Suffield
14908 |Tobacco Special without Potash..............:.... Enfield....................
14976 |Vegetable and Onion Grower without Potash........ Greens Farms..............
. E. B. Clark Seed Co., Milford, Conn.
148156 |Special Mixture for General Use................... Milford. ..... N
The Coe-Mortimer Co., New York City.
14776 |Gardeners’ and Truckers’ Special 1916............. Greenwich......... Ceereea.
14814 |High Grade Ammoniated Superphosphate 1916..... Milford............ ceeeanen
14774 |Prolific Crop Producer 1916....................... Greenwich.................
14973 |Tobacco Special............. .. ..o .. South Windsor.............
The Essex Fertilizer Co., Boston, Mass.
14914 132410, .. ..ottt e e e it e e Wallingford................
15083 |Tobacco 5-6.......ccvvuieiiiieieinennnnnnnnenn East Granby...............
The L. T. Frisbie Co., New Haven, Conn.
14646 | 2-8. ... i i i i et e e New Britain...............
14913 |5-6. .. ..ot i e e e et aaaa Glastonbury.......... ceeee
14661 |*5-8............... e ettt e, East Hartford..... Ceeneeean
16163 [5-8...ccviii i e Branford...... errereeea
The Hubbard Fertilizer Co., Baltimore, Md.
15044 |4-10-0. ... ..ottt i i i it e e Ellington...........c.c....
International Agricultural Corp., Buffalo, N. Y.
14772 |Buffalo Ammoniated Phosphate................... ADSONIA. ..vvvvnnrnnnnannnn
14863 |Buffalo Three Ten.............covvivunvnnennnn.. Tariffville. . ...............
15128 |Buffalo Tobacco Grower.................ccuu.n. - -|West Suffield..............
14820 |Buffalo Tobacco Special.......................... East Granby...............
16009 (Buffalo Top Dresser and Starter................... East Granby...............
14821 |[I. A. C. Tobacco Crop......covvvvvveinnnennennnn Tariffville. . ...............
Lister’s Agricultural Chemical Works, Newark, N. J.
14823 |Plant Food 1916. .. ...........c.iiirirnnnnnnnnn Danbury............... o
14822 [Superior Ammoniated Superphosphate 1916......... Danbury........covovuunn.
Lowell Fertilizer Co., Boston, Mass. '
16082 1314-10-0. ..ottt ittt ittt Bloomfield.................
14948 |58, ..ttt e e e e e e, Wallingford....... [
15051 |Dissolved Bone Fertilizer 2-10.................... Shelton. .......cocvvunuan.
15078 |*Tobacco 5-6.........ccuiuiirninniiiennnnnnnnn South Manchester..........

*See note, page 33.
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Nitrogen. | - Phosphorie Acid.
; P _—_; Total, | | i | = Total |::‘;‘1ﬂﬂflﬂ.
=8 : - = BT - a = > = S Nl | M e

ic | g |2 2| 2 v 5|2 |3 T | 9| s

282 g s | 1T S 2 § ‘ 7 Z 2 %

58 | £ | | E2 | g2 | 2 ] $ 3 2 2 i E g g

| I_ < i =
.... |1.37|11.01] 0.08]{ 0.67| 3.13| 3.29| 9.46| 1.38| 0.20{11:04|11.00/10.84(10.00{14906
$63.00(2.14/0.06| 0.18| 2.09( 4.47| 4.11| 4.14| 1.60| 0.32| 6.06] 5.00 5.74| 4.00/14908
.... |1.33]/0.52| none| 0.64( 2.49| 2.47| 7.32| 3.38| 0.79{11.49|11.00(10.70|10.00{14976
45.00{0.10{2.40( 0.14| 0.84| 3.48| 3.29| 8.15) 2.17| 0.64{10.96(10.50(10.32|10.00|14815
59.75(0.97(1.80{ 0.37| 1.07| 4.21| 4.11| 4.57| 3.82| 0.87| 9.26| 9.00| 8.39| 8.00|14775
51.00|none(1.06| 0.26| 1.22| 2.54| 2.47| 6.82| 3.87| 1.54(12.23{11.00/10.69|10.00{14814
81.00/0.582|1.07| 0.51] 0.95| 3.35| 3.29| 6.78| 3.58| 1.20{11.56|11.00|10.36/10.00|14774
ve.. |momel0.06| 1.29] 2.85/ 4.20] 4.11] 1.02| 4.00| 0.15{ 5.17| 5.00| 5.02| 4.00/14973
55.00(0.13(1.18| 0.47| 1.02| 2.80 87| 6.03( 3.83| 0.78/10.64|11.00| 9.86(10.00|14914
70.00/0.98|0.08| 0.88( 1.72| 3.66| 4.11| 1.77| 3.24| 2.06| 7.07 7.00( 5.01| 6.00/16083
48.00/none 0,48 0.59( 0.58] 1.65| 1.65| 4.20| 3.07| 0.37| 7.64] 9.00| 7.27| 8.00(14546
65.00({1.09(0.07| 0.84| 1.61] 3.61| 4.10| 2.51| 3.23| 2.15| 7.89| 7.00| 5.74| 6.00/14913
59.75(1.24/0.10| 0.81] 1.50{ 3.65| 4.10| 2.93( 4.51) 2.92(10.36| 9.00| 7.44| 8.00/14651
65.75|0.78/1.74 1.82 4.34] 4.10{ 4.85| 3.21| 0.31| 8.37| 9.00( 8.06|. 8.00/16163
1.59none| 1.01| 0.47| 3.07| 3.28| 9.35| 1.96| 0.43|11.74/11.00{11.31/10.00{15044
49.00/0.39/0.07| 0.63| 0.51| 1.60| 1.60| 8.63 3.80| 1.68|14.11(13.00{12.43(12.00/14772
51.50/0.79/0.07| 0.76] 0.74| 2.36] 2.50( 4.45| 6.19| 1.33|11.97/11.00{10.64|10.00/14863
.... |1.98none| 0.56 1.50| 4.04| 4.10| 1.69| 3.02( 0.46| 5.17| 5.00| 4.71| 4.00{15128
63.42(1.62/0.06| 0.21] 1.33| 3.22| 3.30( 1.34| 2.46| 0.90| 4.70] 4.00( 3.80| 3.00/14820
.... |0.37|1.91] 1.51] 1.86{ 5.65] 5.80| 4.03| 2.54| 1.39| 7.96| 7.00| 6.57 6.00/16009
73.75|2.19|0.07| 0.49]| 1.33| 4.08| 4.10( 2.53| 2.53| 1.27| 6.33| 5.00| 5.06| 4.00/{14821
43.00/none(0. 11| 0.38( 0.44| 0.93| 0.82| 7.21| 3.32| 0.93|11.46{11.00{10.53(10.00/14823
60.75/1.06/1_26| 0.35 0.84| 3.51] 3.29| 7.00] 2.95| 1.61({11.56(11.00| 9.95|10.00|14822
57.00(0.12|0.84| 0.91| 1.03| 2.90| 2.87| 7.20| 3.70| 2.00{12.90{11.00/10.90|10.00/16082
o.. [0.74]1.35] 0.91f 1.16| 4.19] 4.10| 5.59| 3.41| 0.70 9.70| 9.00{ 9.00| 8.00/14943
.... |0.16[0.62] 0.39| 0.60] 1.77| 1.64| 4.32| 4.64| 1.29|10.25(11.00| 8.96/10.00|15051
73.00|1.28|none| 0.92| 1.54| 3.74| 4.10( 2.12| 2.92| 2.12( 7.16| 6.00| 5.04| 5.00/16078




38 CONNECTICUT EXPERIMENT STATION BULLETIN 223.
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S

z

._g' Manufacturer and Brand. Place of Sampling.

&

Sampled by Slation:
he Mapes Formula and Peruvian Guano Co.,
-New York City.
14741 |General Crop 1916...........cciiiiiernnennnnnnn. Windsor Locks.............
National Fertilizer Co., New York City.
14588 (54 Tobacco Manure. .. ..........covvvvinnnnnnnn South Manchester..........
14516 |Nitrogen Phosphate Mixture No. 1................ Guilford...................
14540 [Nitrogen Phosphate Mixture No. 2................ Guilford...................
14652 |Nitrogen Phosphate Mixture No.3................ Silver Lane................
14740 [Nitrogen Phosphate Mixture No. 4................ Guilford...................
New England Fertilizer Co., Boston, Mass.
14833 [3%4-10................... et Hamden...................
14643 [Tobacco 54 . ..........iiiiiiiiiiiiniinneennnnn Warehouse Point. ..........
Olds & Whipple, Hartford, Conn. )
16148 [Grass Fertilizer............... ... ool Hartford..................
14840 (High Grade Tobacco Starter...................... Simsbury..................
16156 |High Grade Tobacco Starter...................... East Windsor Hill..........
14990 (Tobacco Special Fertilizer. ....................... Hartford..................
14709 [Tobacco Special Fertilizer. ....................... East Windsor Hill. ... ......
Parmenter and Polsey Fertilizer Co., Boston, Mass.
16077 |2-10. ..ottt i i e et e e e Plainville..................
14839 [316-10. . ... .. e it e Rocky Hill................
15010 |*Tobacco 54 .........coiviiiiriniinnnnaann. Glastonbury...............
Piedmont-Mt. Airy Guano Co., Baltimore, Md.
14945 |[*Brown’s Special Fertilizer....................... Woodstock. . ..............
F. 8. Royster Guano Co., Baltimore, Md.
14610 [*Landmark. .............cciiiiiieeiiiiiaaaaa., Waterbury................
14880 |Perfecto Tobacco Formula........................ Granby...................
14727 |Prime Fish Brand. ..............c.cooiiuiinin., Shelton...................
16004 [Purity. . ......... ... .. Plantsville.................
15127 |Stevens’ Formula..........ovviineenneennneennnn. Glastonbury...............
Sanderson Fertilizer and Chemical Co.,
. New Haven, Conn.

14776 |High Grade Ammoniated Phosphate............... Highwood............... ..
14673 (Phosphate without Potash........................ New Haven................
14923 [Special without Potash........................... Middlefield................
14718 |[Tobacco Grower.............covivneenneennnnnn. East Hartford..............
14681 (Top Dressing for Grass and Grain wihout Potash....[Milford................ ...
14636 |Top Dressing for Grass and Grain without Potash...[Meriden...................

* See note, page 33.
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' Nitrogen. Phosphoric Acid.
. ¢ % Total. . K Total. “ 23;2?;{33",
~'§ & E "g . _%: % E . .
HERAR NN i35 8 g g2
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$46.00({0.93(0.07| 0.09| 0.72| 1.81| 1.65| 4.73| 3.71| 2.38/10.82(10.00| 8.44| 8.00|14741
70.50{1.17]0.07| 0.07| 2.78| 4.09| 4.11( 1.08| 4.66| 0.38| 6.12| 5.00] 5.74| 4.00(14588
45.00{none|0.23]| 0.56( 0.37| 1.16| 0.82| 7.65| 4.03| 0.73[12.41{11.00|11.68/10.00{14516
50.00/none|0.42] 0.86| 0.74| 2.02| 1.65| 5.80| 4.29| 1.16(11.25/11.00|10.09{10.00{14540
.... [0.71]0.60| 0.61| 1.59| 3.51| 2.47] 6.12| 3.75| 2.35[12.22(11.00| 9.87|10.00|14652
65.00/0.55/0.67] 0.67| 1.63| 3.52| 3.29| 5.72| 4.30| 2.49|12.51(11.00{10.02{10.00|14740
55.00/0.15|0.81| 0.65 1.29| 2.90/ 2.87| 6.71]| 3.59| 2.72(13.02[11.00{10.30(10.00/14833
72.00]0.64]0.45| 0.79| 1.52| 3.40| 4.10{ 0.86| 2.34| 1.34| 4.54| 5.00| 3.20| 4.00/14643
61.27|2.88|0.12| 0.81| 1.74| 5.55| 4.95|-3.42| 5.64| 0.82| 9.88| 8.00 9.06| 8.00/15148
71.25(3.23(0.21| 0.20| 4.59| 8.23| 8.23| 2.28| 2.17| 0.46| 4.91| 3.00| 4.45| 3.00({14840
97.38) .. |..|...|...|8.04/ 823 ... |...|...]|5.65 3.00 ... ... (16166
0.86/0.11| 0.11| 3.25| 4.33| 4.11| 2.10| 3.14| 0.41| 5.65| 4.00| 5.24| 4.00{14990
0.66/0.11| none| 3.63( 4.40{ 4.11| 0.73| 5.28| 0.58| 6.59| 4.00| 6.01| 4.00{14709
50.00|0.20[0.25( 0.49| 0.64| 1.58| 1.64| 6.85] 3.42| 1.50(11.77(11.00{10.27|10.00/15077
55.60/0.16(0.81| 0.29] 1.68| 2.94| 2.87| 6.84| 3.27| 2.85(12.96(11.00{10.11/|10.00/14839
64.50(1.35(0.11| 0.94| 1.56| 3.96| 4.10{ 0.63| 2.98| 1.56| 5.17 5.00| 3.61| 4.00/15010
49.50/1.08(0.21| 0.59| 0.61| 2.49| 3.29( 7.07| 3.49( 1.20|11.76 10.56(10.00({14945
60.00(0.21(1.4Q| 0.25| 1.23| 3.09| 3.29| 6.88| 2.42| 1.54(10.84/10.50| 9.30(10.00(14610
73.00(0.37(0.63| 0.07| 2.43| 3.50| 4.11| 3.04| 1.94| 0.41| 5.39| 4.50{ 4.98| 4.00/14880
45.00(0.42/0.64| 0.03| 0.62] 1.71| 1.65| 5.64| 2.36| 0.88| 8.88| 8.50| 8.00| 8.00/14727
... |0.08|0.43| none| 0.49| 1.00| 0.82| 4.41| 3.70| 0.92| 9.03| 8.50| 8.11| 8.00{16004
0.44(0.75| 0.01| 2.52| 3.72| 4.11| 2.46| 1.85| 0.22| 4.53| 4.50| 4.31| 4.00[16127
. 10.56({0.66| 0.87| 1.52 ‘3.61 3.29| 5.41| 4.45| 3.02(12.88/11.00| 9.86/10.00(14776
.... [nonel0.43| 0.76] 0.71| 1.90| 1.65| 5.65| 4.17| 1.23{11.05/11.00| 9.82|10.00/14573
49.00|none|0.23| 0.77| 1.64| 2.64| 2.47| 7.58| 2.30| 1.60|11.48|11.00( 9.88|10.00/14923
71.00{0.81[0.08| none| 3.60| 4.49| 4.11| 1.51| 4.09| 0.32| 5.92| 5.00| 5.60| 4.00/14718
.... |0.56(1.13| 0.63| 1.76| 4.08| 4.11| 7.19| 2.84| 1.59(11.62[11.00/10.03{10.00/14581
56.40(0.79/0.94| 0.65| 1.65| 4.03| 4.11| 7.40| 2.69| 1.50[11.59(11.00{10.09/10.00{14635
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TaBLE VII. NITROGENOUS SUPERPHOSPHATES

S
4
_§ Manufacturer and Brand. Place of Sampling.
5
Sampled léy Station:
M. 8. Shoemaker & Co., Philadelphia, Pa.
14588 |Swift-Sure Superphosphate for Tobacco........... |Windsor Locks.,...........
14877 |Swift-Sure Superphosphate for Tobacco........... Meriden...................
Virginia-Carolina Chemical Co., New York City.
16073 (Monarch Brand................................ North Haven. .............
16140 |Pawnee Brand............. ... ... ... ... ..., Granby...................
Wilcox Fertilizer Co., Mystic, Conn.
14722 |Grain Fertilizer.................cciiiiian... Mystic............oooun...
" |Sampled by Purchasers:
16052 |National Fertilizer Co.’s Tobacco Manure 54-0. . . . |Thompsonville: Henry Davis
14373 |Rogers and Hubbard’s Climax Tobacco Brand..... Windsor: F. H. Thrall......
Manufacturer's Sample: :
14308 |L. T. Frisbie’'s 2-8... .. ...t New Haven................

NITROGENOUS SUPERPHOSPHATES CONTAINING POTASH.

In the following table are given 246 analyses of brands belong-
ing to this class, 226 of which were sampled by the Station Agent.
The number of brands containing potash is twice as great as

it was the year before.

Only seven brands contained six per cent. or more but 138 con-
tained between three and five per cent. of potash.

CoMPOSITION AND CoOST OF THE BRANDS.

The cost of nitrogen per pound has been calculated in all the
brands having the composition given below, allowing 10 cents
per pound for available phosphoric acid and 16 cents per pound

for potash.
Formula. No. of Average cost.
Analyses.

.82-8-2 7 $50.66
1.65-8-2 25 53.06
2.47-84 15 62.87
3.29-8-4 21 65.79

4.114-3 12 82.96

Nitrogen costs
per pound.

$1.91



NITROGENOUS SUPERPHOSPHATES. 41

wiTHOUT PoTasH—(Concluded).

Nitrogen.

Phosphoric Acid.

price per ton.

Dealer's cash

In nitrates.
In ammonia.

water-soluble.
water-insoluble.

Organic,
Organic

Total.

‘"Found.
Guaranteed.

So-called
Total. ‘‘Available’.

Water-soluble.
Citrate-soluble.
Citrate-insoluble.
Guaranteed.
Guaranteed.

Found.
Found.

Station No.

$58.00
52.00

44 .00
74.25

nonel0.99
0.121.38

0.13(0.16
0.28/0.58

0.18|0.30

none| ..

0.71| 1.85 3
1.

0.47| 0.95
1.55| 1.63

0.19] 1.15

1. .
4.04| 4.11
1.82( 1.64

4.42

4.02 4.11| ...

1.65

5.94

9.11

3.85| 5.18] 3.84|12.87(12.00| 9.03(10.00|14683
5.89| 4.88| 3.34/14.11{12.00|10.77(10.00|14877

8.76| 2.63| 1.24/12.63(12.00(11.39|11.00{15073
3.31{ 1.07| 0.69| 5.07| 5.00 4.38| 4.00/16140

6.33| 3.27( 2.60/12.20{11.00| 9.60{10.00{14722

15052
14373

14308

Here again it appears that nitrogen in low grade mixtures costs
more than twice as much as in the higher grades in spite of their
somewhat lower price and that their purchase is wasteful.

value.

GUARANTIES

Ninety-five out of the 226 analyses do not fully meet their
guaranty in every particular. In most cases the deficiency is in
one ingredient only, and is more than made good by an overrun
in the other two.

In 26 cases there is a deficiency in two or three ingredients, and
in the following brands this results in a deficiency in money

That is, the value of the amount of plant food guaranteed in a
ton of goods, but not supplied, is the sum given in the following

statement.

For this calculation nitrogen is valued at 50 cents,

available phosphoric acid 10 cents, and potash at 16 cents per
pound, respectively, which is about their retail selling price. See

page 56.
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NITROGENOUS SUPERPHOSPHATES

5 af
,§ Manufacturer and Brand. Place of Sampling. 3 E-
3 )
2 e
=]
Sampled by Station:
American Agricultural Chemical Co., New York City.
14611|Double A Tobacco Fertilizer......................... Suffield............ $85.00
15116|Fish and Potash.................... ... L. Windsor........... cen
14786|Grass and Lawn Top Dressing. ...................... New London....... 95.00
14947|Grass and Oats Fertilizer............................ Southington. . ..... ce
149563/ Monarch Potato Manure............................ Southport......... 68.00
14692[{Sure Growth Phosphate Revised. . . .................. Thompsonville. . ... 62.00
14684 |Universal Phosphate................................ New London....... 55.00
15120|Bradley’s Alkaline Bone with Potash.................. Rockville.......... 42.00
14961|Bradley’s B. D. Guano.............. e, North Haven...... 47.25
14686|Bradley’s Corn Phosphate. .......................... Norwich........... 52.00
15118(Bradley’s Half Century Fertilizer Revised............. Granby........... Coe
14798(Bradley’s New Method Fertilizer..................... Norwalk.......... 50.00
14518/Bradley’s Patent Superphosphate Revised............. Hamden........... 51.00
14687|Bradley’s Potato Fertilizer.............. e e Norwich........... 55.00
14517|Bradley’s Potato Manure................c.cvveenn... Hamden........... 62.00
14693(Bradley’s Unicorn. ............oovivenvrnnnnnnn.. +...|Thompsonville..... 54.00
14980|Bradley’s Valley Tobacco Fertilizer................... New Milford....... 90.00
15139|Bradley’s XL Superphosphate of Lime................ Mansfield. ........ 59.00
15122|East India Black Hawk Potato and Truck Fertz....... Gaylordsville.......| 65.75
14960|East India Economizer Phosphate.................... North Haven. ..... 58.00
15034 |East India Mayflower............................... Watertown. ....... cee
15121|East India Tobacco Fertilizer........................ Gaylordsville. . . ... 81.00
149564|Great Eastern General. ............................. Waterford......... 52.00
16031|Great Eastern North Corn Special 1920............. . .|Warehouse Point...[ 50.00
14981|Great Eastern Potato Manure, 1920.................. New Milford....... 53.00
16046|Packer’s Union Animal Corn Fertilizer................ Litchfield. ... ... ... 58.00
14965|Packer's Union Potato Manure 1920.................. Southington. . ..... v
14791|Quinnipiac Ammoniated Dissolved Phosphate.......... Milford........... 47.00
14524|Quinnipiac Climax Phosphate. ....................... Southport......... 45.00
146567|Quinnipiac Corn Manure. .............c.ovivnvnn... New London....... 60.00
14790|Quinnipiac Phosphate............................... Milford. .......... 50.00
14545|Quinnipiac Potato Manure. ......................... Southport......... 61.00
14598|Quinnipiac Wrapper Leaf Brand Tobacco Manure Revised|Windsor........... 79.50
15032{Wheeler's Cuban Tobacco Grower.................... Warehouse Point. ..| 86.00
14787|Williams and Clark’s Americus H. G. Special Revised...|Waterbury........ 72.00
14788|Williams and Clark’s Americus Potato Manure......... Waterbury........ 57.50
14869|Williams and Clark’s Matchless Fertilizer ............. South Manchester. .| 49.50
15048|Williams and Clark’s Prolific Fertilizer................ New Britain....... 58.00
14910{Williams and Clark’s Seed Leaf Tobacco Manure Re-
21T AP South Manchester. .| 82.00
Apothecaries Hall Co., Waterbury, Conn.
15040|Liberty Market Gardeners’ Special................... Waterbury........ 64.80
14649|Liberty Tobacco Special............................. 82.00

Windsorville. ......
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TasLe VIII.

CONNECTICUT EXPERIMENT STATION BULLETIN 223.

NITROGENOUS SUPERPHOSPHATES

2 =8

,§ Manufacturer and Brand. Place of Sampling. ?.;, g

3 ' Wy

[55] %wg

[=]
Sampled by Station:
Armour Fertilizer Works, Chrome, N. J.
14760|Cereal Special No. 1...............ccivriiiiiinnnn.n. New Haven........ $67.00
14944|Complete Potato Fertilizer. .. ....................... Rockville.......... 85.00
14907|Gardeners’ Choice Fertilizer. .. ...................... Thompsonville. . ... 62.00
14710(General Crop Fertilizer.............................. New Haven....... 44.00
14694|Grain Grower Fertilizer. ............................ New Haven........ 56.00
14683|Potato, Onion and Vegetable Fertilizer................ New London....... 63.00
14912{Super-Grade Potato Mixture Fertilizer................ Rockville.......... 75.00
16160|{Tobacco Special Fertilizer. .......................... South Manchester. .| 85.00
14748|*Wheat and Clover Fertilizer........................ New Haven........ 55.00
15033[Bidwell’s Formula. .......................ccciiun... Windsor Locks.. ... 64.00
- Atlantic Packing Co., New Haven, Conn. )
1486013 8-3. .. .. ..ot i i i e e e e New Britain....... 65.00
14690(*Grain Fertilizer. .......... . .|Willimantic .00
14686|Potato Phosphate 3-8—4 Norwich........... .00
14861(Special Vegetable................... ... ... ... ..., New Britain .00
160560{* Tobacco Grower...............ouiuiiiinnnenannnnnn Hockanum. ....... .00
14691(Tobacco Special.............c.iiiiiiiinnnnn East Hartford .76
Berkshire Fertilizer Co., Bridgeport, Conn.
14789|Ammoniated Bone Phosphate........................ Waterbury........ 54.00
14647|Complete Fertilizer.......................coviun.. Ellington.......... 56.00
14660|Complete Tobacco. ... ......cvviieiiineinennennenns Hazardville........ 82.00
14743|Market Garden Fertilizer............................ Ellington.......... 65.00
14591(Potato and Vegetable Phosphate. .................... Ellington.......... 47.25
Bowker Fertilizer Co., New York City.
14694|All Round Fertilizer. ...........................c... Hazardville........ 61.00
14641|Connecticut Valley Tobacco Fertilizer................. Thompsonville. . . .. 80.00
14655|Corn, Grain and Grass Phosphate. . .................. New London....... 60.00
14593|Fisherman’s Brand Fish and Potash. ................. Hazardville........ 60.00
14615{Hill and Drill Phosphate. ........................... Hazardville........ 56 .00
14843|Lawn and Garden Dressing Revised. . ................ New Haven........ 66.00
14703|Potato and Ve%‘eta.ble Phosphate. .................... Norwich........... 62.00
14638/Square Brand Farm and Garden Phosphate............ Milldale........... 53.00
14656/Sure Crop Phosphate Revised........................ New London....... 55.00
15080(Stockbridge Complete...................c.ovvuvunnnn. Uncasville......... 80.00
14619|Stockbridge Market Garden Manure.................. Milldale........... 70.75
15126|Stockbridge Tobacco Manure........................ Granby........... 88.00
E. D. Chittenden Co., Bridgeport, Conn. ‘

15110|{Complete Tobacco and Onion Grower................ Suffield............ 63.00
14905/ Tobacco Special with 5%, Potash..................... Suffield............ 83.00

*See note, page 56. 1See note, page 57.
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wiTE Potasa—(Continued).

Nitrogen. Phosphoric Acid. Potash.
< - . m Sc-oalle
o] BT | [, [ 2 | mom | neanie

- = -] z i = =2 = o ; &3 v
s |41 3/ 3| |312]3]|3 Pl g il s
ARG E R AR A R N -
= B+ Be = s 51 = - = = = = o ” =]
| S |BB[gf| 2|5 |2|E|E| 2|8 |3 |2|¢8|3|£|3
fEl8|c|s|e|lo|r|B|E S| |= | |f|&|c| a

0.44/0.42|0.64{1.50{1.65/8.23(1,95/0.90{11.08{10.50/10.18/10.00/6.55|6, 55{6 ., 00|14750

0.23/0.04(0.73{1.71|1.65|6.76(1.72/0.59] 9.07| 8.50] 8.48| 8.003.90(3.90/4.00/14944

0.80[{0.45|0.91]2.42|2.47(6.16(2.37[0,96] 9.49| 8.50] 8.53| 8.00/3.84|3.584|4.00/14907

0.57none|0.26(0.93|0.82/5.77|1.60/0.27| 7.64| 7.50] 7.37| 7.00/1.05/1.05|{1.00{14710

1.04/0.08(0.43/1.71|1.65|5.64(2.19(0.73] 8.56| 8.50] 7.83| 8.00[1.88(1.88(2.00{14694

1.86(0.42/0.59|3.31|3.29|6.22/12.11|0.52] §.85| 8.50] 8.33| 8.00[3.71{3.71}4.00/14683

2.45(0.60/1.074.12|4,11|6.54/1.95/0,90] 9.39| 8.50] 8.49| 8.004.83[4,83(5.00/14912

none(0.22(3.01|4.08/4.11{2.78{2.24/0.23| 5.25 4.50] 5.02| 4.00/0.31(3.11(3.00/15160

55 %5 .. 10.22) .. [7.91{1.18/D.36| 9.45/10.50] 9.09(10.00(3.88|3.88/5.00/14748

1.24(0.00(1.11|2.62(2.47|6.94]1.30(0.29] 8.53| 8.50] 8.24| 8.00/0.20({4.87/5.00/15033
0.06(0.95/0.57(0.91|2.49/2,40/4.4313.77|0,63| 8.83| 9.00] 8.20, S.00/3.12{3.12(3.00/14860
0.15/0.41{0.32(0.56(1.44|1.64|4.34/2.79(0,.47| 7.60 9,00] 7.13] 8.00/2.06{2.06/2.00/14690
0.37|0.70[0.58]0.82|2.47|2.46|5.00/3.44|0.59) 9.03] 9.00] 8.44| S.00(4.02/4.02/4.00{14685
0.16/1.80{0.19(1.03|3.18(3.28/4.46/3.91|0.92] 9.29| 9.00, 8.37| 8.00/3.91/3.91/4.00{14861
1.55(0.03|0.81]|1.45|3.84|4.10[{0.67|3.30(2.43| 6.40{ 600 3.97| 5.00)0.96{4.48|4.00{15060
1.3810.0710.75|1.94/4. 144 .10{1.70{3.18/2.23| 7.11| 6.00{ 4.88) 5.00[0.78/1.97(2.00/{14691
0.09]0.70mone|0.30|1.09|0,80{6.61{3.83/0,.40(10.84|11.00{10.44/10.002.10/2.10/2.00/14789
0.22(1.00/0.17|1.42|2,81|2.50{4.353.66(1.41| 9.42] 9.00] 8.01| 8.003.22|3.22|3.00/14647
1.03[0.16/0.81(2.26(4.26/4.1110.76/4.02/0.41] 5.19| 4.00] 4.78] 4.00/1.594.06/4.00{14650
0.47/0.92(0.14|1.77/3.30/3.30{1.72|5.86(1.54| 9.12| 9.00/ 7.58) 8.003.93(3.93/4.00/14743
0.11(0.57(0.12|1.04/|1.84|1.70{6.793.85/1.16{11.80] 9.00{10.64, 8.00/2.20|2,29/2.00/145691
0.45|0.24|0.62{1.28(2.59|2.47/3.54/5.12(1.41{10.07| 9.00] 8.66| 8.00{4.19/4,19/4.00/14594
1.17/0.09(0.55(2.714.52(4.11/0.94(4 37{0.23| 5.54| 5.00] 5.31| 4.00{0.76(3.00/3.00/14641
0.71/0.41(0.23|0.56|1.91|1.65|4.97[5.66/0.82 9.45| 9,00 8.63] 8,002.06/2.29 2.0“114655
0,85|0.59(0.09]0.98|2.51(2.47|5.35[4.90/1.07(11.32{11.00/10.25{10.00{3.02/3.02{3.00/14593
0.43[0.76/0.68(0.77(2.64|2.47|2 45/6.61|1.37(10.43/10. 00| 9.06| 9.00{0.57|1.93/2.00/146156
0.32(0.80)0.18(1.34(2.64(2.474,25/5,16/1.32/10.73/10.00{ 9.41| 9,00/0.88(2.07/2.00/14843
0.56/0.12/0.19/0.95|1.82(1.65(3.38|5.15/1.65/10. 18, 9.00{ 8.53| 8,00(3.37(3.37]3.00/14703
0.5610.14/0.23|0.98]1.91|1_65/3,.314.96|0.95] 9,22/ 9.00| 8.27| 8.00/1.21|2.12(2.00/14638
0.25(0.30|none|0.38|0.93/0.82/3.61(3.97|0.90] 8§ 48| 9.00] 7.58 8,.00/1.71[1.99{2. 0014656
1.2911.34/0.12]1.34/14.00{4.11{4 . 40(3.94/0.50] 8.84, 9.00 §.34| S5.00/4.26/4.26/4,.00/15080
1.26(0.96(0.36(0.72(3.30|3.29/4.16/4.04({1.13] 9.33, 9.00/ 5.20| 8.00(3.95/3.954.00/14619
0.30]0.79/0.55|2.84|4,48(4.11{0. 824 .80|0.55] 6,17 5.00 5.62| 4.00/0.58/4.57|5.00{156126
2.56/none(0.16|0.57(3.29|3.20/4.15{3.84|0.61| 8.60, 9.00] 7.99( 8.00/4.06/4,06{4.00/15110
2.34/0.05/0.24]1.6714.30{4.11/3.292.73[0.40| 6.42 ."1‘(]0] 6.02[ 4.00/0.51/4.76(5.00{14906

Digitized by G 008 [C
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z. =5
'g Manufacturer and Brand. Place of Sampling. 5 :‘;’,
@ 52
g a
(=]
Sampled by Station:
- Everett B, Clark Seed Co., Milford, Conn.
14802(Special Mixture with Potash......................... Orange............ $53.00
The Coe-Mortimer Co., New York City.
14745/|Celebrated Special Potato Fertz. Revised.............. Poquonock. . ...... 66.00
14599|Columbian Corn and Potato Fertilizer................ Poquonock........ 51.50
14916|Corn King. ... .o inne ettt Abington.......... 55.00
14639|Connecticut Wrapper Grower. ....................... Poquonock. . ...... 82.00
15081 |Dissolved Phosphate and Potash..................... Gilead............ 32.00
14654|Gold Brand Excelsior Guano Revised................. Wethersfield....... 63.00
14700 New Enélander Special . .............. .. ..., Poquonock. ....... 46.00
15026|Special Grass Top Dressing.......................... Plantsville......... 78.00
14972|Tobacco Leaf Fertilizer. .. .......................... Glastonbury. ...... 81.00
Columbia Guano Co., Baltimore, Md.
15030|*tFreedom Guano. ..........covevennennenennenn... Melrose. ..........
16029|Soluble Guano. ...........coeitiiiiiii i, Melrose...........
Essex Fertilizer Co., Boston, Mass.
14704|Fish Fertilizer 3-8-3...........c.c00vvvinienneeinnn... South Manchester. .| 70.00
14705|Market Garden 3-8—4..................ciiiiininn, South Manchester..| 71.00
16027|*Tobacco 5-5-4. ..., .couiiriin it Hartford.......... e
14T4611-10-1. ... .. ittt i i e e e e South Manchester..| 50.00
14874 % 2-8-2. .. .t e e South Manchester. .| 58.00
16028[*4-8—4. ... ... i et e Broad Brook....... 61.25
16006|6-7-2. .. ..ot e Weatogue......... 83.00
L. T. Frisbie Co., New Haven, Conn. .
15109|Complete Manure..............cciveuvennenennnnn. Simsbury.......... 70.00
14682|*Corn and Grain Fertz. 2-8-2...............c.con. .. New Britain....... 55.00
14639|Special. . ...t e Guilford........... 60.00
14595|Special Vegetable and Potato Grower 4-8-4........... North Haven. ..... 69.00
14882|Special Vegetable and Potato Grower 4-8-4........... Milford. .......... 58.70
14948|Tobacco Grower. .. ........cccooiiiiiinenennnennnnn.. Silver Lane........ 78.00
14911|*Tobacco Special...................iiiiiiinenennn.. Rockville.......... 80.00
14668|*Tobacco 5-5-5. .. .....ciiiiii it East Hartford...... 78.00
14620(8-8-3. ...ttt Plantsville......... 68.00
Hubbard Fertilizer Co., Baltimore, Md.
16043|*iNoxall Guano. .. .........coiiiinineeineennnnnn. Ellington.......... 59.43
International Agricultural Corporation, Buffalo, N. Y.
14778(Buffalo Economy............ .. ... i Ansonia........... 51.00
15014{Buffalo Farmers’ Choice............................. Ellington.......... ..
15007|Buffalo General Favorite............................ East Granby.......

*See note, page 56.

tSee note, page 57.

{See note, page 59.




47

NITROGENOUS SUPERPHOSPHATES.

wiTHE PoTtasE—(Continued)

3 LOORHTOWN oo <10 B 0 W 00 18 @w - <«
: W 491385MZT ool oY -0 Wmnauuﬂﬂlﬂm ﬁ wml_m
v | g 598939SRe BR  SE85338 88232388 I ESS
=) coococooooo =1=] Soococoo cooocooco0D y coo
wownp [ S 333333883 88 5388353 388888838 s sss
] o0 ~H o0 0910 23 =H 81 ~H oo -+ o H =K — 01 o ) DN H I - s
= O—mY=mnwe ~h o9 ORMOHOH Noon - =Y
i ot ® FORIABRORS XN  SOBIXRD  ISSBIISHT 3 S2%
ﬁ o bl B ihclos ek e doe ) ;- e el i CNHHmM~Inm m e K R
— T = o FELIE BRI =)
‘AT By o= oMo b SIS wMD 00 4]0?3.0%”“ M mwﬁ?
ca NI NSNS o — MNNO A~ TN —D D - o
B =] cooooooo =] coocoooo Cooooooo = Soo
SLA D =] === t= 1= S SS8EEE2 SESS=22Z2E =] =t=1=]
& ? : Y PrmE NE S T e aamen BeRocwcoa ? i
8% = 00 50 2 ~H 0 00 o0 20 o0 DO S LD~ 00 00 00 OO 00 19 40 1 o w o on
== b
L WD 0%~ O O3 Oy 00 00 o~ DD L D [ -1=] ] b=
Mm Ra—— o B=EM AR H E=E] B=OHSamD REfisnngad b — 0 a0
ol = 90000010 0100 0 D10 =1~ WOWS I~ D I 3 0 = 00 = =H =H 00 0 weo
—
: SoocoooCcoo So cCocooo cocoocooo =T=1=]
i S - SSSSoESSSS 0B SSSS Um SEZE2E3E2E = SSD
k- = SEoBNREANW o050 SoTHDDD oot ooo = S
3 - _
2|8 i NN Do a0 oo CoomnmAN e ey = =
5| & T o SRR ERO 1= HE==DA=S 500 G0 10 01 H o = io) I~ Hog 1]
B M (=] (==t == F -] [~4- ROt=—0C W=D R=t~L® o0 = ]
kS — —— - — ——
& T © 60 r £ [= I [= = I TR T ] T =] o=
= | apgniosur-ayeniy & OO0 ™= mom 10— 0 = 9%52m5%83 S mmS
it 5 = e b=l =l=1=] — oM~~~ M SO == M8~ — =) -
=) FAXOOROmD ] MO O G M XA D = RG]
“ojqnoE-383E) =] SSHHR DD w0 ©o HE S oW — 00 S e A - F= o =05
. ca 1015 00 =H = 1D = £ = f1m M encicnen oy Hocomenenos sron o 01 = =
@ = = =F=] NSO~ L0 M 1500 0 = o0 [ 15 &0 = =]
‘ajqn{os-13m Ay = 87&86ﬁ3&6 =2 HORDH-O jﬂ992137m ] o
0 =l S e ) s R 00 00 = 20 —H o i = i wminn
[=] I~ D~ [~ =DOoOMHERO DVPHBOOO D o coo
| omasns 5] ASH N =) HHHL DA~ NS HONAT = &3 =Lk
= ) i I L= e o~ NOIHO ~ oD COr~4Ca 00 e <H =K -H o) o9
5 E=) T E=F =1 ool = ™0 07 L= = CA 1= 0% O I= = MmO W
S| punog S =335 3388 =8 I=R83338 NIRRAEARE 5 3B]E
o o Rt S B e s o8 — 09 0 =t 00 M oIN e Hen e ey e —
7 el — Pl Y= DO = D EhiE=T) I~ 00 = T
1 I Ay ? LD S oD ~ouFowDd SRS o DM
m 2 0 = HO-HMN —HOo M -0 OO~ OO - o oD
wWom o Hin MOoDmo oo T} o h— A
2 | oquppeserva m BRER 2883 &2 BEEB88 BEIESEIRr T 209
Z i - y | e aNdedte i R Gt s Gy i & Dl e S St 2 S
& e S - OO0 OO0 SO oocooos oooca~cos o 2 ooo
B Er ] D BN NG D SR ] -
WO uy 3 ree3 5nuﬂm 2w .A.Jmnulud_nu SBEERE 0% m mmg
& o cocoo _ocomd -0 cocoo~o coommoooo =] cco
— — o0 T - 0D N 03~ 0O -
wwmu| S %23 3385 58 £531859 GesenshEl B Sni
: = cooo ooHH o8 COCSHHCo~ oooco——~~a = == 2

deooglc

Digitiz



48

CONNECTICUT EXPERIMENT STATION BULLETIN 223.

.

TaBLE VIII. NITROGENOUS SUPERPHOSPHATES

2 o8

,§ Manufacturer and Brand. Place of Sampling. 3 2

: 28

@ k-1

E: g
Sampled by Station: N
International Agricultural Corporation, Buffalo, N. Y.
(Continued)
156079|Bufialo High Grade Manure......................... East Haven........ $65.50
16006{Buffalo New England Special............. veveveeo. . |Tariffville......... 57.50
14711|Buffalo Onion, Vegetable and Potato Shelton...........| 60.00
15008(Buffalo Tobacco Producer........................... East Granby....... cee
A, L. Koster, Suffield, Conn.
14974|Hale Tobacco Mixture........... e Windsor Locks. . ...
Lister's Agricultural Chemical Works, Newark, N. J.
14864|Celebrated Tobacco Fertilizer........................ Burnside. ......... 81.00
14865|*Complete Tobacco Manure................couvun... Burnside.......... 86.00
14970(Corn and Potato Fertilizer........................... Glastonbury....... 61.00
16011|Eastern Pride Fertilizer............................. Rockville.......... e
16111|King Bee Fertilizer. ................................ Yalesville.........
16112|Special Crop Producer. . ......................ccun... Yalesville.......... cee
14979|Special Tobacco Fertilizer. .......................... Brookfield. . .......| 60.00
14824|Standard Pure Superphosphate of Lime............... Burnside. ......... 54.75
16047(Success Fertilizer. ...............oooiiiiiiii... East Canaan....... 53.00
Lowell Fertilizer Co., Boston, Mass.
14520|Animal Brand 3-8—4.............. ... ... ..ol Southington. . ..... 70.00
14543(Bone Fertilizer 2-8-2. .. ................cciiiiiiin... Southington. . .....| 58.00
14522|Empress Brand 1-10-1............ .........ccouunn. New Britain....... 54.00
15049|*Lawn and Garden Dressing......................... Hartford. ......... v
14706(Tobacco 5-5—4. ..ottt Warehouse Point. . .| 84.00
14819|Tobacco 5-7-2 .
14702(2-8-3.........coi .. .
4075|484 . .. .t e et e Westport.......... 65.75
14817 % 5-8-4. .. e et e e Wethersfield. ...... 72.00
Mapes’' Formula and Peruvian Guano Co., .
New York City. ‘

14548[Corn Manure. . .........covvieunernnnnennennennennns Windsor Locks..... 56.00
14614/C. S. Tobacco Manure...............ccvvvriunennnn. Rockville.......... 62.00
14701|General Tobacco Manure. ..................covivnnn. Hartford.......... 85.00
14742|tGeneral Truck Manure. ...................ccvvuen... Windsor Locks..... 72.00
16013|*Grain Brand............. ... ... ... i, Rockville.......... 50.00
14627|Potato Manure. ... ....c.ovvvvnineieennrnenenenennnns Windsor Locks..... 71.00
14653|tPotato Manure, 1916 Brand........................ Glastonbury....... ces
14684|Tobacco Starter Improved..................... ... Windsor Locks..... 61.00

* See note, page 56.

tSee note, page 59.
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TaBLE VIII. NITROGENOUS SUPERPHOSP

HATES

s =8
_g Manufacturer and Brand. Place of Sampling. § §.
3 @«
& L8
45
[=]
Sampled by Station:
National Fertilizer Co., New York City.
14818|Complete Tobacco Fertilizer......................... Simsbury....... .. $80.00
14675|Eureka Potato Fertilizer............................ West Cheshire...... 64.75
145689|Market Garden Fertilizer Revised.................... South Manchester. .| 62.75
14596/ Potato Phosphate. . ...........................c..... Meriden........... 53.00
14708/Soluble Bone and Potash..................cvuvnnn... Somersville. ....... 37.60
14921/Special Tobacco, Revised. .. ... .. [P Hartford.......... 83.00
14612 Universal Phosphate................................ South Manchester. .| 45.60
14541 XXX Fishand Potash................ccccovueennn... West Cheshire. . ... 58.00
New England Fertilizer Co., Boston, Mass.
14648(*Corn Phosphate 2-8-2..............ccovvvvvnnnnn... Rockville.......... 55.00
14592|Standard Phosphatel-10-1.......................... Rockville.......... 48.00
14816 Suﬁerphosphate B84 . .. e Hamden........... 67.00
14832ITobacco 5-5-4..........ooiueiiieei e, Warehouse Point. . .| 85.00
14626)12-8-3. ... . e Meriden...........| 55.00
14876(2-8-8. .. ... East Wallingford...| 53.00
146471883, .. ... Meriden........... 60.00
Olds & Whipple, Hartford, Conn.
14841|Complete Corn, Potato and Onion Fertilizer........... Simsbury..........
14766/Complete Tobacco Fertilizer......................... Hazardville. .......
14991|Complete Tobacco Fertilizer......................... Scitico. . .......... ca.
15155(Complete Tobacco Fertilizer......................... East Windsor Hill. .| 76.95
14842(Special Corn, Onion and Potato Fertilizer............. Simsbury.......... e
Parmenter & Polsey, Boston, Mass.
14767|Plymouth Rock 3-8—4. .. ........coiviiienvinn. .. Plantsville......... 63.00
16151/ Tobacco 5-5—4 Bloomfield......... .00
16107|1-10-1. .. ..ttt i e .|Plantsville......... 45.00
14964[*2-8-2. . ... i e e e e West Hartford..... 50.00
Pawtucket Rendering Co., Pawtucket, R. I
14959)2-8-2. ... it e e e i e Brooklyn..........
Piedmont-Mt. Airy Guano Co., Baltimore, Md.
14866(*Brown’s H. G. Potato and Gen. Crop Manure. . ...... South Meriden..... 60.00
14871|Brown’s Potato Fertilizer............................ South Meriden.. ... 54.00
14857|Brown’s Special O. & T. Dresser and Market Garden...|Meriden........... 66.00
14963|*Shay’s Corn Fertilizer.............................. Chester....... 64.00
14962(*Shay’s Potato Fertilizer............................ Groton............ -
14961|Shay’s Special Fertilizer............................. Groton............
Quality Fertilizer Works, Stamford, Conn.
15208|Bartlett Brand Special Tree Fertilizer................. Stamford.......... 60.00

*See note, page 56.
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TaBLE VIII. NITROGENOUS SUPERPHOSPHATES

Z <8
-§ Manufacturer and Brand. Place of Sampling. § 'g'
a =
@ &2
sa
(=]
Sampled by Station:

Rogers and Hubbard Co., Middletown, Conn. .
14924|Hubbard’s Bone Base Fertilizer for Seeding Down. . ....|Newington........ $61.00
14616/Hubbard’s Bone Base Oats and Top Dressing. . ........ Hazardville. . ... ... 85.00
14883|*Hubbard’s Bone Base Oats and Top Dressing......... Hamden........... 86.50
14716|Hubbard’s Bone Base Soluble Corn and General Crop i

Manure. . .......... i Hazardville. .. .. ... 62.00
14884/ Hubbard’s Bone Base Soluble Potato Manure.......... Hamden........... 79.75
14617|Hubbard’s Bone Base Soluble Potato Manure.......... Hagardville. . ... ... 79.00
14834|R. and H. All Soils-All Crops Phosphate .............. Hamden........... 74.00
15015|R. and H. Climax Tobacco Brand.................... Glastonbury.......| ....
14719(R. and H. Complete Phosphate. . .................... Middletown. . . . ... 50.00
14726|R. and H. Potato Phosphate......................... Hazardyville. . . ... .. 53.00
14838|R. and H. Soluble Tobacco Manure. .................. Gildersleeve. . . ... .| 80.00
14837|R. and H. Tobacco Grower, Vegetable Formula........ Gildersleeve. . . . ... 1060.00

F. 8. Royster Guano Co., Baltimore, Md.
14777|Arrow Head Tobacco Formula....................... New Milford. ... ... 93.00
14946 Banner GUANO. ... Putnam........... 76.00
14544|t GUANO. . ..ot Waterbur{; ......... 65.00
14867 Drea. nought Guano. ........... ... ... .. .. .l Naugatuc 59.00
14771|1Fish, Flesh and Fowl Guano........................ Shelton........... 54.00
15368|Fish, Flesh and Fowl Guano. ... ..................... Branford.......... 54.00
14578[Fish and Potash. ..............oovoooeionnnniis Waterbury......... 55.00
14927|1Quality Trucker............. ... ... ..., Putnam........... 79.00
14868|fTruckers’ Delight. .. ............... ... . ... ...... Glastonbury . ...... e
14878|Valley Tobacco Formula. . . ... F N Glastonbury. ... ...
Sanderson Fertilizer and Chemical Co., New Haven, Conn.

14637|Atlantic Coast Bone, Fish and Potash................. Meriden........... 46.53
14768|Complete Tobacco Grower........................... Glastonbury....... 85.00
14634|Corn Superphosphate. .. ................... ... .. .. Meriden........... 43.71
14720|Formula ‘A’ . ... .. Guilford........... 65.00
15129fFormula “B” . . ... ... .. ... ... .. ool e Milford. .......... e
14580|Potato Manure........ e e e e e Milford. .......... cee
14636|Potato Manure...............cuuuieunneennaennnn.s Meriden........... 54.75
14925{Top Dressing for Grass and Grain......... P Glastonbury. ...... e
14917|South American Sheep and Goat Manure.............. New Canaan....... 50.00 |
14922|Kelsey’s Bone, Fish and Potash. ..................... Clinton........... 59.00

M. L. Shoemaker and Co., Philadelphia, Pa. .
14835|Swift-Sure Superphosphate for General Use............ Meriden........... 55.00
14836|Swift-Sure Superphosphate for Potatoes No. 1.......... Meriden........... 67.00

*See note, page 59. tSee note, page 56. {See note, page 57.
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TasLeE VIII.

CONNECTICUT EXPERIMENT STATION BULLETIN 223.

NITROGENOUS SUPERPHOSPHATES

_§ Manufacturer and Brand. Place of Sampling. § §,

o 25

@ §'E

=]
Sampled by Station:
Springfield Rendering Co., Springtield, Mass.
14642(Animal Brand.................. ... ..., .../Thompsonville. . ... $62.00
14919(Grain and Grass.............oiiiieneeennnnnnnnnnnn. Suffield............ 50.00
14920{Tobacco Special. ........... ...t Hazardville........ 88.00
Virginia-Carolina Chemical Co., New York City.
14724(Challenge Brand. . ............civiiineiniieina.... Hartford.......... 56.00
14726/Champion Brand...................... ... ..., Hartford.......... 70.00
14966(Cherokee Brand.................cciiiiiniiinnnnnnn. Glastonbury....... 78.00
14968(Indian Chief Brand................................. Glastonbury....... 83.00
14967(Owl Brand. ... ...ttt i Glastonbury....... e
15084|Plant Food for Vegetables, Lawns and Flowers......... Waterbury........
lecox Fertilizer Co., Mystic, Conn.
14677|Corn Special. .. ...t Branford.......... 64.00
161231 *Fish a.nd Potash ................................... Branford.......... 56.00
14721(Grass Fertilizer. ... ................ ..., Mystic............ 65. 50
14717|High Grade Fish and Potash......................... Burnside. ......... cee
14676{Potato Fertilizer. . . ................... ... .ciiiun.. Branford.......... 53.00
14723|*Potato and Vegetable Phosphate.................... Jewett City........ 68.00
16012|Tobacco Special...........ccoviveiiiinniiennn.., Ellington.......... 81.00
8. D. Woodruff and Sons, Orange, Conn.
14498(Home MixtUure. ......oovveinvneenrnnnneeennnnnnnnnn Orange............ 58.00
‘Worcester Rendering Co., Auburn, Mass.
14928|Prosperity Brand Royal Worcester Corn and Grain Fertz.|Putnam........... 48.00
14926|{Prosperity Brand Royal Worcester Potato and Vegetable
Fertz. . i e e Willimantic. ....... 66.00
14960|Prosperity Brand Royal Worcester Special Grain Fertz..|Greenville.........  48.00
The World’s Fomhzor Process Co., Sharpsburg, Pa.
147691Shur-Gro. ... ii it iiieeee ettt Hartford..........
Sampled by Purchaser:

15330/ American Ag’l Chem’l Co. 5-8-7. .................... Winsted........... 80.25
14783|Apothecaries Hall Co.’s Liberty Brand 4-8—4.......... Branford.......... 65.75
16143|Atlantic Packing Co.’s Potato Phosphate 3-8—4........ Westville. ......... cees
15089| 1 Berkshire Tobacco Starter.......................... Suffield........... 98.75
147562|Frisbie’s 4-8—4. ... ..ciiiit i i Milford........... 58.70
14804 |Frisbie’s 5=5—4. .. ... ..ottt i i Somers............ cee
14682|(Frisbie’s Bone Base 4-8—4........................... Woodmont. .......
15087|Mapes’ Corn Manure. ..........c.covvuineenneennnn.n. Hartford..........

*See note, page 59.
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NITROGENOUS SUPERPHOSPHATES.
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TasrLe VIII. NITROGENOUS SUPERPHOSPHATES

2 =8
.g Manufacturer and Brand. Place of Sampling. § 2
3 2o
& %'g
A
Sampled by Purchaser:
15068|Mapes’ General Tobacco Manure..................... Hartford..........
15069 Mapes’ Potato Manure 1916......................... Hartford..........
15067 Mapes’ Tobacco Starter, Improved................... Hartford.......... P
-16022|01ds & Whipple’s Compiete obacco Fertilizer......... Tariffville. . ....... $84.00
14606|Rogers & Hubbard’s Oats and Top Dressing.... .. e Winsted........... 86.50
15036/ Rogers & Hubbard’s Soluble Tobacco Manure. . ....... Glastonbury....... 72.50
15070/|Sanderson’s Bone Fish and Potash.................... Branford.......... 55.50
Sampled by Manufacturer:
14307|Frisbie’s 2-8-2. ... .. ... i e .|New Haven........
14306|Frisbie’s 3-—8—4. .. ... ...ttt New Haven........
14306|Frisbie’s Complete Fertilizer 3-8-4................... New Haven........
14379|Frisbie’s 3-8—4.........civiriiiin it New Haven........
14380|Frisbie’'s 4-8—4. . ... ... ... . New Haven........
Deficiency.
14748 Armour’s Wheat and Clover Fertilizer................. $5.40
14690 Atlantic Packing Co.’s Grain Fertilizer. . .............. 3.55
15060 Atlantic Packing Co.’s Tobacco Grower................ 3.12
16030 Columbia Guano Co.’s Freedom Guano................ 2.87
15027 Essex Fertilizer Co.’s Tobacco 5-5~4................... 1.30
14874 Essex Fertilizer Co.’8 2-8-2................... e 1.15
15028 Essex Fertilizer Co.’s 4-84............ ... ..o, 2.36
14582 L. T. Frisbie Co/82-8-2. ... ...t uieriinniinennnn 4.06
14911 L. T. Frsibie Co.’s Tobacco Special.................... 3.61
146568 L. T. Frisbie Co.’s Tobacco 5-5-5...................... 2.40
15043 Hubbard Fertilizer Co.’s Noxall Guano................ 1.61
14865 Lister's Agl. Chem’l Works, Complete Tobacco Manure.. 1.52
15049 Lowell Fertilizer Co.’s Lawn and Garden Dressing. ... .. 1.54
14817 Lowell Fertilizer Co.’s 5-8-4...........ccivtiienennn.n. 4.92
16013 Mapes F. & G. P. Co’s Grain Brand.................. 2.33
14648 New England Fertilizer Co.’s Corn Phosphate 2-8-2.. ... 1.81
14964 Parmenter & Polsey’s 2-8-2. . .........ccviiivenennn 1.68
14856 Piedmont-Mt. Airy Guano Co.’s Brown’s H. G. Potato
and General Crop.......covveveerenrreernecaneanens 4.28
14963 Piedmont-Mt. Airy Guano Co.’s Shay’s Corn Fertilizer.. 4.00
14962 Piedmont-Mt. Airy Guano Co.’s Shay’s Potato Fertilizer 5.88
14544 F. S. Royster Guano Co.’s Bully Guano............... 2.52
14927 F. S. Royster Guano Co.’s %:_1“ ity Trucker............ 5.44
14868 F. 8. Royster Guano Co.’s cker’s Delight........... 3.75
14926 Worcester Rendering Co.’s Prosperity Brand Potato and
Vegetable Fertilizer...................ooiviiin... 1.36
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wiTE PorasE—(Concluded).

Nitrogen. Phosphoric Acid. Potash.
< - all
s| 3 Total. ol s £ Total. ..i‘;’:ﬂn;ﬂ'..
sl4 20 3| [+]%)2)% 3 il il s
2 g 2 o7 g 3 § g § § k: g Z
I L8| .8 : ? : a
R AR AR AR AR AR AR A E R A
< = ] 8 I
fle|s|s|R|c|e|d|8|&|S|&|&|2|E|6]| &
... 13.9514.12) .. | .. | .. | 4.89] 4.00 5.01|5.00!15068
.. 13.8143.71 .. | .. [ .. |10.07| 8.00| . 1.40]1.00(15089
.. 4019040120 L. .. | .. | 9.07] 8.00] . 1.51(1.00|16087
.| .. |14.534.11) .. | .. | .. | 5.16| 4.00| . 4.18/|4.00(15022
6.71/0.03] 1.58 [8.32(8.22(0.41|4.75|2.69| 7.85| 8.00| 5.16| 3.00|4.30|4.30(4.00(14506
R . .. |4.64/4.93] .. | .. | .. [10.76{10.00] ... | ... |1.10/4.80/4.00{15036
0.09(0.45] 2.22 |2.76[1.65(5.18/3.33|1.84(10.35| ... | 8.51| 8.00/4.18|4.18(3.00/15070
2.00f .. (.. ..|..[10.73] ... | ... [|... .. [2.01} .. [14307
2.47 .. .. .. .. 879 .. | ... ... | ...]4.32] .. |14306
2.52) .. (.. ..]...]9.26] ... ... ... ...]13.90{ .. |14306
3.03| .. .. .. (1.02]10.17| ... | 9.15] ... | .. |3.84]| .. |14379
3.72) .. | .. | .. |1.10, 9.43| ... | 8.33 3 14380

QuALITY OF THE NITROGEN.

The solubility of the nitrogen was tested in every sample exam-
ined, and in none was evidence found of the use of inferior am-
moniates.

ANALYSES REQUIRING SpECIAL NOTICE.

16110 Chittenden’s Complete Tobacco and Onion Grower was
tagged Potato Special with Four Per Cent. Potash
throx,:{gh an error at the factory which was cor-
rected.

15030 Columbia Guano Co.s Freedom Guano was deficient in
all three guaranteed ingredients. It is suggested that
two brands were mixed through a mistake in tagging.
All t(lie packages sampled by our agent bore the above

brand.

14771 Royster’s Fish, Flesh and Fowl Guano was deficient in
all three guaranteed ingredients. The manufacturer
felt that this sample did not fairly represent the com-
position of this brand. A second sample was therefore
analyzed, 16368 which while defficient in potash more
nearly met the guaranty.

15089 A _slpecial mixture with 8 per cent. of potash guaranteed.

his sample was sent by J. E. Phelps, Suffield. As it .
failed to meet its guaranty, at the request of the manu-
facturer, the Station agent drew a sample in October
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from 12 bags remaining in T. F. Devine’s stock. He

found the bags wet on the outside, and the resulting

analysis, No. 16444, showing nitrogen 4.44, phosphoric

acid 3.16, and potash 7.61 per cent., coulcP not have
- represented the quality of the goods as sold.

Borax IN COMMERCIAL FERTILIZERS.

Injury to farm crops caused by borax in the fertilizers used
was first brought to serious attention by the experience of corn
growers in Indiana in 1917. Later the same trouble was reported
from the potato districts of Maine and cotton districts in the
South. Evidence indicated that injury followed the use of fertil-
izers containing potash with considerable amounts of borax. The
damage was greatest where the largest amount of potash had
been applied; and also in fields where the fertilizer was drilled
in with the seed and conditions resulted which left the seed in
contact with the fertilizer too long. ,

The explanation of how borax acts to cause the effects noted is
largely speculative at the present time. It has been suggested,
and it appears quite plausible, that borax unites with some con-
stituent of the nutrient juices in plants in such a way as to prevent
or hinder the ready diffusion of food material to the various parts
of the plant system. Interference with enzyme action and other
causes have been suggested.

There are no data upon which to base an accurate statement
as to the limits of tolerance to borax exhibited by plants. If
such limits were definitely established they would be modified by
varying field conditions. It was with a view to insuring an ample
margin of safety that the Secretary of Agriculture issued an order!
concerning borax in mixed fertilizers which limited the amount
of boron, expressed as anhydrous borax, in any fertilizer or fer-
tilizer ingredient sold for application to the soil to one-tenth of
one per cent. unless the goods so sold were plainly marked to
show the amount present.

During the past season all mixed fertilizers and potash and
nitrate salts inspected by this Station have been examined for
borax. Preliminary qualitative tests were made and these were
followed by quantitative determinations in suspicious cases.

The qualitative test employed was substantially that proposed
by Bartlett? but modified in this laboratory® in that the fertilizer
suspension was more strongly acidified and the turmeric strips
were dried out at room temperature to avoid the charring due to
hydrochloric acid at the temperature of boiling water.

18. R. A., Bureau of Soils, Dec. 23, 1919.
2 Maine Experiment Station.
8 By Mr. C. E. Shepard.
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Our procedure is as follows:

Digest about 5 grams of fertilizer with 10cc of water for 10 minutes
on a steam bath. Acidify with 2cc of concentrated hydrochloric acid, stir
thoroughly and allow to settle. Moisten a strip of turmeric paper with
the supernatant liquid and allow to dry at room temperature or in a
desiccator if the atmosphere is humid. Color due to boric acid is generally
indicated in about 10 minutes and results may be noted within an hour.

For the quantitative determination of borax the methods of
Ross and Deemer! and of J. M. Bartlett? have been used with
about equally satisfactory results.

None of the brands examined at this Station during the past
season contained borax in an amount likely to be injurious to
crops unless applied close to the seed in large amounts, say 2,000
pounds per acre.

The brands in which more than one-tenth per cent. of borax
was found were the following:

Per cent.

Borax.

16043 Hubbard’'s Noxall Guano.....................cocun... 0.22
14742 Mapes’ General Truck Manure ....................... 0.17
14663 Mapes’ Potato Manure 1916 Brand................... 0.12
14883 R. & H.’s Hubbard's Bone Base Oats and Top Dressing.. 0.19
15128 Wilcox Fertilizer Co.’s Fish and Potash................ 0.14

During the winter and spring the Stations in the Northeastern
States co-operated in carrying out elaborate potato experiments
with corn, beans and potatoes, to study the action of borax on
the growth of these crops. This experiment was conducted at the
Vermont Station through the co-operation of Dr. J. L. Hills, Direc-
tor, and was in direct charge of Mr. J. R. Neller.

A full account of this work is not yet ready for publication.
Some of the more important results are briefly as follows:

Borax-containing fertilizers applied below the seed are much
more liable to injure them than applied above the seed or broad-
cast.

One or two pounds of borax in the fertilizer were not harmful
to either crop, whether broadcast or applied in the drill, but it
was not conclusively shown that the five-pound application in
the drill was harmless. Ten and twenty pounds of borax per

. acre were certainly injurious or ruinous.

Lime and gypsum, as well as manure, seemed partially to neu-

tralize the poisonous action.

HOME-MIXED NITROGENOUS SUPERPHOSPHATES.

14782. Mixed by the Apothecaries Hall Co., Waterbury, to
order of the A. E. Plant Sons Co., Branford. 200 lbs. nitrate of
soda, 900 lbs. tankage, 900 1bs. phosphate.

1 R]e)spectively, Bureau of Soils and Bureau of Plant Industry Washing-
ton s '
* Maine Experiment Station.
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16142. Mixed by the Apothecaries Hall Co., Waterbury, to
order of Paul Cavanna, South Glastonbury. 2,800 lbs. nitrate of
soda, 2,800 lbs. bone tankage (3-50), 4,200 lbs. acid phosphate,
4,200 lbs. cottonseed meal.

16092, 16094, 16095, 16097, 16099, 15101, 15102 and 165103.
Mixed by A. L. Koster, Suffield, to order of the American Sumatra
Tobacco Co., Hartford. Each analysis represents a sample taken
from a car lot. , '

14713. Made by V. E. Lucchini, Meriden. Acid phosphate,
nitrate of soda and tankage.

14714. Made by V. E. Lucchini, Meriden. Acid phosphate,
nitrate of soda and tankage.

14427. Mixed by Olds & Whipple, Hartford, to order of Amer-
ican Sumatra Tobacco Co., Hartford.

16096. Mixed by Olds & Whipple, Hartford, to order of Amer-
ican Sumatra Tobacco Co., Hartford.

16098. Mixed by Olds & Whipple, Hartford, to order of Amer-
ican Sumatra Tobacco Co., Hartford.

16100. Mixed by Olds & Whipple, Hartford, to order of Amer-
ican Sumatra Tobacco Co., Hartford.

TaBLE IX. ANALYSES OF HoME-MIXED NITROGENOUS SUPERPHOSPHATES.

Nitrogen Phosphoric Acid. Potash.
. K] 3 o

2 < . o 5 B
s 2| L= | 2] 2 | oS3 .
s o K 2 g 3 ] K] 9 =<3 ¢ ]
% i g < ] g = 3 a 8 ] 2 g
3 g & T 3 [ L4 i 3 o 2 3
g g g (85| g5 & ; N S | 3 g e

o 8 g a< 23 M < - S
2 = as | 82 | 2 3 2 [ 8 ] 83 g K
s | ||| 3 g BB B 2| Z

= 3

& £ & S 3 = B 6] 6] 3 @ < &=

14782 | 1.83 |0.14 | 0.74 11.30 {4.01 {6.36 |3.79 |4.23 |14.38 |10.15 |......|......

16142 | 2.39 | None 2.31 470 |12.28 (4.81 (059 | 7.68 [ 7.09 | 0.62 | 0.86
15092 | None| 1.08 4.26 5.34 |0.92 1483 (092 | 6.67 | 56756 | 1.73 | 4.31
165094 | 0.81 |1.01 3.62 544 |1.01 |544 [143 | 7.88 | 6.45 | 1.62 | 4.17
15096 | 0.91 | 0.80 3.17 488 |1.10 |5.89 |1.73 | 872 | 6.99 | 2.13 | 3.80
15097 | 0.70 | 1.00 3.33 5.03 {081 |5.26 {1.82 | 7.89 | 6.07 | 142 | 3.98
16099 | 0.97 (0.77 3.62 5.36 10.82 |5.51 [0.96 | 7.29 | 6.33 | 1.62 | 4.58
156101 {0.80 | 0.72 3.77 5.29 |0.88 |5.17({0.83 | 6.88 | 6.06 | 1.20 | .3.58
15102 ( 0.69 | 1.00 3.15 4.84 1086 (512 |1.89 | 7.87 | 598 | 146 | 4.24
15103 [ 0.90 | 0.75 3.08 4.73 (072 |14.98 |1.45 | 7.15 | 570 | 1.54 | 4.40
14718 | ... ] 5.33 |4.63 |4.07 |4.63 |1333 | 870 |......[......
14714 ... e 4.19 (4.68 |4.49 |5.00 |14.17 | 9.17 {......|[......
14427 | ...l 5.99 |0.50 |5.61 {0.17 [ 6.28 | 6.11 |...... 1.37
15096 { 0.77 | 0.07 5.56 6.40 |1.30 |4.37 |0.19 | 5.86 [ 5.67 [ 0.52 | 1.33
15098 | 0.57 | 0.07 5.34 598 |1.17 |4.51 [0.23 [ 591 | 568 | 0.70 | 1.40
15100 ( 0.72 | 0.04 5.34 6.10 (1.29 (4.52 |0.20 | 6.01 | 581 | 0.53 | 1.45
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VI. MISCELLANEOUS FERTILIZERS AND WASTE
PRODUCTS.

TOBACCO STEMS AND DUST.

Four samples were analyzed as follows:
14382, Tobacco Stems. Sent by the Everett B. Clark Seed
Co., Milford.
14309. Stem Butts. Sent by Morgan & Dickinson, Windsor.
14310. Tobacco Dust. Sent by J. N. Root, W. Suffield.
p 14429, Tobacco Stems. Sent by Gordon Scholes, Warehouse
oint.
ANaLYsES OF ToBacco STeMs AND Dusr.

Station No.................... 14382 14309 14310 14429
Nitrogen................... 2.28 1.59* 2.20% 3.13
Phosphoric acid. . . .. e 0.32 0.40 0.47 e
Potash (total).............. 4.86 4.50 2.14 7.86

10.47 nitrogen in nitrates.
20.66 nitrogen in nitrates.

LIME-FERTILE AND NITRO-FERTILE.

14485. Lime-Fertile, made by Fertile Chemical Co., Cleve-
land, Ohio. Stock of A. R. Brewer, Hartford.

14538. Nitro-Fertile, made by Fertile Chemical Co., Cleve-
land, Ohio. Stock of Church & Morse, Meriden.

ANALYSES OF LIME-FERTILE AND NITRO-FERTILE.

Station No..................... 14486 14538
Found Guaranteed Found Guaranteed

Nitrogen as nitrates.............. .... e .12 ....
Nitrogen (total)................. .... el 2.08 2.00
Phosphoric acid. ................ 3.17 3.00 3.48 3.00
Potash calculated as sulphate. . ... .... e 1.71  ....
Potash calculated as muriate...... .... e 260 ....
Potash (fotal)......covvvveiiia Ll e 4.31 3.00
Lime.....ccoviiiiiinennnnnan.. 28.65 . cee

Nitro-fertile is a solution for use on potted plants, costing 35
cents per half-pint, and Lime-fertile is also-sold in small packages,
five pounds for 25 cents. The plant food in a package, at the
ordinary rates for fertilizers, is worth at most about 214 cents.

SHEEP MANURE.

Nine samples were analyzed as follows:

14519. Pulverized Sheep Manure. Sold by American Agn—
cultural Chemical Co., New York City. Stock of Southington
Lumber Co., Southington.

14521, Liberty Brand Sheep Manure. Sold by Apothecaries
Hall Co., Waterbury. Sampled at factory.
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16169. Sheep Manure. Berkshire Fertz. Co., Bridgeport. Sam-

pled at factory.

16108. Rams Head Brand. Sold by Joseph Breck & Sons
Corp., Boston. Stock of G. M. Williams Co., New London.

14613. Magic Brand Pulverized Sheep Manure.

cago Feed & Fertz. Co., Chicago, Ill.
Co., South Manchester.

14770.

“‘Sheep’s Head” Pulverized Sheep Manure.

Sold - by Chi-
Stock of Blish Hardware

Sold by

Natural Guano Co., Aurora, Ill. Stock of Cadwell & Jones, Hart-

ford.

16041. Groz-It Brand Sheep Manure.

Sold by Pacific Manure

and Fertilizer Co., San Francisco, Calif. Stock of F. M. Cole,

Putnam.

14623. Wizard Brand Sheep Manure.

Manure Co., Chicago, Ill.
14679. Sheep Manure.

Sold by Pulverized

Stock of S. P. Strople, New Britain.
Sold by S. D. Woodruff & Sons,

Orange. Stock of Rackliffe Bros Co., New Britain.
TaBLE X. ANALYSES OF SHEEP MANURE.
Station No................ 14519 (14521|15169(165108(14613/14770|165041(14523/14679
Per cent. of
Nitrogen as nitrates. . ..... None | 0.14| 0.12]..... 0.14| None| 0.17|None| 0.11
“ “ ammonis. .. ... 0.45 | 0.09| 0.18| 0.50, 0.09| 0.40| 0.05] 0.10| 0.19
“ organic........ 2.25 | 1.32| 1.91| 2.09| 1.47| 2.10] 1.28| 1.65] 1.31
“ total found....| 2.70 | 1.55 2.21f 2.59| 1.70| 2.50( 1.50| 1.75 1.61
“ guaranteed.| 2.06 | 1.50( 1.70| 1.84| 1.85 2.25| 1.84| 1.80| 1.50
Phosphoric acid, water-
soluble................. 0.98 | 0.26/ 0.13] 0.94| 0.06/ 0.95| 0.11] 0.34| 0.24
Phosphoric acid, citrate-
soluble................. 0.55 | 0.45| 1.70| 0.77| 0.67| 0.84| 0.73| 0.77| 0.57
Phosphoric acid, citrate-
insoluble. .............. 0.12 | 0.17| 0.10[ 0.09] 0.19 0.13| 0.03| 0.14| 0.14
Phosphoric acid, total found| 1.65 [ 0.88] 1.93| 1.80{ 0.92| 1.92| 0.87] 1.25| 0.95
Phosphoric acid, total guar- :
teed................... 1.25 | 1.00| 1.00| 1.25| 1.43| 1.25 1.25| 1.00| 1.00
Water-soluble potash found.| 2.37 | 3.36| 2.14| 2.43| 3.57| 2.60 3.39| 2.17| 3.20
Water-soluble potash guar-
anteed. ................ 1.00 | 2.00/ 1.00] 3.00 1.25| 1.50| 3.00| 1.00{ 2.50
Chlorine.................. 0.89 | 1.58]..... 0.84| 2.30| 0.53| 1.73| 0.44| 1.86
Cost perton.............. $33.00| 35.00| 40.00| 65.00{ 50.00| 48.00| 48.00| 57.00| 55.00

14613. Magic Brand, and 15041 Groz-It Brand, fail to meet
their guaranties of nitrogen and phosphoric acid.

Sheep manure, being fine and dry, is well adapted to greenhouse
work and for a dressing for lawns.

A comparison with New York horse manure is as follows:

Pounds of the ingredients named in one ton.
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Sheep Manure Horse Manure

Organicmatter....................... 1426 540
Nitrogen...........coiviiiiiinnennnn. 40 13
Phosphoricacid. . .................... 27 9
Potash................. ... oot 56 12

Three and one-half tons of horse manure contain on the aver-
age as much plant food as does one ton of sheep manure.

The prices quoted by dealers range from $33 to $65 per ton,
the higher prices probably are quoted for sales in small quantities.

It is doubtful if sheep manure will promote bacterial activity
in the soil as effectively as fresh manures, but if the cost of fresh
manure rises much further the dried manures may come into use
on the farm where it is felt that manure must be used.

LIME AND LIME-KILN ASHES.

14235. Agricultural Lime. Sold by Grangers’ Agricultural
‘I;@lilf: Co., West Stockbridge, Mass. Sent by E. H. Ocain, Falls
ge.
14629, Lime. Sent by Raymond Bros., South Norwalk.
14803. Ground Limestone. Sold by the Stearns Lime Co.,
Danbury. Sent by C. R. Treat, Orange.
16161, Lime-Kiln Ashes. Sent by A. B. Smith, Clintonville.

ANALYSES OF LiME AND LiMe-KIiLN ASHES.

Station No............... 14235 14629 14803 15161
Water-soluble potash...... ...... ...... ...... 2.17
Lime.................... 39.74 37.50 38.56 41.34
Insol. in acid............. 13.58 ...... 25.68 14.71

14803 was stated by Mr. Treat to have a guaranty of 45 per
cent. calcium oxide and 75 per cent. to pass a 100-mesh screen.
Only 60 per cent. of the sample passed such a screen.

The manufacturers state that the hard winter and the great
demand for lime made it necessary to fill orders as best they
could, and some lime of inferior quality like 14803 got shipped
out which was quite inferior to the normal product.

In the last ten years ten analyses of lime from this firm show
percentages of lime ranging from 43.44 to 47.36 and averaging
45.43 per cent. of lime, equivalent to 81.1 per cent. of calcium
carbonate, with 3.23 per cent. of magnesia. '

WOOD ASHES.

In a table, page 65, are given analyses of wood ashes..

15106 is from the furnace of the Cheshire Mill.

14646 was sent by R. S. Griswold, who stated that the ashes
were bought of A. E. Dickenson & Co., of Essex, with a guaranty
that they should be as good as those bought the year before.
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This sample contained 32.18 per cent. of insoluble matter and
only 1.31 per cent. of water-soluble potash.

Later the sampling agent of the Station drew a sample of these
ashes at Mr. Griswold’s request, the analysis of which appears
as No. 15086.

Ten car lots of ashes from John Joynt, Lucknow, Can., six
of them sold to the American Sumatra Tobacco Co., Nos. 14844
to 14848 and 16093, and four other car lots, Nos. 14252, 14467,
14985 and 16017, were of excellent quality.

But three other samples from the same dealer were of very
inferior composition, 14513, 14888 and 14984.

16367 from Geo. Stevens, Peterborough, Can., is not unleached
hard wood ashes.

At $5.50 per unit, potash in wood ashes costs 27 cents per pound,
at $6.00 per unit, potash costs 30 cents per pound. This is about
double the cost in potash salts mentioned on page 25. Ashes,
however, contain 1.5 to 2.0 per cent. of phosphoric acid and about
30 per cent. of lime in form of carbonate, which add considerably
to their value.

14987. Phos-Pho-Germ. Made by the American Nitro-Phos-
pho Corporation, 80 Lafayette St., New York City.

It is claimed to be a mixture of humus, raw phosphate, lime,
wood ashes, sulphur and various bacterial foods, and inoculated
with many strains of vigorous, beneficial soil bacteria.

The sample drawn by a Station agent from stock of George
Yuengling, New Canaan, had a guaranty of 0.82 per cent. nitro-
gen, 8.00 per cent phosphoric acid, of which 0.25 is available,
and 0.15 per cent. of potash.

The analysis is as follows:

Per cent. of
Nitrogen.......covieeiiiiiinieannns 0.50%,
Available phosphoric acid................ 1.16
Total phosphoric acid.................. 17.27
Potash. . ... ..o 0.22
Costperton. ........coovvnvvnnnnnnnnn $45.00

It fails to meet its guaranty of nitrogen. The plant food in
a ton of it is, liberally estimated, worth about $15. Whether the
‘““vigorous, beneficial soil bacteria” in a ton of it are worth $30,
the difference between the value of the plant food and the ton

price, may well be doubted.

" A sample stated to be Cocoon Dust, 15214, sent by the
National Spun Silk Co. of New Bedford, Mass., contained 8.99 per
cent. of nitrogen in fairly soluble and available condition, 1.41
per cent. of phosphoric acid and 0.25 per cent. of potash with
83.13 per cent. of organic matter; apparently an excellent nitrog-
enous fertilizer.

16210. Wool Waste from A. B. Smith, Clintonville. Con-
tained 1.35 per cent. nitrogen, probably in inert form.
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8 Car No. and Dealer or Purchaser. £E ¢d . s i
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14808 | Car C. G. R. No. 250022 Frank Bailey, Barre,
Vt. Frank N. Brockett, Suffield........... 21.78 [4.20 {25.85 |1.47 | $25.00
15106 | Conn. Brass & Mfg. Corp., Waterbury........ 7.96 [4.72 [43.76 1270 |......
14646 | E. E. Dickenson & Co. R. 8. Griswold, Weth-
ersfield,. . ....... ... .. .. e, 32.18 11.31 |16.37 |1.54 |......
15088 | E. E. Dickenson & Co. R. S. Griswold, Weth-
ersfield.......... ... .. iaiiiiial et 1.84 |16.82 [1.71 |......
14844 | Car No. 201591. John Joynt, Lucknow, Ont.
American Sumatra Tobacco Co., Bloomfield.. |20.50 [6.05 {30.24 12.02 | (V)
14845 [ Car No. 19698. John Joynt, Lucknow, Ont.
American Sumatra Tobacco Co., Bloomfield.. |10.40 |5.63 |36.98 |2.24 ®
14846 | Car No. 16567. John Joynt, Lucknow, Ont.
American Sumatra Tobacco Co., Bloomfield.. {12.90 |7.18 [34.80 [2.26 | ()
14847 | Car No. 6920. John Joynt, Lucknow, Ont.
American Sumatra Tobacco Co., Bloomfield.. |16.69 [6.50 [31.74 |2.19 O]
14848 | Car No. 4067. John Joynt, Lucknow, Ont.
American Sumatra Tobacco Co., Bloomfield.. |{15.12 |6.63 |32.00 |2.41 (O]
14252 | Car No. 11609. John Joynt, Lucknow, Ont.
John Wolf, Windsor . .........c..covvn.n. 10.04 |4.79 [31.67 |1.00 |
14467 | Car No. 80633. John Joynt, Lucknow, Ont.
J. N. Lasbury, Broad Brook............... 12.65 |4.96 {28.03 {1.59 |......
14618 | John Joynt, Lucknow, Ont. A. D. Bridge Sons
Co,, Hazardville.......................... 25.41 |1.42 |18.55 {0.58 | 22.00
14888 | Car No. 243740. John Joynt, Lucknow, Ont.
Geo. T. Soule, New Milford............... 27.58 [0.52 [21.21 [{1.66 | 26.00
14984 ! John Joynt, Lucknow, Ont. Geo. T. Soule, ’
New Milford.............ocoiiiii... 21.34 [0.85 {28.70 {1.33 | 26.00
14986 | Car No. 84738. John Joynt, Lucknow, Ont.
N. Jones, South Windsor.................. 13.30 |5.72 |31.64 {2.02 ®
15017 | Car No. 50110. John Joynt, Lucknow, Ont.
N. Jones, South Windsor.................. 23.35 {4.63 |26.18 [2.26 ®
15088 | Car No. 10301. John Joynt, Lucknow, Ont.
American Sumatra Tobacco Co., Hartford... [13.34 [6.56 {34.27 [2.06 |......
15387 | Geo. Stevens, Peterborough, Can. F. W. Jud-
800, Waterbury . . ...o...oeoovsieneeinn,... 16.22 {0.88 |...... 3.99 | 15.00
15381 | From Chase Metal Works, Waterbury. Sent
by A. F. Greene, Woodbury.............. 9.08 {549 |...... 161 |......

1$5.50 per unit of water-soluble potash.

14763. Stated to be “a factory waste.”

be in available form.
14939. Stated to be Chili Saltpeter.
cent. nitrogen and 17.20 per cent. potash.

2 $6.00 per unit of water-soluble potash.

Sent by F. A. Jordan,
Woodstock. Contained 7.63 per cent. of nitrogen, .40 per cent.
of which was in form of ammonia and all of which appeared to

Guaranteed 15.50 per
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It contained 11.38 per cent. of nitfogen, 17.05 per cent. of potash,
and 0.38 per cent. of borax. It isapparently a waste product from
the refining of nitrate of soda.

14940. Stated to be a residue from a Welsbach burner factory
and sent by Prof. Browning of Yale University. It contained:

Water-soluble phosphoric acid................ 0.50%
Citrate-soluble phosphoric acid............... 16.90
Citrate-insoluble phosphoric acid. ............ 10.78
Total phosphoric acid. ...................... 28.18

14916. Stated to be a solution in which refuse rubber is heated
under steam pressure.

It had a sp. gr. of 1.017, contained 2.86 per cent. of solid matter,
1.21 per cent. of potash and a little combined sulphur. Of no
value as an insecticide or fungicide.

13676. Thought to be wood ashes, contained 33.63 per cent.
of insoluble matter, 0.77 per cent. of phosphoric acid and 0.45
of potash.

14937. A sample of fresh menhaden fish. They contain an
average of water 77.0 per cent., oil 4.00 per cent., nitrogen 1.5,
phosphoric acid 1.5, and potash 0.3 per cent.

14399, A mixture of several brands of fertlhzer Sent by F.
J. Harrison, Waterbury. Contained 0.88 per cent. nitrogen, 14.90
of phosphoric acid and 0.07 of potash.

Five other samples were examined qualitatively, but have no
general interest of importance.
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CONNECTICUT

Agricultural Experiment Station
NEW HAVEN, CONN. '

BULLETIN 225

JANUARY, 1921

ENTOMOLOGICAL SERIES, No. 28

A STUDY OF THE BULB MITE.

By PaILIP GARMAN.

Figure 1. Section of infested bulb, and a mite greatly enlarged.
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A Study of the Bulb Mite.

(Rhizoglyphus hyacinthi Banks.)
By PaiLir GarmaN, Pr.D.

Inspection of over a million bulbs in Connecticut during 1919
brought to light the significant fact that nearly all shipments con-
tained the bulb mite R. hyacinthi Banks. In many shipments
only a few infested bulbs were found, but in others as high as
fifteen to twenty per cent. were apparently destroyed. Ship-
ments were, however, frequently delayed in transit according to
reports, a state of affairs doubtless responsible for the poor condi-
tion of many bulbs when they arrived at their destination. Rotten
bulbs, too, are not always the result of mite infestation alone,
there being several other causes of rot and disease—but the almost
universal presence of the mites in decayed bulbs has led to. the
present study of the life history, habits and control of the pest.

‘Woods! claims that the Bermuda lily disease, caused in part by
miteinfestation, results in a yearly loss of 20 to 60 per cent. of
the entire crop where the plants are forced. Destruction of bulbs
has also been noted by many other American and European
workers.

The injurious effects of the species in Connecticut were first
described in the report of the State Entomologist for 19152, when
3000 Easter lilies were destroyed. Since then, no specific case
in which extensive damage was done, has been reported to this
office, but there is doubtless a small per cent. of loss each year
which should be prevented by proper inspection, care and treat-
ment of the mite-infested bulbs,

DISTRIBUTION OF THE SPECIES.

The bulb mite has been reported in foreign shipments to various
states and to Canada. Shipments of bulbs to Connecticut come
mostly from France, Belgium and Holland, but what is apparently
the same species was found in one shipment received from Japan.
It has also been reported in shipments of bulbs from the Bermuda
Islands and thus seems to have a fairly wide distribution.

Tae NAME oF THE BuLe MITE.

Banks? in 1906, listed under the name of Rhizoglyphus hyacinthi
Boisduval a species of mite which he found in bulbs. Since that

1U. 8. Dept. Agr. Div. Veg. Phy. & Path. Bul. 14: 1897,

t Conn. Agr. Exp. Sta. Rep. 190: 1915.

3 Banks, N., Revision of the Tyroglyphidae, U.S.D.,A. Bur.Ent.Tech.
Ser.13: 21: 1906.
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time Americans have religiously followed the name hAyacinthi in
preference to the name echinopus of European authors. Michael',
however, places hyacinthi as a synonym of echinopus, with the
remark that hyacinthi of Boisduval is a nomum nudum being
listed without description. Michael is correct in this statement,
since the original description given by Boisduval is very meager
and is not sufficient for purposes of identification. However, the
description of echinopus given by Fumouze and Robin? shows
that the latter may also have considered a different species; for
the species in hand differs from it (and also Michael’s description)
in important particulars.

The most striking of these characters are the chitinous thick-
enings on the fourth pair of legs, which occur both in normal and
heteromorphic males. Michael states that the only species bear-
ing this character is R. crassipes Haller, which was originally
described as an American species®, but crassipes differs (in other
particulars), from our species, and we are forced to conclude that
either the chitinous thickenings have been overlooked or the
species may be different from all described species. Inasmuch
as Michael (I. c., p. 83) says emphatically that “there are not any
suckers on the leg of the male of any species except R. crassipes
Haller” we are able to conclude that he must have examined the
species which he described, for this particular character. Exami-
nation of material from the U. S. National Museum shows chiti-
nous thickenings on the fourth pair of legs in R. hyacinths and R.
rhizophagus. The rather frequent presence of the dimorphic male
excludes the species in hand from rhizophagus and refers it to
hyacinthi. As already intimated, a search through Boisduval’s
works has revealed no adequate description of this species and
either his name hyacinthi must be disregarded or the authority
changed from Boisduval to Banks. The latter course is to be
preferred and the name Rhizoglyphus hyacinthi Banks instead of
Rhizoglyphus hyacinthi Boisduval should be used, since Boisduval’s
name cannot be connected with any known species.

For convenience the description given by Boisduval is quoted
herewith. Bank’s description of the species is found in Bur. Ent.
Tech. Ser. Bul. 13, p. 21, 1906 (pl. V fig. 49).

DESCRIPTION BY BOISDUVAL.
Entomologie Horticole p. 86: 1867.

“Nous ne trouvons mentionné nulle part 'acarus de la Jacinthe, nous
ne savons pa §'il n’a pas deja ete observé par quelque naturaliste. Nous
lui hdonnons le nom provisoire d’acarus des Jacinthes Acarus hya-
cinthi

1 Michael, A. D., British Tyroglyphlda.e II: p. 85: 1903.
1 Jour. Anat. P K_s V: 287:
3 Haller, Archiv aturgeschxchte, 50: 218: 1884.
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GENERAL DESCRIPTION.
Egg (Fig. 2, No. 6),—The egg is ellipsoidal, white and semitransparent;

.12 by .07 mm. in size.

Larva (Fig. 2, No. 2),—Small, white, somewhat ovoid in shape; genital
suckers absent. Cephalo-thorax with two long setae on the frontal margin
above, and two near the caudo-lateral angle; no minute bristles between the
latter as in the adult; venter of the thorax with a clavate sense organ
(Fig. 2, No. 3) between the bases of the first and second coxae on each side
and small setae mesad of these; front tarsi with strong spines as in the adult,
but the clavate hair much longer than the spine immediately beyond it;
tip of the tarsus with three slender setae; front tibiae with the usual
long setae on the dorsum, the patella (3rd segment from end beginning
with tarsus) each with two shorter setae on the dorsum as in the adult.
Abdomen with one pair of legs, the tarsi of each of which bears a long
heavy spine and longer seta on the dorsal surface and three spines on the
ventral; tarsal claw very stout; tibiae each bearing a single long seta
on the dorsal surface; lateral margins of the abdomen with four setae on
each side and a pair near the anal opening.

Size shortly after emergence from the egg, .15-.2 by .1 mm., full grown,
.25 by .15 mm.

Protonymph (Fig. 2, No.1),—Similar to the larva in size and shape but
larger and provided with four pairs of legs instead of three; rostrumas in
adult; cephalo-thorax as in adult; with twolong setae on the frontal mar%in
of the dorsum and two near the caudo-lateral angle; no minute setae be-
tween the latter; the front tarsi have, in common with the adult, a
minute clavate hair at the base and to one side of the large clavate hair;
and between the larger clavate hair and the spine (immediately beyond) is
a smaller spine about one-fifth the length of the latter; tip of front tarsi
with three slender setae each. The fouth pair of legs has only one seta
at the tip of the tarsus and there is no dorsal spine on that segment;
however, there is a strong lateral spine and a ventral spine. Judging
from the s;ilines and setae on the tarsi of leg three in the larva and the
Erotonymp , the fourth pair_of legs of the protonymph must grow in

ehind the third pair of the larva.

This stage is most easily distingufished from the tritonymph, which it
resembles more closely than other stages, by the appearance of the
genital suckers. In the protonymph only two make their appearance
while in the tritonymph there are three or four (see Fig. 2, No. 5). There
is also some difference in the tarsi of the fourth pair of legs, the latter pos-
sessing no dorsal spine in this stage.

Length full grown, about .4 mm., width about .2 mm.

Deutonymph or hypopus (Fig. 2, No. 11),—Oval in shape, dorsum convex;
venter flat; color brown, the body heavily reinforced throughout with
chitin. Rostrum apparently reduced to a small cylindrical projection
entirely covered by the cephalo-thorax; distal end of rostrum with two
long setae, and a smaller one at the base of each. Mouth parts wanting;
cephalo-thorax with two long setae on the front margin placed closely
together, and about the same length as the long setae of the rostrum;
legs for the most part without the heavy spines of the adult, the latter
replaced in most cases by setae; tarsal Xl{mws long, curved rather sharg(lly;
tarsi of first pair of legs with four slender setae at tip and two near middle
of ventral surface. There is also a heavy spine on the ventral surface;
a large clavate hair nearly half as long as the segment, and a smaller
clavate hair and small seta on caudal surface near the larger one. In
front of the larger clavate hair there is also a long seta; front tibia with
a long seta on dorsum and a single spine on each side; patella with a
single seta at tip instead of two, as in all other stages. Abdomen with
conspicuous ex;})lulsorﬁ vesicles on either side; margin composed of thick
heavy chitin, which shows prominent striations under magnification; ven-
ter with conspicuous suckers as in Fig. 2, No. 11, one on each side of the
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anal opening, two caudad of this, then a row of four, and finally two more
Surrounding the eight caudal suckers is a squarish ring which is thickened
at each of its four corners, making it appear as if four additional suckers
were present; conspicuous lines of chitin on the venter, extending cepha-
lo-mesad from the anal opening and each coxa of legs III and IV; third
and fourth pair of legs short and usually hidden by the overhanging body

 wall when viewed from above; tarsi with four setae and two heavy spines
at tip; tibiae with a long seta near tip, on dorsum; margin of abdomen
with four, minute marginal setae.

Length, .2-.3 mm. idth .13-.18 mm:

Tritonymph (Fig. 2, No.9),—Color white, translucent or semiopaque, legs
brown or tinged with Fink.

Rostrum and cephalo-thorax agreeing in nearly all particulars with the
adult female. Abdomen as in the adult as regards setae; but the geni-
talia_undeveloped; the genital suckers consist of four indistinct suckers
closely approximated (Fig: 2, No. 9). .

Lezgth .5-.6 mm, width .3-.3.5 mm. .

Adult (Fig. 3, Nos. 12-15; Fig. 2, Nos. 4, 5, 7 and 8),—Color white, bod
somewhat transparent; legs epimera and rostrum brown, sometimes wit
a pinkish hue. : .

ostrum with large mandibles, which are chelate, maxillary palpi with
two distinct segments closely joined to the rostrum and a very small
projection at the tip, which may represent a third segment. ach of
the longer segments with a minute seta, and a longer seta on each maxilla;
cephalo-thorax narrowed rapidly in front, the sides gently curved, the
front margin with two long setae exten&ing beyond the rostrum and
placed closely together; near the caudo-lateral angles of the dorsum are
also two long setae between which are two usually minute hairs; venter
of cephalo-thorax with conspicuous epimers, the front epimera being united
on the mesal line; between the first and second epimera on each side
there is usually a small seta; first two pairs of legs thicker than the last
two, 5-segmented, the tarsi of the first pair provided with spines and
setae as follows: a large clavate sense organ, near the proxima lmargin
on the dorsum, and a large heavy spine just distad of this; a much
smaller clavate hair at one side of the larger sense organ, about half its
length; between the larger clavate sense organ first mentioned and the
spine distad.of it is a smaller spine about one-third its length; at the tip
of the tarsus above there is also a large spine with three setae surrounding
it, one of which is much smaller than the rest; ventrad of the tarsal claw
there are usually three or four heavy spines, grouped together and another
proximad of these; there is a long seta near the proximal spine and a
very inconspicuous one on the opposite surface of the tarsus; tarsal claw
not sharply curved; tibia with a long seta on the dorsum near the distal
end which is often as long or longer than the tarsal segment; there is a
single stout spine on the caudal and ventral surface of this segment; the
patella has two closely placed setae near the distal margin of the dorsum
and the femur has a single long seta on the ventral surface; the second
tarsus is essentially the same as the first, except that the smaller
clavate hair or sense organ, and the small spine (between the larger hair
and the spine immediately distad) are wanting; one seta is also lacking
from the tip; the third and fourth pairs of legs lack the clavate sense
organs and are different in the two sexes. In the female and normal male
the.third pair of legs are similar; there is a long thick spine at the tip of
the tarsus, above and below which is a long slender seta; on the caudal
surface of this segment there is also one seta and there is a spine on the
opposite surface; the ventral surface has a spine shortly distad of the
middle and a group of about four ventrad of the tarsal claw; the latter is
sharply hooked. he third pair of legs of the dimorphic male are much
thicker than the third pair of the female or normal male. There are .
four long setae at the tip, and the tarsal claw seems to be fused with the
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tarsal segment (Fig. 2, No. 10); the fourth pair of legs differ in the two
sexes but are the same in dimorphic and normal males, In the female
there is a distal spine on the tarsal segment just above the claw and one
lateral (caudal surface) and one ventral spine in addition, besides a group of
three just beneath the claw. There are usually three setae, one above
and another below the distal spine and one lateral seta; in the male the
distal dorsal spine is wanting, being replaced by a chitinous thickening
sometimes called a sucker; proximad of this is still another thickening
and between the two a single seta; the segment possesses the usual number
of spines below the claw on lateral and ventral surfaces (Fig. 2, No. 7).

In the female: the lateral surfaces of the abdomen are provicied with
about five setae on each side; the ventral surface with three minute setae
on each side.of the genital opening and one between the third and fourth
coxae, a small one In front of and to one side of the third coxae and a
long one on each side of the anal opening; the genital opening forms an
inverted V-ghaped figure with two genital suckers on each side (Fig. 3,
No. 14); the dorsum has five setae on each side, of which the caudal pair
are the longest. . :

In the male there are the usual five setae on lateral and caudo-
lateral surfaces of the abdomen and one minute seta between the third
and fourth pairs of legs on ventral surface, and a smaller one in front of and
to one side of the third coxae; genital opening as in Fig. 3, No. 12 with two
genital suckers on each side. Caudad of the genital opening are found
two larger disc-like suckers, with a minute seta, caudad and cephalad,
and usually a row of four longer ones caudad of the suckers; setae of the
dorsum as in female.

Variations—There seems to be some variation both in the length of
the setae of the legs and body and also in the thickness of the tarsal
segments. Of seventeen individuals, however, measured with microm-
eter the ratio of width to length of tarsus IV ranged from 1-1.6 to 1-2.5,
both sexes being examined. here is also a great variation in the depth
of the depressions on the dorsum of the adult, they being almost obliter-
ated in some individuals.

Length, female .47-.95 mm; male .5-.6 mm. Width, female .3-4 mm;
male .25-.3 mm.

HosT PLANTS INFESTED AND THE INJURY RESULTING FROM
THE INFESTATION,

Narcissus (Plate I, b; II, a; III, b), hyacinth, tulip, crocus and
Easter lily bulbs, are infested by the bulb mite. In the laboratory
it has been reared on onions and potatoes, and is probably capable
of subsisting on almost any tuber or bulb. Its common occurrence
in nareissus and lily bulbs may be due to the fact that these bulbs
offer least resistance to attack since the scales are loose and the
mites find it easy to penetrate to the interior. Tulips are least
injured, owing to their outer skin and tight-fitting scales which
have no place for the mites to enter. Hyacinths seem to be less
easy to penetrate than narcissus, while onions, artificially infested
with mites, were not injured unless they were partly rotten or
bruised in the beginning.

That the mites are able to feed on healthy tissue seems evident
both from numerous references to this particular ability by vari-
ous writers and from the experience of those connected with this
office in the case of the Bermuda lilies already mentioned. A small
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Figure 2. The bulb mite ( Rhizoglyphus hyacinthi Banks). 1. Proto-
nymph, enlarged about 80 times. 2. Larva, enlarged about 80 times.
3. Larva, sense organ of the ventral surface of the cephalothorax. 4.
Front tibia and tarsus of the female. 5. Fourth tibia and tarsus of
male. 6. Egg, enlarged about 80 times. 7. Fourth tibia and tarsus of
the female. 8. Front tibia and tarsus of the female. 9. Tritonymph,
enlarged about 80 times. 10. Fourth tibia and tarsus of dimorphic male.
11. Deutonymph or hypopus, enlarged about 80 times.




A STUDY OF THE BULB MITE. 121

Figure 3. Adult bulb mite ( Rhizoglyphus hyacinthi Banks), enlarged
80 times. 12. Male, ventral view. 13. Female, dorsal view. 14. Fe-
male, ventral view., 15. Male, dorsal view.

number of tests have been conducted by the writer in which
mites entered and fed on growing narcissus bulbs. In these tests
rotten bulbs containing mites were placed in pots of soil just
below the healthy ones and the mites readily left the rotten and
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gﬁfg;ed the healthy bulbs. Plate I, b, shows one of the infested

Welsford! claims that the rot of narcissus bulbs is transmitted
by the minute worm or nematode, Tylenchus devastairiz*, and
not at all by the mite, Rhizoglyphus echinopus. This worm, how-
ever, has not been found in many of the rotten bulbs examined,
while in few cases have mites been absent from diseased examples.
Welsford himself admits that the bulb mite does a great deal of
damage, but he does not consider it equal in importance to the
nematode as a carrier of disease.

Lire HisToRy.

Few people in America seem to have studied the life history of
the bulb mite. The most recent work is that of Yagi?, a Japanese,
who published a preliminary note on the life cycle in 1919. In
this, he makes known the following facts: ‘“The mite moults twice
and the duration of one generation is about ten days in August,
and twenty in June. Temperature is the chief factor in this varia-
tion and has an important effect on the embryonic development—
the number of eggs laid by one female varied from 9-59, each
being dropped singly on the surface of the bulb. The larva is
sluggish and bores in the tissues of bulbs and grape vines. The
adults mate within 2-8 hours after reaching maturity and ovipo-
sition begins on the day of mating. The life of the female is
about two to four weeks in summer while that of the male is
shorter.”

Michael® reports one case in which he reared echinopus from egg
to adult in 33 days. He observes three moults instead of two as
noted by Yagi. Careful studies by the writer indicate that hya-
cintht moults three instead of two times, thus confirming Michael’s
- statement in this regard. When hypopi appear, however, four
moults accur instead of three. The life period obtained at room
temperature 60-75° F. (averaging about 68°) varied from 17 to
27 days; with temperature ranging from 70-80° F., 9-13 days. The
mite becomes torpid at 50-55° F. and at about 95°. The air in
which the mites lived during the time they were observed was
kept as near optimum humidity as possible, which condition was
judged largely by daily observance of the amount of moisture
contained in the lens paper with which each cell was provided.

The period of incubation lasts from 4-7 days. A six-legged
. larva emerges from the egg and the mite lives in this condition
3 to 8 days. The last day or so of this period, sometimes two

* Now T. dipsaci Kithn. )

! Welsford, E. J. Investigation of bulb rot of narcissus. Ann. Appl.
Biol. 82; 36-46: 1917.

* Yagi, N. Berichte Ohara Inst. Landwirtsch. Forschungen I: 349-360:
1918 Abstract in Rev. Appl. Ent., VII: 439-440: 1919.

3 Michael, A. D. British Tyroglyphidae. Vol. II: 92-93: 1903.




PLATE 1.

a. Flies, (Scatopse pulicaria Loew) with hypopi of the
bulb mite clinging to them, enlarged 7 times.

b. Mite infestation just beginning in a growing bulb. Its progress:is
indicated by the dark lines between the scales, natural size,



PLATE I1.

a&. Rotten bulb with base removed showing mites, twice
natural size.

b. Bulb completely destroyed and containing a great many
mites, natural size.




. PLATE IIL

a. Mites from a rotten bulb, enlarged 8 times.

b. Infestation just beginning in a healthy bulb, natural
size.
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days, is spent in a torpid or quiescent condition and at this time
the larva swells so that the separating line between the thorax
and abdomen is lost. On moulting the larva acquires two addi-
tional legs, making eight in all. The next period, which may be
known as the protonymph* lasts two to four days, after which
follows a second quiescent period of about two days and a second
moult takes place. This time there is no increase in the number
of legs or much change in form unless a hypopus or resting stage
is produced. If normal in form the mite, now known as the
tritonymph*, again goes into the quiescent state which lasts 1-2
days; and moults. The adult mite then emerges. -If, however,
the hypopial state appears after the second moult, the mite may
rest for one or two weeks or more, afterwards moulting and giving
rise to the tritonymph. The latter then moults and the adult
mite emerges as before.

Adults mate a day or so after becoming mature and the eggs are
soon laid, beginning with a few daily at first and later increasing
in number up to six or eight. Two females observed laid ten
eggs per day for four successive days, but this is rather unusual.
‘Thé number of eggs laid has been found to vary considerably,
some females laying more than one hundred, others laying only
a few. One individual laid 130 eggs in all, while one other laid
81, and still another 59. The males usually die shortly after
mating, but if kept separate have been observed at this laboratory
to live for more than two months. Females also live from one to
two months or more if properly fed and cared for.

The following shows the course of the life history:

Cycle in which hypopial stage i3 skipped.
Egg—Ilarva—first nymph—third nymph—adult female.
Egg—larva—first nymph—third nymph—dimorphic male adult,

normal male adult.

Cycle with hypopial stage.

Egg—larva—first nymph—hypopus—third nymph—adult female. .
Egg—larva—first nymph—hypopus—third nymph—dimorphic male adult,
normal male adult.

TeE DmorpHIC OR HETEROMORPHIC MALE.

The dimorphic male with enlarged third pair of legs (Fig.2,No.10)
has been thought by some to be a distinct species, but it has been
definitely proven by others to be merely a form of more or less
infrequent occurrence. In one lot of mites examined 36 males
were seen without encountering a single dimorphic form. In other
lots the males with and without enlarged legs appeared in about
equal numbers. The dimorphic males breed freely and the off-
spring consists of both females and normal and heteromorphic

* The hypopus is regarded as the deutonymph, and is frequently inter-
polated between protonymph and tritonymph.
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males. One specimen was seen with an enlarged third leg on
one side and a leg of normal size on the other. The exact function
of the dimorphic male is not clearly understood, nor do we under-
:stanltlil the causes which bring about such remarkable -differences
in this sex.

TaE Hyproprus.

Rather complete studies of the hypopus of echinopus have been
made by Michael and other European authorities, and it is now
regarded as a normal period in the life history of the mite. Briefly
explained, it is a form similar to some of its ancestors which is
produced from time to time from no apparent reason other than
a strong tendency to revert to type and “is a provision of nature
for the distribution of the species occurring irrespective of adverse
conditions'’. Notwithstanding, the fact remains that is often
impossible to distinguish between favorable and unfavorable con-
ditions and it seems certain that conditions promoting their develop-
ment are not always at ha,nd The following notes relate to the
development of the hypo

First of all it has a,ppeared that hypopi are much more numerous
in jars where the bulbs are rotted enough to leave them in a wet,
sticky condition. Hypopi are produced in dry as well as moist
cells, but more rapidly and frequently more abundantly in the
moist cells. This was demonstrated by use of a moisture gradient
consisting of four hanging drop slides with small cells, clamped to
a larger piece of glass and with a sheet of lens paper between;
one end of the gradient being placed in moist sand, and each cell
provided with a single pair of mites and the necessary food. The
following shows the results of three tests with the gradient
described. Gell No. 1 in each case was in contact with moist
sand, 2, 3 and 4 further away in the order mentioned. These
tests were then repeated with similar results.

No. of No. of Per cent. Date

cell. mites. of hypopi. Food used. Begun. Examined.

1 111 27 Unfermented May 14 July 7
dry narclssus

3 83 '7 “« “« “« “«

4 90 0 “« “ « “« “
Fermented

2 39 82 hyacinth. “ « “« «

3 14 50 “ “« “ “« [

4 105 0 “« “« “« “ «

Fresh

1 213 25 narcissus. July 24 Sept. 9

2 60 10 “« “ « “ “

3 21 0 “ « “ [ “«

4 60 0 “« “ “ “ «

1 Michael, A. The hypopus question, or the life-history of certain
Acarina. Jour. Lmn Soc., Zool., XVII; 389; 1884.




A STUDY OF THE BULB MITE. 125

On April first a small tightly corked bottle was provided with
about an inch of moist sand and a number of slices of potato
previously infested with the bulb mite. These mites did not mul-
tiply rapidly but reproduced fairly well and on June 8, 100 indi-
viduals were counted without encountering a single hypopus.
Little or no fermentation took place in the bottle until after this
date and most of the eggs were laid on the outside of the potato and
were fairly dry. However, where the potatoes were in contact with
the sand there was considerable moisture surrounding the develop-
ing mites. Only one hypopus was seen in the bottle until July 1.
During the latter part of July mold obtained a foothold on the po-
tato but the mites continued to breed, many of them being covered
with a wet sticky film. However, even under such conditions less
than one per cent. of hypopi developed—as was seen by examination
- on September 9. In order to test the natural ability of the strain
on potato to produce hypopi, mites were transferred to glass cells
with narcissus or hyacinth at several different periods during
the course of the experiment. Hypopi were produced abundantly
in practically every case the percentage varying from 10 to 807.
In this bottle and five other similar ones made from it hypopi
did not begin to appear in numbers until about October 25, making
a period of some six months when they did not develop It is
difficult to explain the appearance of the hypopus in small cell
transfers, but it seems as if some necessary change in conditions
must have taken place.

Hypopi developed in light and dark, when fed on decayed and
sound food, in moist and dry cells and apparently when warm
and cold. They also developed about equally well when the food
was covered with small amounts of sugar, aleohol (29,) and acetic
acid (1%).

Michael used many experiments to try to induce certain species
of Tyroglyphids to develop without producing hypopi, but failed;
and bhe concluded that hypopus is a normal stage in their develop-
ment. Notwithstanding, in the case of mites like the bulb mite
in which all individuals do not pass through the hypopus stage,
it seems hazardous to ascribe such a phenomenon entirely to the
inherent atavistic tendency or natural habit of the individuals.
It is well known that in a somewhat similar life cycle found in
aphids, reversion to the sexual forms which are more commonly
skipped are induced largely by changes of weather and food.
Some species of aphids, moreover, may be reared continuously
without reversion, when proper conditions of moisture, temper-
ture, etc., are maintained, and it seems as if something similar
must be true of the mites under investigation, caused by factors
which we have not yet learned to recognize.

The length of the hypopus stage under favorable conditions
is usually about one to two weeks.
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MIGRATION OF THE SPECIES.

The hypopus is much more active than the remaining stages
in the life cycle of the mite, and has a tendency to wander from
place to place. It will also attach itself to any moving object. At
the time when hypopi become numerous, the bulbs are commonly
well rotted and infested by numerous small fly larvae, one of
which (Scafopse pulicaria Loew) (Plate I, a) was found in large
numbers. The flies of this species were frequently found to be
literally covered with hypopi attached by means of their ventral
suckers. Other hypopi were seen riding peacefully on the backs
of predaceous mites, and still others have been found attached
to lepidopterous larvae. The mite is thus afforded an admirable
means of transportation, of which it is capable of taking full
advantage because of its structure and habits.

The tables below show the length of the various stages as deter- °

_mined at this laboratory.

TaBuLAR Lire HisTorY oF THE BurB MITE
LENGTH OF EGG STAGE.

Length of Number - " Dates.
stage days. observed. .
1919.
Temperature 60°-75° F
7 8 Sept 29-Oct. 6.
615 3 Oct. 10-Oct. 17.
7 4 Oct. 10-Oct. 17.
614 4 Oct. 10-Oct. 17.
1920.
Tempera.ture 70°-80° F.
4 July 15-July 19.
3 2 July 16-July 19.
4 3 July 16-July 20.
4 8 July 16-July 20.
LENGTH OF LARVAL STAGE.
Length of Number Dates.
stage days. observed.
1919.
Temperature 60°-75° F.
8 1 Oct. 3-Oct. 10.
6 1 Oct. 6-Oct. 11.
7 2 Oct. 6-Oct. 12.
6 2 Oct. 17-Oct. 21.
6 1 Oct. 17-Oct. 22.
6 2 Oct. 17-Oct. 22.
615 2 Oct. 16-Oct. 21.
1920.
Temperature 70°-80° F.
2 2 July 19-July 21.
3 8 July 20-July 23.
3 2 July 18-July 21.
4 1 July 19-July 23.
5 3 July 19-July 24.
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LENGTH OF FIRST NYMPHAL STAGE (PROTONYMPH).

Length of Number Dates.
stage days. observed.
1919.

Temperature 60°-75° F.

3 1 Nov. 10-Nov. 13.
3 1 Nov. 12-Nov. 15.
4 1 Nov. 11-Nov. 15.
3 1 Nov. 8-Nov. 11.
4 1 Nov. 8-Nov. 12,
8 1 Nov. 16-Nov. 24.
5 1 Nov. 19-Nov. 24.
3 1 Nov. 20-Nov. 23.
2 1 Nov. 20-Nov. 22.
1920.
Temperature 70°-80° F.
2 1 July 21-July 23.
2 1 July 21-July 23.
2 1 July 21-July 23.
1 2 July 21-July 22.
2 2 July 21-July 23.
LENGTH OF HYPOPUS STAGE (DEUTONYMPH).
Length of Number Dates.
stage days. observed.
1920.
Temperature 65°-75° F.
12 1 March 15-March 27.
7 1 March 29-April 5.
5 1 April 17-April 22.
7 1 April 10-April 17.
13 1 April 10-April 23.
LENGTH 