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LETTER OF TRANSMITTAL
AND

REPORT OF THE BOARD OF CONTROL

) His Excellency, Johm H. Trumbull, Governor of Connecticut:

~ The Board of Control of the Connecticut Agricultural Experi-
nt Station herewith submits its Fifty-Third Annual Report, for
. year ending October 31, 1929. The financial reports covering
veral appropriations appear on pages vii-xiii.
general statement on the work of the year will be found in
eport of the Director (pages 749 to 771), which was issued
letin 318.
he Report for this year consists of 17 bulletins, each dealinr
| a particular phase of the Station’s activities. Of unusual
are the “Fifty Years’ Index” (Bulletin 309) prepared by
enkins, and the Memorial to Dr. Thomas B. Osborne (Bulle-
2), in whose death on January 29, 1929, the Station suffered
t loss.
e General Assembly of 1929 made some small increases in the
| Station appropriations. In the case of the Insect Pest
opriation no increase was made, with the result that the
mologist has been obliged to ask for certain special allotments
take care of the outbreaks of the Oriental peach moth, the
nese beetle, and the European corn borer.
February 13, 1929, occurred the death of Mr. Charles R.
t, a member of this Board since 1919 and for- several years
ce-President. At its meeting on April 10, 1929, the Board
ted the following minute: :

Charles R. Treat, a member of this Board, died at his home at
ge, Conn., on February 13, 1929, aged 57 years.
rn in Orange, he attended the public school there and later the New
n High School, entered the Sheffield Scientific School of Yale Univer-
and graduated among the leaders of his class in 1894. He then took
e study in civil and mining engineering at the same institution. The
two years were spent in Nevada in the mining industry. Then the
of the land brought him back to his home and to the development of the
s resources; a business which he followed till his death. He was a
r in the production of seed sweet corn, successfully applying to it
fic method and experiment, in which he cooperated with this Station.
ability and power of leadership in agricultural affairs were quickly
zed. He was one of the organizers of the New Haven County Farm
and continuously a director of it from 1915 till his death. He was a
mber of the State Board of Agriculture from 1917 till it was succeeded
ommissioner. In 1917 and again in 1919 he was a member of the lower
e 0f the General Assembly, in both terms a member of the committee
agriculture and in the second term its chairman. In 1921 he was elected
he Senate and was the chairman of its committee on agriculture. For
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15 years he served on the school board of his native town. He also served
as town treasurer, vice-president of the Home Bank and Trust Co. of
Orange, and as a director of the Federal Land Bank of Springfield, Mass.

In 1919 Mr. Treat was appointed a member of the Board of Control of
this Station and served as a member and as one of its executive commzttee
until his death. To these duties he brought a wide acquaintance with agri-
cultural problems and with the farmers of the”state, experience in financial
and legislative matters, and a clear common sense. He was interested and
appreciative both of the research work of:the Station and of its practical
application to the work of the farm. His opinion and experience were
invaluable to his associates, while his frankness, reasonableness and genial
comradeship made him a most agreeable companion.

This Board here records their great appreciation of his public services,
especially of his. wise, helpful and unselfish services to this Station, and their
deep sense of personal sorrow and of loss in his departure.

All of which is respectfully submitted,

GreorGeE A. Hoprson,

Secretary.

REPORT OF THE TREASURER
July 1, 1928—June 30, 1929

RECEIPTS
ce on hand, July 1, 1928:

State Approprlatl(on ............ ) ............. $5300000 $72.82
riation (current expense) ............ ,000.
Approp (m1sce11aneous additions) ..... - 2(7)(9)(1)8
ropriation (Hateh) : fiov. v 05 ,500.
States peren (A ams)) ............. 7,500.00
& (Rarnell ol s 25,000.00
& (Clarke-McNary) .... 1,504.21
.................................. 850.00
............................ 13,500.00
................................ 6,800.00
............................ 6,000.00 122,233.36
$122,306.18
ANEOUS RECEIPTS :
Sihand July 1, 192800, o coioics $119.23
ool ol e B RS $364.27
V0l dutomobile ofl ..o Ll 31.22
cage for use of automobiles ....... 268.60
of waste and old paper ........ o 7.07
e of photographic enlargement ..... 5.00
Interest on bank deposits ............ 112.98 789.14
o $908.37
s MISCELLANEOUS RECEIPTS DEPOSITED WITH 3
BEFRIRE A URER |, . . oiiviors o ss o2 sl s ok 5 Db 686.61 221.76
$122,527.94
DISBURSEMENTS
o AT e i D SR $75,237.49
.............................................. 20,024.91
ery and office supplies .. ...cooiveviiiiiin..s 1,070.91
éntlﬁc supplies (chemicals) ineoomenzh  nsassoae 1,395.51
5 (other laboratory supplies) ...... 1,531.44
(photographic supplies) ......... 222.06
.................................... 310:55
e N e E R T 93.46
B and imall hardware oo oo aii s e 1712
E lloieotis supplies: . o viias i 928.43
S iR e R G R e 248.74
B ¥ ndlidens samples il e e e 7.21
s, R e e S R e e A S 906 71
€0 ph and telephone . ccv.ooieenmviiinasinrvin. 401.25
......................................... 435.96
avel expense (outlying investigations) ........... 1.253.68
(meetings, conferences, etc.) ....... 1,527.94
4 “  (gasoline for automobiles) ......... 977.55
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Freight, express and parcel post .......coevvennn... $ 230.99
Miscellaneous transportation charges .............. 59.80
Publications (reprints] €16.) s s s i simimenioins o nile 279.42
Coallialss b Ve MR IRETIT Ol SOl e JoNTE] B 1,778.59
A afd - ClECTRIBIEY: ~ v st brmmit s s Sinsrnin &l v s s 2,173.19
Water anul o1 s rarad e oV St de ST telt® (e U L 242.65
Furniture and fixtures (new) ......ocovvvvennennn.. 970.25
& % & (repairs) 84.97
Library (books and periodicals) 1,046.19
& (Eorharit: e PRET S N e S WS ol b e 163.20
Scientific equipment (NEW). s vnmin s s ot 997.37
o % (RERAITE) i mud Ll e s 103.92
ANEOMObiles: INEW )i mnts o savmes o foors o ib e s 490.00
= (PR s Bl e L e 385.76
Tools, machinery and appliances (new) ............. 590.47 REPORT OF
$¢ i # & CEEDALE it o5 o b 146.05
New buildings and structures ..................... 3,083.50 WILLIAM L. SLATE, TREASURER
Buildings (repairs and alterations) ................ 1,106.11
Grounds: oo sl s bl iea S Ly e 1.80 IN ACCOUNT WITH
Insurance (fire, burglary and automobile) ......... 1,198.56
Miscellaneous contingent eXpenses ................. 214.00 FOOD AND DRUG APPROPRIATION
Total ‘dishirsements. . L Guiisiie s o 5vinonn o 8 $121,937.71 July 1, 1928—June 30, 1929
Balance on hand June 30, 1929: 2t S
State General Appropriation (in hands of State
COMPEOHRTY): o s i e et $368.47
Miscellaneous receipts (in hands of Station RECEIPTS
o bl e S b e e S T 221.76 90.2. :
: g e State Comptroller (Food and Drug Appropriation) ............ $7,500.00
$122,527.94
Wiiriam L. SrATE, EXPENDITURES

Treasurer. Salaries . .. .................................................. $7,500.00




REPORT OF

WILLIAM L. SLATE, TREASURER
IN ACCOUNT WITH
INSECT PEST APPROPRIATION
(Section 2109 of General Statutes, Revision of 1918)
July 1, 1928—June 30, 1929

REPORT OF

WILLIAM L. SLATE, DIRECTOR

IN ACCOUNT WITH

] RECEIPTS MOSQUITO ELIMINATION APPROPRIATION
A e Tilo s e B 30,000.00 ,
e e H5000.00 (Scotions 2409 and 2410 of General Statutes, Revision of 1918; Amended by Chapter
Retunds, fetes siali srvitos oo vnivn vty 543.32 i X %
_ ,543. * July 1, 1928—June 30, 1929
Charged to allotment for second year of fiscal period, i e J
i e e e 8,888.05 :
————— $36,655.27
e RECEIPTS
DISBURSEMENTS State AnpropHatignt L RS $7,500.00
e S R 0L $18,710.00 Deiciiimmao L (it
L e 7,936.43 et L s
Stationery and office supplies .......... 175.64 Charged to allotment for second year of fiscal period e
Scientific supplies (chemicals) ......... 22.94 Tuly 1 o ) it 41
n 1 i e i i e S S e e R S e g s i ‘ Ve
Dlies o SR O 22.58 e m
« ° «  (photographic supplies) 95.11 Sl &
THSEEtiCIAEs) CEE, fioe «ie s st s mss ottt 804.11 DISBURSEMENTS
Lumber and small hardware ........... 3.40 ] =
3 T MR S T 110.46 SalaryEaEateat i nn S Sl A e s $2,500.00
B o) U re e A I S Aol 144.53 Labqr .................. R e e e S 9,734.78
i T T 10.00 Stationery and office supplies ...................... : 52.85
Telegraph and telephone ............... 188.02 Photogesphig aaplles. oo v e 00 o] 4.40
Postage ....... Cas e 0 P e R ¢ 71.50 stc'ellan'eous. SEPRIes, el e S L Ly e 57.90
Travel expense (outlying investigations) 2,759.29 Automobile oil ............ 7.50
.. “ (meetings, etC.) ....... 364.14 Telephone and telegraph ............ccooiquenn.... 8.55
i “« (gasoline for automobiles )’ 731.44 Trﬁvel (outlying investigations) .................. 435.04
Freight, express and parcel post ........ 38.98 3 (meetx‘ngs and conterences) i one. 41.28
Bfeciriony il m - a et e 39.24 e masalmeI R S e e - 197.28
Furniture and fixtures (new) .......... 491.19 Frelg_ht, expressiand Parcel Post . v cin s v 7.87
i “ (repairs) ....... 2345 Furnitnte sl fixtires (HEw) ovsr osomn s in s os 4.95
Library (books and periodicals) ........ 89.44 Scientific equipment Gileg) Ene s I 19.48
Scientific equipment (NeW) ............ 570.39 Tools, machinery and appliances (new) ............ 210.54
i e (repairs) ©.oin.. 1.35 o i e mepalEs Y Sl 17.92
Automobiles (NEW) +..oeverriesrinness 581.00 Aptomobxle repairs and accessories ................ © 297.06
it AR e 339.09 Tidegates Mo L 69.60
Tools, machinery and appliances (new) .. 145.49 I i R it INER e 103.47
c 0 % Ge s 208 nsuranee aatomobile) 00 w8 o0 49.49
New buildings and structures ) ...... 7????
Buildings (repairs and alterations) ..... ; 7 13,819.96
Rent of land and buildings ............. 58 95 Balance on hand, June 30, 1929 Y el e S R : 408.69
InSurance; attomobiler . Sie. ia. s e 54.92 s
Miscellaneous contingent expenses ...... 131.84 ) $14,228.65
Totalrdishursementst .l v th fae dcaems i s aige $35,442.71

Balance.on hand, Jine 300 1929 ... e viisnl 1,212.56
i $36,655.27




REPORT OF

WILLIAM L. SLATE, DIRECTOR
IN ACCOUNT WITH

TOBACCO RESEARCH APPROPRIATION

(Public Acts, 1921, Chapter 184)
July 1, 1928—June 30, 1929

RECEIPTS
State Appropriation. .. v viesih <ot idvves $15,000.00
Sales OFHOBACED: L i <ite s tereistas s bk 1,881.24
Insurance rebate. s . s sl o i3 sy 12.50
$16,893.74
Charged to allotment for second year of fiscal period,
Faly 088 e e e e 663.11

$16,230.63

DISBURSEMENTS

Solarieste it onliey boa i oo ml o r s s B e $9,860.00
LABOE o b o Tie B s LA s Sr s & & b e § S 2,054.18
Stationery and office supplies ......cooeniiiiiiii... 68.81
s e o e S R S e e 18.98
1aboratory SUPDHES L3 . 11« iEn 350 se o vl feie as 33.35
Photographicasupplies i S iog s stihoe, 37.18
Beedint, SIS, 2 v 90 s ramnns s s ves Suromain vai i 19.50
Insecticides and FUNGICIAES . . . vvwvns o vedeconnitie, 12.20
Tumberand Small hardware oo ) 2ol omiasin anhe 67.33
Miscellaneons supplies’ 177l d fiaiein: vrinaatnanis s 580.27
Asatomebilez ol risaie 1 VMG i S I T e 17.00
Bartilizer o ohsis mnimbns a0 siebnisb sk S 4 3 ammeaiayi 682.19
Telephone, telegraph and telegram ................ 59.49
Travel (outlying investigations) ........i......... 378.74

“  (meetings, conferences, etc.) ... ..cioiisl 102.71

o ARG e e ol i v s T e e 82.40
Ereight; cartage and express i hi inmumvi s b0 dabiisss 12508
Codlinrp el ot e e d B i e U N S e 673.65
BPriftine o nos r st b asenad D s Lo e o n D 2.5
Blectricifie ue - on LamBansing il bh o S sk e S 85.44
T O Bl N B S AN AN B R A e 32.57
Furniture and fixtures Crepairs) sy s & sutes 13:35
Books, periodicals and subscriptions ............... 26.50
Eabrary ((hintilons 2o e Uapfe e o o 1 6.75
Secientific abpatatus (MeW ) o ihte . s iiiirantaisis, 229.93
Automobiles (new) ...... ) e B LS S 548.00
AMOMODITes (FEPAIES) Wi uh wutiainie v o 5w st s wa o 12.30
Tools, machinery and appliances (new) ........... 13391

% (e & 5 (repairs) . oo 13.06
Buildings (repairs and alterations) ................ 76.56
Rehprotiland i s ae s i e T h T 75.00
Buildings and land (grounds) .......oe.eenvrmonens 35.68
Insurance (automohile and tobacco) ............... 57.28
Contingente Shac e arbase atdn Lok v B ik g s ey B 2.60

$16,224.14

Balance=on handy Teme 300200 v m i v Gl A e ol e 6.49

$16,230.63

REPORT OF

WILLIAM L. SLATE, DIRECTOR

IN ACCOUNT WITH

WHITE PINE BLISTER RUST APPROPRIATION

(Section 2117 of General Statutes, Revision of 1918)

July 1, 1928—June 30, 1929

RECEIPTS
State ApPropriation w.e:c.csssesinsssss $7,500.00
Refund for 1aDOT 5. i doaiini i 2,863.08
Charged to allotment for second year of fiscal period,
il 1008 .1 oo oo 08 ol St e e e
EXPENDITURES

By the State Comptroller on vouchers sub-
mitted by William L. Slate, Director

e e R NN NG ) S $600.00
Ll s e NSy e T 6,383.03
Lumber and small hardware ........... - 3118
Miscellaneous supplies ................. 4.85
Telegraph and telephone ............... 25.36
Travel (outlying investigations) ....... 366.54

(meetings, conferences, etc.) .... 27.30
Automobiles CEEhains) Lot et 65.65
Insurance ( sutemohile). < ¢ oo o o 153.46
Miscellaneous contingent expenses ..... 155.79

4 Total disbursements ............ .............
alance on hand, June 30, 1929

2,548.92

$10,363.08

$7,814.16

$7,813.16
1.00

$7,814.16
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INSPECTION OF COMMERCIAL FERTILIZERS
1929 ' :

E. M. BarLgy,*
Chemist in Charge, Analytical Laboratory.

-THE FERTILIZER LAW.

The provisions of the Connecticut fertilizer law have been dis-
cussed in previous reports but for more ready reference its essential
features may be mentioned here.

SIGNIFICANCE OF THE TERM “CoOMMERCIAL FERTILIZERS.”

Explaining what is meant by the term “commercial fertilizers”
the law says:

“The term ‘commercial fertilizers’ shall be construed to mean any and
every substance imported, manufactured, prepared or sold for fertilizing or
manuring or soil amendment purposes, except barnyard manure and stable
manure which have not been artificially treated or manipulated, marl and
lime. Cottonseed meal, rapeseed meal, castor pomace and all other vege-
table products used as fertilizers, including the ashes of cotton hulls and
wood ashes, shall be included as fertilizers within the meaning of this act
and separate analysis fees shall be paid on each different grade which is
sold or offered for sale in the state. The person responsible for paying the
fees above prescribed may deduct from the total tonnage sold such sales of
cottonseed meal or other vegetable products as are made to anyone who
tg&\rzels E written certificate on a form supplied by the Connecticut Agricul-
A al Experiment Station stating that the material bought by him was to
e used exclusively for feed and not for fertilizer.”

'
;

CoNceErRNING COTTONSEED MEAL.

bugpttpnseed meal is a fertilizer within the meaning of the Statute
T 1t 1s provided that when this product is sold for feeding pur-
es only, it shall be exempt from the tonnage tax. Wh 1d
as a feed 3 i i ¢ e 1
e ilco‘ctonseed meal is subject to registration under the
L of the fee;@ law. By regulatwn, however, if it is sold exclu-
L Oy as a fertilizer, or exclusively as a feed, it may be registered
née, and under that law which applies.
1 earlfr ?ti?eli of col’)ct(ilnsgeii ;neal under the fertilizer law has been
: in a bulletin® from this Station, from whi -
Bvinic oy be el ; which the fol
e @
* Analyses .
SCopic _were made by Messrs. Nolan, Mathis and Walden ; icro-
Samp]inLgerxamma’mons by Mr. Shepard and Miss Yale; inspectior?lm;r(l)d

by Mr. Ch i i
1 Bull, of Inform:;ltli-cc)gllll\fo.ag,d i el b M Voshinen,
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Registration and analysis fees.  “Each brand of cottonseed meal must be
registered on forms provided by this Station and an analysis fee of ten
dollars paid on it before it is sold, offered or exposed for sale, and on the
first day of January annually thereafter.”

““A distinctive name constitutes a distinct brand. If shipments have
different guaranties of composition they are held to be different brands.”

Branding or tagging. “Since nitrogen is the only fertilizer ingredient
considered in the trade in cottonseed meal, no guaranty of phosphoric acid
or potash is required. If either is guaranteed by the manufacturer, how-
ever, an additional fee of ten dollars must be paid on each element. The
statement of composition now legal for feeds may be used hereafter if the
percentage of nitrogen is stated.”

“Note that the law regarding feeding stuffs forbids the use of metal in
attaching tags and requires that each package shall be branded or tagged
with the statement required by law.”

Duties of shippers. “It is assumed from correspondence with shippers
outside the state that they will register the brands which they sell in
Connecticut, will pay analysis fees as has been done in the past by manu-
facturers of commercial fertilizers, and will semi-annually thereafter pay
the tonnage fees. : :

“They will report to this Station their total sales and if they wish, may
report what part has been sold for feed exclusively. From the reports of
dealers within the state it will be possible to determine quite closely the
amounts of each brand actually used as feed.

“In the case the jobber outside the state neglects or refuses to register a
brand, the dealer who sells it within the state is responsible under the law.”

Duties of dealers. “Dealers are required to file with the director of the
Station on July first of each year and semi-annually thereafter a sworn
statement of their total sales of each brand of cottonseed meal ard the
amount of each sold exclusively for feed, during the preceding six months.”

REQUIREMENTS TO BE COMPLIED WITH BY SELLERS OF COMMER-
CIAL FERTILIZERS.

The seller is responsible for the proper labeling of each package,

for the registration at the Station of every brand sold by him and
for the payment of the analysis fee, before offering for sale, and
annually thereafter on January lst. :

The law specifies the information which shall be given on the
label as follows: ; !

1. Weight of each package in pounds.
2. Brand naie or trade mark.
it Analysis:

(a) Available phosphoric acid, per cent.
(b) Total phosphoric acid, per cent.
(¢) Nitrogen, per cent.

(d) Equivalent ammonia, per cent.

(e) Potash soluble in water, per cent.

4. Name and address of the manufacturer or of the person who
is vesponsible for the statement of the guaranty.

FERTILIZER LAW 5

the case of bone meal, tankage or other organic products, and
sic slag and mineral phosphates in which a large percentage
phosphoric acid is not available by laboratory methods, the
oric acid shall be claimed as total phosphoric acid unless
esired to claim available phosphoric acid instead, in which
the guaranty shall take the form set forth above.
e label may be a tag attached to the package or a statement
thereon. Percentages shall be minimum percentages only.
presence of leather in its various forms, wool waste, hair,
ny inert nitrogenous material shall be declared on the label
s, by processing, the activity of these materials has been
ered satisfactory as determined by official methods.
en potash is derived from sulphate or carbonate of potash
be so claimed. }
) claim or guaranty for less than 0.82 per cent of nitrogen or
than 1 per cent of phosphoric acid, or for less than 1 per
 potash shall be regarded in the registration or analysis of
commercial fertilizer.
seller must also, on the Ist of January and July, report
onnage of fertilizer sold within the preceding six months and
the director of the Station a tonnage fee of 6 cents per ton.
equest, copies of the law and blanks for registration and
nnage reports will be supplied by the Station.

hozqever, proper labeling, registration and payments have
1 provided for by the manufacturer of the brands or by another
wle person all sellers of such brands are released from the
mentioned requirements. The retailer, therefore, should
tre himself that the requirements of the law have been met by
manufacturers of the brands which he handles, or himself be
epared to meet all these requirements.

PrECAUTIONS TO BE OBSERVED 1N DRAWING SAMPLES FOR
ANALYSTS,

he analysis of a fertilizer is of no value unless the sample
alyzed represents as nearly as possible the stock from which the
mple was drawn. The law prescribes the procedure to be fol-
ved by authorized agents of this Station when taking official
ples for analysis as follows:

“When samples are taken from fertilizers in bags, a tube shall be used,
d it shall be inserted at one end of the bag.and shall pass substantially
entire length of the bag, so as to take a core of the material being
npled from substantially the entire length of the bag. Samples thus
n from individual bags shall be thoroughly mixed, and the official
m‘ples shall be taken from the mixture so drawn by the method known
quartering.” Samples of fertilizers taken as herein provided shall be
en from at least five per centum of the separate original unopened
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packages in the lot, for the mixture from which the official samples shall
be taken. If less than one hundred bags are in the lot, at least five bags
shall be sampled; if less than five bags, all shall be sampled. Broken
packages shall not be sampled.” : :

GRATUITOUS ANALYSES.

Under the fertilizer law the Station is charged only with the
analysis of samples drawn by its own agents. It does, however,
each year analyze a considerable .number of samples drawn by
individuals, representing stock purchased by them for their own
use. The object of the purchaser is to satisfy himself as to
whether he has obtained goods of the grade represented and, per-
haps, to obtain- evidence upon which to base a claim for shortage
should the materials not meet their guaranties. The Station
assumes no responsibility for the sampling in case of such unofficial
samples and can only vouch for the accuracy of the results obtained
on the materials as submitted. Since a representative sample is as
essential as an accurate analysis in judging the quality of a ship-
ment of fertilizer, it is evident that a satisfactory adjustment will
seldom be effected on the hasis of an unofficial sample. Notwith-
standing certain objections which may be raised to the practice of
analyzing samples submitted by individuals, the Station is dis-
posed to continue such work so long as there is evidence that it
constitutes a useful service.

DEFINITIONS AND STANDARDS 7

: DEFINITIONS AND STANDARDS FOR SOME
1 FERTILIZER MATERIALS.

. The Association of Official Agricultural Chemists upon the
ommendation of its Committee on Definition of Terms and
terpretation of Results on Fertilizers has approved for final
option as official, definitions and standards for the following
aterials:

Limit of chlovine in mixed fertilizers in which potash is
gimed as sulphate. 'The chlorine in mixed fertilizers in which the

is claimed as sulphate shall not exceed five-tenths of one
cent (0.5%) more than what is called for in the minimum
h content based on the definition for sulphate of potash as
qulated by the committee. Calculate as follows: 0.05 times
e percentage of potash found plus 0.5.

Products obtained by heating calcium phosphate with alkali
containing potash. These products are not potassium phos-
e. They may be called non-acid phosphates with potash.
Muriate of potash. For further consideration.

Sulphate of potash. Definition was proposed but not
ved. For further consideration.

Unleached wood ashes. Unleached wood ashes are ashes
result from burning unleached wood, that have had no part
heir plant food removed, and that contain four per cent (4% )
ore of water-soluble potash (K,O).

Nitrate of Soda. Nitrate of soda is commercial sodium
containing not less than fifteen per cent (15%) of nitro-
chiefly as sodium nitrate. : :

Kainit. Kainit is a potash salt containing potassium and
um chlorides and sometimes sulphate of magnesia with not less
twelve per cent (12%) of potash (K,O).

Dried Blood. Dried blood is the collected blood of
ightered animals, dried and ground and containing not less
an twelve per cent (12%) of nitrogen in organic forms. ‘

9. Fertilizer grade. The grade of fertilizer shall represent the
mum guarantee of its plant food expressed in terms of nitro-
available phosphoric acid, and water-soluble potash.

he following definitions have also been approved as tentative.
Ground steamed bone. Ground steamed bone is a product
lting from grinding animal bones that have been previously
Steamed under pressure.
2. Ground raw bone. Ground raw bone is a product resulting
om drying and grinding animal bones that have not been pre-
Jusly steamed under pressure.
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3. Tankage. This term (without qualification) shall be
restricted to meat and bone tankage derived from the rendered,
dried, and ground by-products from the slaughter of animals, or
from carcasses of animals that have died otherwise than by
slaughter. i

4. Fish tankage, fish scrap, dry gro'u’nd fish. Fish tankage,
fish scrap, dry ground fish is the dried ground product derived
from rendered or unrendered fish.

5. Garbage tankage. Garbage tankage is the rendered, dried,
and ground product derived from waste household food materials.

6. Crude, inert, or slow-acting witrogenous materials. Crude,
inert, or slow-acting nitrogenous materials are unprocessed organic
substances relatively high in nitrogen but having a very low value
as plant food and showing a low activity by both the alkaline and
neutral permanganate methods (below fifty per cent (50%) and
eighty per cent (80%), respectively). ;

7. Process tankage. Process tankages are the products made
from crude inert nitrogenous materials by processing under steam
pressure, with or without the use of acids, for the purpose of
increasing the activity of the nitrogen.

These products shall not be called “tankages” without proper
qualification.

8. Hoof and Horn Meal. Hoof and horn meal is a product
resulting from the processing, drying and grinding of hoofs and
horns. :

9. Superphosphate. Superphosphate is the ground product
resulting from mixing finely ground rock phosphate and sulfuric
acid or phosphoric acid. - The grade should always be used as a
prefix to the name. Example: 16% Superphosphate. -

It is recommended that the use of the term “Acid Phosphate” be
discontinued.

10.  Order of terms. The order of terms in mixed fertilizers
shall be nitrogen first, phosphoric acid second, and potash third.

11. Statement of guaramties. It is recommended and urged
that the statement of guaranties of mixed fertilizers be given in
whole numbers and without fractions.

12.  Acidulated fish tankage, fish scrap, dry ground fish.
Acidulated fish tankage, fish scrap, dry ground fish is the rendered,
dried, and ground product derived from fish and with or without
treatment with sulfuric acid.

13.  Significance of the name of a fertilizer material used as a
brand name of a mixed fertilizer. When the name of a material
is used as a part of the brand name of a mixed fertilizer, as for
example blood, or fish, the nitrogen or phosphoric acid shall be
derived from or supplied entirely by the material named. When

DEFINITIONS AND STANDARDS 9

name of a material is used as a brand or as part of a brand
rord “brand” shall follow the name of the material. Example:
h Brand Fertilizer.”
Ammoniated  superphosphate. Ammoniated superphos-
is that class of product containing both dissolved phosphate
erphosphate or dissolved bone) and nitrogenous compounds,
rithout the addition of potash.
. Activated sewerage products. Activated sewerage pro-
s are made from sewage freed from grit and coarse solids and
ed after being inoculated with micro-organisms. The result-
locculated organic matter is withdrawn from the tanks, filtered
without the aid of coagulants, dried in rotary kilns, ground,
reened. il

er fertilizer materials and soil amendments under considera-
the Committee are: agricultural lime, quicklime, hydrated
air-slaked lime, ground limestone, ground shell lime, marl,
oduct lime, calcium sulphate, available phosphoric acid, high-
s fertilizer, soil amendment, peat, charred peat, sulphate of
ia, urea, and cyanamide.
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Bradley's Potato Fertilizer
Bradley’s Potato Manure i
Bradley’s XL Superphosphate of Lime
National Aroostook Special Fertilizer
National Complete Tobacco Fertilizer
National Market Garden Fertilizer ol
National Pine Tree State Potato Fertilizer
National Premier Potato Manure
Sanderson’s Atlantic Coast Mixture
Sanderson’s Complete Tobacco Grower
Sanderson’s Corn Superphosphate
Sanderson’s Formula A
~ Sanderson’s Formula B

~ Sanderson’s Potato Manure

REGISTRATIONS.
LATE REGISTRATIONS FOR 1928.

To the brands registered for 1928 in our last report should he
added : ' .

L. B. Lovitt & Company, Mempbhis, Tenn.

“Lovit Brand” 36% Cottonseed Meal
“Lovit Brand” 41% Cottonseed Meal

Memphis Cottonseed Products Combany, Memphis, Tenn.
Durham Brand 41% Protein Cottonseed Meal
rican Cyanamid Company, 535 Fifth Ave., New York City.

Aero Brand Cyanamid
Ammo Phos B

Ammo-Phos-Ko No. 1
Ammo-Phos-Ko No. 2
Ammo-Phos-Ko No. 3

RecistraTIiONS FOrR 1929.

For 1929, 67 firms and individuals registered at this Station for
sale in this State 422 brands of {fertilizers. 'As required by
Statute the brands so registered are listed as follows:

lo-Chilean Nitrate Sales Corporation, 120 Broadway, New York:

American Agricultural Chemical Company, New Haven Sales Dept., A
§ City.

New Haven, Conn.

A.A.C. Acme Fertilizer Nitrate of Soda

A.A.C. Aroostook Potato Manure 3 :

ANC Ca;’tor Pomace hecaries Hall Company, Waterbury, Conn.
A.A.C. Complete General Fertilizer ‘Acid Phosphate (Superphosphate)

A AL. Cotton Seed Meal Basic Slag Phosphate

A.A.C. Double A Tobacco Fertilizer - Bone Meal 3-22

A.A.C. Dry Ground Fish - Bone Meal 4-20

A.A.C. Gladiator Fertilizer ~ Bone & Meat Tankage

A.A.C. Grass & Lawn Top Dressing Carbonate of Potash

A.A.C. Ground Tankage - Castor Pomace

A.A.C. Hi-Grade Tobacco Manure Cotton Seed Meal

A.A.C. Monarch Fertilizer Dry Ground Fish

A.A.C. Muriate of Potash Lawn Fertilizer

A.A.C. Nitrate of Soda ~ Liberty Corn & All Crops 2-8-2

A.A.C. Pulverized Sheep & Goat Manure ~ Liberty Corn, Fruit & All Crops, 2-12-4
A.A.C. Prolific 10% Potash Fertilizer Liberty Double Strength, 10-16-14

A.A.C. Special Grass Top Dressing - Liberty Fish, Bone & Potash, 3-8-3

A.A.C. Special Ground Bone Liberty High Grade Market Gardener’s, 5-8-7
A.A.C. Sulphate of Ammonia Liberty High Grade Tobacco Manure, 7-3-7
A.A.C. Sulphate of Potash Liberty Onion Special (Potash as Sulphate) 4-8-7
A.A.C. 16% Superphosphate Liberty Potato & General Crops, 4-8-10

A.A.C. Tobacco Starter

Agrico for Corn

Agrico for Potatoes

Agrico for Truck

Bowker’s All Round Fertilizer

Bowker’s Market Garden Fertilizer
Bowker’s Potato & Vegetable Phosphate
Bowker’s Stockbridge Early Crop Manure
Bowker’s Stockbridge Hill & Drill Fertilizer
Bowker’s Stockbridge Tobacco Manure
Bradley’s Blood, Bone & Potash

Bradley’s Complete Manure for Potatoes & Vegetables
Bradley’s Complete Tobacco Manure,
Bradley’s Northland Potato Grower

Liberty Potato & Market Gardener’s Special, 4-8-4

- Liberty Potato & Vegetable, 2-8-10

Liberty Special Fertilizer for Fruit, 7-8-6 3
Liberty Tobacco Special (Cotton Seed Meal Base), 5-3-5
Liberty Top Dresser for Grass & Grain, 10-3%4-8
Muriate of Potash

Nitrate of Soda

Nitrate of Soda & Potash

Precipitated Bone

Sulphate of Ammonia

Sulphate of Potash

Sulphate of Potash & Magnesia

Tankage
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Armour Fertilizer Works, 50 Broad St., New York City.
Armour Big Crop Bone Meal 3-48
Armour Big Crop Fertilizer 2-12-4
Armour Big Crop Fertilizer 3-8-4
Armour Big Crop Fertilizer 4-6-10
Armour Big Crop Fertilizer 4-8-4 &
Armour Big Crop Fertilizer 4-8-7 .
Armour Big Crop Fertilizer 4-16-4
Armour Big Crop Fertilizer 5-8-7
Armour Big Crop Fertilizer 5-15-5
Armour Big Crop Fertilizer 7-11-10
Armour Big Crop Fertilizer 7-12-7
Armour Big Crop Fertilizer 8-6-6
Armour Big Crop Tobacco Fertilizer 7-3-7
Armour Big Crop Tobacco Special 5-3-5
Armour Big Crop Super Phosphate 16%
Armour Big Crop Super Phosphate 20%
Armour Lawn & Garden Grower 6-8-6
Castor Pomace
Cotton Seed Meal.

Ground Tankage
Muriate of Potash
Nitrate of Soda
NPK 9-18-18

NPK 9-27-9

Sheep & Goat Manure
Sulphate of Ammonia
Sulpha_te of Potash

Ashcraft-Wilkinson Company, Atlanta, Ga.

Helmet Brand Cottonseed Meal
Monarch Brand Cottonseed Meal
Paramount Brand Cottonseed Meal

Associated Seed Growers, Inc., New Haven, Conn.
Nitrate of Soda
16% Acid Phosphate
Special Mixture for General Use
Special Mixture with 6% Potash
Tip Top Brand :

Baker Castor Oil Company, 120 Broadw::iy, New York City.

Castor Pomace

Barrett Company, 40 Rector St., New York City.
Arcadian Nitrate of Soda
Arcadian Sulphate of Ammonia
Sulphate of Ammonia -

F. A. Bartlett Tree Expert Company, Stamford, Conn.
Bartlett Green Tree Food ;

The Berkshire Chemical Company, Bridgeport, Conn.
Berkshire Castor Pomace
Berkshire Complete Fertilizer
Berkshire Complete Tobacco Fertilizer
Berkshir_e Dry Ground Fish

REGISTRATIONS

erkshire Economical Grass Fertilizer

gerkshire Fine Ground Bone
Berkshire Grass Special Fe(tlhzer -
Berkshire Long Island Special Fertilizer

" Berkshire Market Garden Fertilizer

~ Berkshire Sheep Manure

Berkshire Super Phosphate 8

‘Berkshire Tobacco Special Fert{lgzer

~ Berkshire Tobacco Starter Fertilizer

rkshire Truck Fertilizer

ich Grade Sulphate Potash

. D. Bridge’s Sons, Inc., Hazardville, Conn.

Corn, Onion, Potato and General Purpose
Special Tobacco Fertilizer

Brode Corporation, Memphis, Tenn.
Owl Brand 41% Prime Cottonseed Meal

ar Plus Brand Reinforced Sheep Manure

istor Pomace

ttenden’s High Grade Potato
hittenden’s Potato Special
Chittenden’s Tobacco Special

ankage

G
‘Consolidated Bone Meal

‘Castor Pomace
Corenco Sheep Manure
ry Ground Fish

ulphate of Potash .
Superphosphate (Acid Phos. 16%)
Superphosphate (Acid Phos. 20%)
Tankage 6-30

Tankage 9-20

R Sales Company, Worcester, Mass.
C & R Lawn Shrub Fertilizer 5-6-5

. Case & Company, Inc., 965 William St., Buffalo, N. Y.

D. Chittenden Company, Bridgeport, Conn.

ttenden’s Complete Tobacco & Onion Grower

Fat Rendering & Fertilizer Corporation, West Haven, Conn.

lidated Rendering Company, Boston, Mass.

13

ated By-Product Company, 30th and Race Sts., Philadelphia,
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REGISTRATIONS
Davey Tree Expert Company, So. Water St., Kent, Ohio. '

Davey Shredded Cattle Manure
Davey Tree Food

Motor Company, Fordson, Michigan.
TFord Ammonium Sulphate

Eastern States Farmers’ Exchange, Sprmgﬁeld Mass.

Eastern States Ammo-Phos

Eastern States Basic Slag ,~’
Eastern States Calurea 3
Eastern States Castor Pomace

Eastern States Dry Ground Fish

Eastern States Fine Bone Meal

Eastern States Ground Animal Tankage
Eastern States Muriate of Potash

Eastern States Nitrate of Potash

Eastern States Nitrate of Soda

Eastern States Nitrogenous Tankage
Eastern States Open Formula 0-14-6
Eastern States Open Formula 4-8-8

Eastern States Open Formula 4-10-6
Eastern States Open Formula 4-12-4
Eastern States Open Formula 4-20-16
Eastern States Open Formula 6-8-6

Eastern States Open Formula 6-15-9
Eastern States Open Formula 6-18-6
Eastern States Open Formula 8-4-8

Eastern States Open Formula 8-16-16

Eastern States Open Formula 8-16-16 Potash from Sulphate
Eastern States Open Formula 10-5-10

Eastern States Precipitated Bone

Eastern States Sulphate of Ammonia

Eastern States Sulphate of Potash

Eastern States Sulphate of Potash Magnesia

Eastern States Superphosphate 16%

Grasselli Chemical Company, Cleveland, Ohio.
Grasselli Odorless Plant Food

umphreys-Godwin Company, Memphis, Tenn.

Bull Brand Cottonseed Meal
Danish Brand Cottonseed Feed
DIXIC Brand Cottonseed Meal

ernational Agricultural Corporatxon, 38 Chauncy St., Boston, Mass.

Caribee Tobacco Fertilizer
Prermum Tobacco Fertilizer

Joynt, Lucknow, Ontario, Canada.
~ Joynt Brand “Canada Hardwood Ashes”

oggs & Miller, Inc., Amsterdam, N. Y.
“«K & M” Brand Pure Old Process Linseed Oil Meal

7«:;er Kellogg & Sons, Inc., Buffalo, N. Y.

Castor Pomace

“Kelloge’s Pure Old .Process Linseed Meal” 5.14%
“Kellogg’s Pure Old Process Linseed Meal” 6.22%

B. Lovitt & Company, Memphis, Tenn.
“Lovit Brand” 41% Cottonseed Meal

ell Fertilizer Company, Boston, Mass.

Lowell Animal Brand A High Grade Manure for All Crops 3-8-4
Lowell Bone Fertilizer 2-10-2

Lowell Corn and Vegetable 4-8-4

Lowell Market Garden Manure 5-8-7

Lowell Potato Grower 4-6-10

Lowell Tobacco Manure 5-3-5

Lowell Top Dressing 7-6-5

Ed. Eggert, Hartford, Conn.
Diamond “EE” Brand Cottonseed Hull Ashes

Essex Fertilizer Company, Boston, Mass.

Essex Complete Manure 5-8-7

Essex Fish Fertilizer for All Crops 3-8-4
Essex Market Garden 4-8-4

Essex Peerless Potato Manure 4-6-10 -

Essex Top Dressmg 7-6-5 Farmers’ Exchange, 801 Chapman Bldg., Portland, Me.

M.F.E. “Produce-More” 3-10-3

M.F.E. “Produce-More” 4-8-5
M.F.E. “Produce-More” 5-8-7

Friedman Tobacco Products Corporation, 240 No. George St., York, Pa.
Double Duty Tobacco Dust Fertilizer

The L. T. Frisbie Company, New Haven, Conn.

Frishie’s Corn & Grain Fertilizer 2-10-2

Frisbie’'s Fine Bone Meal

Frisbie’s 5-8-7

Frishie’s 5-10-5

Frisbie’s Market Garden 5-8-7

Frisbie’s Special 3-8-4

Frisbie’s Special Vegetable & Potato Grower 4-8-4
Frishie’s Tobacco Grower 7-3-7

FErishie’s Top Dresser 8-6-5

Mapes Formula & Peruvian Guano Co., 270 Madison Ave., New
York City.

The Mapes Connecticut Valley Special

The Mapes Corn Manure

The Mapes General Tobacco Manure

The Mapes General Truck Manure

The Mapes General Use Manure

The Mapes Onion Manure

The Mapes Potato Manure

The Mapes Special Trucker
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The Mapes Special Trucker “SP.”

The Mapes Tobacco Ash Constituents

The Mapes Tobacco Ash & Starter

The Mapes Tobacco Manure, Wrapper Brand
The Mapes Tobacco Starter Improved J
The Mapes Top Dressing z
Castor Pomace r
Nitrate of Soda

Pure Fine Ground Bone

Sulphate of Potash

Marianna Sales Company, Memphis, Tenn. ‘
‘White Mule Brand Cotton Seed” Meal

A. G. Markham & Company, 20 Stockbridge St., Springfield, Mass.
4-6-10 '
4-8-4
5-8-7

Millane Tree Expert Company, Cromwell, Conn.
Millane Shade Tree Food

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

New England Fertilizer Company, Boston, Mass.

New England Complete Manure 4-6-10

New England Corn Phosphate 2-10-2

New England Market Garden Manure 5-8-7

New England Potato and Vegetable Manure 4-8-4

New England Super A High Grade Fertilizer For All Crops 3-8-4
New England Tobacco Manure 5-3-5

Old Deerfield Fertilizer Company, Inc., South Deerfield, Mass.

Old Deerfield Tobacco Starter, Bone & Potash
Special Tobacco Formula

Olds & Whipple, Inc., Hartford, Conn.

High Grade Carbonate of Potash 96/98

High Grade Sulphate of Potash

. & W. Acid Phosphate

. Blue Label Tobacco Fertilizer

Castor Pomace

Complete Market Garden Fertilizer
Complete Tobacco Fertilizer

Dry Ground Fish

Favorite Sheep Manure

Grass Fertilizer

High Grade Potato & Vegetable Fertilizer
High Grade Starter & Potash Compound
High Grade Tobacco Starter

Nitrate of Soda

Nitrate of Potash 95%

Precipitated Bone Meal

Pure Bone Meal

Sulphate of Ammonia

00000000000 00000
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REGISTRATIONS 0

sific Manure & Fertilizer Company, 429 Davis St.,, San Francisco,

Cal. g
Groz-It Pulverized Sheep Manure

enter & Polsey Fertilizer Company, Boston, Mass.

‘P & P” Maine Potato Fertilizer 4-6-10
Parmenter & Polsey Top Dressing 7-6-5

mont-Mt. Airy Guano Company, Inc., Baltimore, Md.

Harvest Brand 2-8-3
- Harvest Brand 4-8-4
~ Harvest Brand 5-8-7
Nitrate of Soda

k S. Platt Company, New Haven, Conn.

Platt’s Concentrated Lawn Fertilizer
Platco Special 5-8-7

ier Poultry Manure Company, 3-8 W. Washington St., Chicago, Ill.

Premier Brand Poultry Manure
Premier Brand Sheep Manure

rized Manure Corr'lpany, Chicago, I11.

‘ Wizard Brand Cattle Manure 3
Wizard Brand Pulverized Sheep Manure

kliffe Bros. Company, Inc., New Britain, Conn.

- Rackliffe Brand Corn Fertilizer 4-8-4
‘Rackliffe Brand Potato and Special Vegetable 5-8-7

Rogers & Hubbard Company, Portland, Conn.

4-8-4 Fertilizer %
~ 5-87 Fertilizer

- 5-10-15 Fertilizer

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 “Bone Base” Soluble Tobacco Manure

- Hubbard’s Pure Raw Knuckle Bone Flour

- Hubbard’s Strictly Pure Fine Bone

Lawn Fertilizer

Nitrate of Soda

- Rogers & Hubbard’s All Soils-All Crops Fertilizer
Rogers & Hubbard’s Climax Tobacco Brand

Rogers & Hubbard’s Corn and Grain Fertilizer

Rogers & Hubbard’s High Potash Fertilizer

Rogers & Hubbard’s Potato Fertilizer

Rogers & Hubbard’s Tobacco Grower, Vegetable Formula
Rogers & Hubbard’s Tunaker Tobacco Brand
Superphosphate 5

. Royster Guano Company, Baltimore, Md.

Royster’s Connecticut Tobacco Guano
Royster’s Curlew Guano
Royster’s 5% Truck Guano
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Royster’s Gem Guano

Royster's Quality Trucker
Royster’s Sheep and Goat Manure
Royster’s 16% Super Phosphate
Royster’s Top Dresser

Ruhm Phosphate & Chemical Company, Mt. Pléésant, Tenn.
Ruhm’s Lime Phosphate (Phosphate RocAk, washed and ground)

Sewerage Commission of the City of Mllwaukee Milwaukee, Wis.
Milorganite

M. L. Shoemaker & Company, Inc., Philadelphia, Pa.

Special Mixture of “Bantle’s Wrapper Brand”
“Swift-Sure” Bone Meal 435-47

“Swift-Sure” Potato Special 5-8-7
“Swift-Sure” Special Tobacco Formula 4-8-5
“Swift-Sure” Tobacco & General Use 3-10-3

Springfield Rendering Company, Springfield, Mass.
Springfield 3-8-4 Fertilizer
Springfield 4-8-4. Fertilizer
Springfield 4-8-7 Fertilizer
Springfield 5-8-7 Fertilizer
Springfield 5-3-5 Tobacco Special
Springfield 7-6-5 Top Dresser

Standard Wholesale Phosphate & Acid Works, Inc., Baltimore, Md.

Sl i 5

hEac Al DS

8ix 6ix 6

Animal Tankage 6%
An‘mal Tankage 9%
Animal Tankage 10%
Castor Pomace
Evergreen Fish Guano
Fish Bone & Potash
Fish Meal

Golden Rule Grower
Golden Rule Guano
Grain Grower

High Analysis

Ideal Potato Grower
Jersey Special
Mammoth Potato Grower
Muriate of Potash
Nitrate of Soda

Old Fertility

Raw Bone Meal
Steamed Bone Meal
Sulphate of Ammonia .
Sulphate of Potash
Superphosphate 16%
Superphosphate 20%
Truckers Fish Guano

REGISTRATIONS 19E-

t & Company Fertilizer Works, Baltimore, Md.
Vigoro }

thetic Nitrogen Products Corporatlon 285 Madison Ave., New
York City.

Calcium Nitrate Basf (Nitrate of Lime)

Calurea

Nitrophoska I

Nitrate of Potash

Urea Basf (Floranid)

V-néssee Copper & Chemical Corporation, Lockland, Cincinnati, Ohio.
Loma

. Thomas & Son Company, 1000 Drexel Bldg., Philadelphia, Pa.

Castor Pomace
Dairymen’s Special 0-10-10
‘Economy Fertilizer 3-12-3
I. P. Thomas 5-8-7

Long Island Special 4-8-7
Muriate of Potash

Nitrate of Soda

‘7% Guano 7-6-5

Sheep & Goat Manure

16% Superphosphate

Thomas’ Tobacco Grower

BED Top 3-10-6

Truckers High Grade Guano 4-8-4
Victor Potash Fertilizer 2-8-5

on Oil and Fertilizer Company, 101 Beekman St., New York City.
Nitrate of Soda

Triton 4-8-4 Fertilizer

Triton 5-8-7 Fertilizer

sel, Duval & Company, 1 Broadway, New York City.
Nitrate of Soda

lcox Fertilizer Company, 56 West Main St., Mystic, Conn.
Acid Phosphate
Castor Pomace
- Ground Steamed Bone
Muriate of Potash
Nitrate of Soda Potash
Sulphate of Ammonia
Wilcox Corn Special 3-10-4
Wilcox Dry Ground Fish
Wilcox High Grade Fish & Potash 4-8-4
Wilcox Potato & Vegetable Phosphate 5-8-7
Wilcox Top Dresser 7-6-5

ginia-Carolina Chemzcal Corporation, Richmond, Va.
- Bloomaid

- Fine Ground Bone

. Nitrate of Soda
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V-C Aroostook Potato Grower

V-C Fairway Fertilizer :

V-C Fish & Potash Compound -
V-C Phospho-Tobacco Dairy Absorbent
V-C 16% Superphosphate

V-C XXXX Fish & Potash

S. D. Woodruff & Sons, Orange, Conn.
Woodruff’s Home Mixed Fertilizer

Worcester Rendering Company, Auburn, Mass.
. Prosperity -Brand Complete Dressing
Prosperity Brand Corn & Grain' Fertilizer
Prosperity Brand Market Garden Fertilizer

Prosperity Brand Potato & Vegetable Fert:lizer !

Special Potato Fertilizer
Superior Top Dressing

BULLETIN 308

INSPECTION OF 1929 A

INSPECTION OF 1929.

‘he Station Agent has visited 93 towns and villages in the State
has drawn 480 official samples of fertilizer, including all of
istered brands which could be found. These, together with
s submitted by purchasers and others interested, are classi-
as follows: . At

CLASSIFICATION OF FERTILIZERS ANALYZED IN 1929.

No. of

g 2 ! 3 : * Samples Page
Containing Nitrogen as the chief active ingredient: :

s TR U L R 2
Calcium Nitrate (Nitrate of Lime) ....... ST 1 22
Calutea oo el T R 4 - 2
Uil el L e g e e : 1 23
Sulphate of Ammonia ........ TR L e 11 27
Castor- Pemace oo b et g e 47 27
B@ottonseed Meal =~ vooon ot nia it sl 137 3L
liiisced s Meal il i s e 2 e 19 32
Containing Phosphoric Acid as the chief active ingredient: .
Precipitated Bone Phosphate .............. ... 12 39
Superphosphate ............o.. R bk Sl 18 39
BEGste Slags 7 S a L e e e 1 39
Containing Potash as. the chief ingredient: :
@arbonatesor Potash oo e g s siva s o 75 44
INiciate of Potashis - Ll el e bl 10 4
Sulphate of ‘Potash: ..o ot gvans ane i, 5. 19 44
Sulphate of Potash-Magnesia .............. 2 44
Cotton Hull Ashies o oo L L N R 60 45
Contaiming Nitrogen and Potash: -
B Nitrate ol Potash oo s i sisioldl. s o, F15E8 54
~ Nitrate of Potash and Soda ......... e ol 3 54
Containing Nitrogen and Phosphoric Acid: i
B Grommd BishERRE N0 ol Dt n i & 38 .56
Panleroellnror o R R SR A R T 11 57
Groling Bonerin s il O RS it 3 S0 35 57
Mixed Fertilizer:

. Containing Nitrogen and Phosphoric Acid .... 5 66
Containing Phosphoric Acid and Potash ...... 2 66
Containing Nitrogen and Potash ............. 1 66
Containing Nitrogen, Phosphoric Acid and

SPotashic S on s Lo N S 248 67

‘Special andi Home Mixtiires .. nuisiosie oias : 674 93

- Miscellaneous : - o i
Sheep:Manure: setcatlisl Sl e Fe e o ia 154 93
Listiepiete siniiiei, s e e b e SR 93
Other miscellaneous materials ................ 40 93
Collaborative check meals and fertilizers ...... 42 93
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RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN. '

NITRATE OF SODA.

Nitrate of Soda is a nitrogen salt containing not less than 15
percent of nitrogen, largely as sodium nitrate.! Ammonia equiva-
lent to the nitrogen usually ranges from 182 to 19.5 percent,
which represents 91 to 97 percent of nitrate of soda. ; ,

This raw material is obtained from the west coast of South
America, chiefly from Chile, where large deposits of the crude salt
are found. Until recently this has been practically the sole source
of this form of agricultural nitrogen, but it now finds competition
from nitrate made in Europe from synthetic nitric acid and soda.
However, natural deposits of nitrate are not likely to be exhausted
for many years to come and improvement in methods of refining
will probably enable the natural product to maintain an important
place in the fertilizer market.

Twenty-four samples were analyzed and the average nitrogen
content found to be 15.53 per cent. All equalled or exceeded guar-
anties, except in two instances, one of which was negligible. The
other involved a shortage of 0.3 per cent.

Eleven price quotations ranged from $65 to $80 a ton and
averaged $70. Nitrogen from this source was bought at an
average of about 25 cents a pound.

Analyses are given in Table I.

CALCIUM NITRATE.

This material is now being produced in quantity in Europe,
where nitrogen of the air is converted into nitric acid and then
combined with limestone to form calcium nitrate. It readily
absorbs moisture and is shipped in drums or in paper lined bags
to protect it from moisture.

The commercial article as offered in the fertilizer trade usually
contains about 15.5 per cent of nitrogen. The one sample examined
this year was guaranteed 15 per cent and 15.28 per cent was found.

Analysis appears in Table I. ‘

CALUREA.

Calurea is a trade name for one of the synthetic ammoniates and
is a combination of urea and calcium nitrate. About one-fifth of
its nitrogen is derived from nitrate and the remainder is in organic
form. It is generally guaranteed to contain 34 per cent of total
nitrogen which is equivalent to 41.3 per cent of ammonia.

Four samples were examined this year, two of which were some-

*A.0.A.C. definition.

UREA i

-t under the guaranty of 34 per cent. The deficiencies were

2 and 0.48 per cent, respectively.
Analyses are given in Table I.

UREA.

oduct is now made synthetically in considerable qqanﬂtlfii
Europe from synthetic ammonia and carbon d}f‘ﬁlde.sual
rnishes organic nitrogen in water soluble form. 1 € n;lined
aranty is 46 per cent of nitrogen and the one sample et>‘<a A
is year fully met that specification. No price quota 1]<3)n tW15
ven, but nitrogen from this source may be valued at abou

ts a pound. ;
Analy%is appears in Table I.

This pr

.

i
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TABELE 1.

CONNECTICUT EXPERIMENT STATION

ANALYSES oF NITRATE oF Sopa, ETc.
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Manufacturer or Jobber.

Purchased, Sampﬂed or Sent by

(=]
Z
a
2
s
195}
] Nitrate of Soda.
1379 | American Agricultural Chemi-| Station agent. Stock of S. P.
cal ‘Co., New York ........ Strople, New Britain. .., .. .. ...
1405 Apothecaries Hall Co., Water-| Station agent. Stock of i A
DUV HEORRS I e o o Glasnapp, West Cheshire .....
947 | Apothecaries Hall Co., Water- Hatheway & Steane, Inc., Hart-
BhEY REeH s e e Tordes salast ShE ISy B L il e
948 | Apothecaries Hall Co., Water-| Hatheway & Steane, Inc, Hart
BVt @ O L ol e Tord e el S N
1271 | Apothecaries Hall Co., Water- Hatheway & Steane, Inc., Hart-
by, Comny 2 o e TOrd LA e S
1662 | Apothecaries Hall Co., Water-| Hatheway & Steane, Inc., Hart-
el Canin MR B e S B ot T B SR s
1720 | Apothecaries Hall Co., Water-
bty G otnT 5. et s .| ‘A. N. Shepard & Son., Hartford
1561 | Armour  Fertilizer ~Works | Station agent. Stock of Raven’s
NV pelehan e bid i e Hardware Co., Meriden ......
1584 | Associated Seed Growers, New| Station agent. Stock of Asso-
Haven, Conti, 5 v cvins ciated Seed Growers,- Milford. .
1449 | The Barrett Co., New York ..| Station agent. Stock of W. S.
Baton ¥ Plaimwille . 00 08 e
682 | Berkshire Chemical Co.| American Sumatra Tobacco Co.,
Bridgeport, Conn, ... ... ... Bloomfield— /. s o
683 | Berkshire Chemical Co.| American Sumatra Tobacco Co.
Biideeport \Conn. .. Blosmbield “f b ario dlig
684 | Berkshire Chemical Co.| American Sumatra Tobacco Co..
Bridgeport, Conn. ......... Bloomfield o2t 0o e
763 | Berkshire Chemical Co.,| American Sumatra Tobacco Co.
Bridgeport, Conn, ......... Bloemfield s i i Lo
998 | Berkshire Chemical Co.
Brideeporti Conn, o o James T. Burgess, Thompsonville
1375 | Berkshire Chemical Co. | Station agent. Stock of J. A.
Bridseport, Conn.. .. i ook St G anden: =, o it
1369 | Consolidated Rendsring Co.| Station agent. Stock ofieEHL &D.
Bostoniass bl 8 ol Peters, Highwood ............
1443 | Eastern States Farmers’ Ex-| Station agent. Stock of Hoyt’s
change, Springfield, Mass. .. Nurseries, New Canaan .....
1476 | Olds & Whipple, Inc., Hart-| Sation agent- Stock of F. T.
foel Connectrl L2 et s Blish Hardware Co., So. Man-
; cliesterrynt tael S e
1415 | The Rogers & Hubbard Co.,| Station agent. Stock of Cadwell
Portland Conn, [0 i 0t & Jones, Hartford ...oo.uiin.
1399 | Standard Phosphate & Acid| Station agent. Stock of Peter

Works, Baltimore, Md. ....

Aldo, Milford

Ilstetl;gzlelrtl
S,

g

= &

15.40 | 15.22

15.46 | 14.89
15.88 | 14.89
15.64 | 14.80
15.60 | 14.80
15.42 | 14.80
15.74 | 14.80
15.66 | 14.81
15.82 | 15.00
16.16 | 16.25
15.28 | 1500
1715 52 | 15.00
1548 | 15 00
15 46 | 15.00
15.58 | 15.00
16.08 | 15.00
15.48 | 15.22
15.68 | 15.00
15.86 | 15.00
14.50 | 14.80
15.08 | 15.00

Manufacturer or Jobber.

delphia, Pa. ....

 New York :
Jirginia-Carolina
Co., New York

Co., New York

., New York
- Co.,, New York

Urea.

Nitrate of Soda. :
_ P. Thomas & Son, Phila-

riton Oil & Fertilizer Co.,

Calcium Nitrate.
(Nitrate of Lime)
nthetic Nitrogen Products

Calurea.
thetic Nitrogen

ynthetic Nitrogen

thetic Nitrogen

NITRATE OF SODA 25
’i‘ABLE SiE .ANALYSES oF NITRATE OF SODA, Erc—Concluded.
‘ Per cent.
Nitrogen.
Purchased, Sampled or Sent by -vg
T |3
Station agent. Stock of Ira W.
........... Beers, Hamderé kfFH 15.36 | 15.00
Stati ent. Stock o R
A %Vlggdrigff & Son, Milf?rg it 15.48 | 14.80
'''''' i nt. Stock of Stanley
Chemic .d 1 Stgt;(e);l é§§1 Co., New Britain ..| 15.12 14.80
tation agent. Stock of Oids &
........... : %\}g?pplg, Inc., Hartford ......| 15.28 15.00
Prod‘u c t S L. Wetstone & Sons, Hartgoliid = 34.00 | 34.00
....... | Station agent. Stock of S
ProTi.u c t ; %Nlhippleg, Inc., Hartford o ] P 33.68 | 34.00
...... Station agent. Stock o ohn
Pr oduct S iaiichards, So. Glastonbury ....| 34.08 | 34.00
Products Chas. D. Lewis, Hartford ....%. 33.52 | 34.00
Station agent. Stock of Olds &
Produ .C.t S Whipple, Inc., Hartford ....... 46.04 | 46.00
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TasLe II.

ANALYSES OF SULPHATE OF AMMONIA.
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Manufacturer or Jobber.

Purchased, Sampled or Sent by

Per cent.
Nitrogen.

5 i
z i
e el :
0 B (&)
1389 | American Agricultural Chemi-| Station agent. Stock of S. P.
cal Co.,; New York ........ Strople, New Britain ......... 20.68 | 20
1564 | Armour’s Fertilizer Works| Station agent. Stock of F. A.
INew: Motler eillas i Bartlett Tree Expert Co., Stam- .
. el i bt s e U 20.80 | 20.56
1409 | Apothecaries Hall Co., Water-
Bury iCenn, o i il e Station agent at factory ......... 21.10 | 20
1403 | The Barrett Co., New York ..| Station agent. Stock of Berkshire 3
Chemical Co., Bridgeport ..... 21.04 | 20.75
1402 | The Barrett Co., New York ..| Station agent. Stock of Berkshire
Chemical Co., Bridgeport ..... 20.68 | 20
1423 | Consolidated Rendering .Co.,| Station agent. Stock of L. T.
Beston, Mass, ... .. aio. Frisbie Co., New Haven ...... 20.58 | 20
1794 | Eastern States Farmers’ Ex-| Station agent. Stock of C. D.
change, Springfield, Mass. .. Prentice, North Haven ....... 20.64 | 20
1876 | Ford Motor Co., Detroit| Station agent. Stock of J. N.
NCh 2 e e el Adams, Willimantic .......... 20.96 | 20
1469 | Olds & Whipple, Inc., Hart-
ton Cotin W i Lot Station agent at factory ......... 20.72 | 20
1397 | Standard Phosphate & Acid| Station agent. Stock of Geo. S. e
Works, Baltimore, Md. ....| Jennings, Southport .......... 19.92 | 20
1641 | Wilcox Fertilizer Co., Mystic,
(Folnd iyt a sl gty Station agent at factory ......... 20

20.76

SULPHATE OF AMMONIA M

SULPHATE OF AMMONTIA.

In this country sulphate of ammonia is made almost entirely
from sulphate acid and ammonia obtained in the production of
coke and illuminating gas. In Europe it is now made on a large
scale from synthetic ammonia, gypsum and carbon dioxide.

So called “Arcadian” sulphate of ammonia is specially ‘treated,
dried and screened to remove lumps and insure good mechanical
condition.

The grade offered for fertilizer purposes will contain about 20.5
per cent of nitrogen and is generally so guaranteed. All of the
eleven samples examined this year met or exceeded guarantees
with the exception of No. 1397, which was deficient by about 0.6
per cent. The average nitrogen content for all samples was 20.71
per cent. Ton price quotations were so few and variable that
average cost to the purchaser cannot be fairly estimated, but a
fair valuation for nitrogen from this source may be taken at about
14.5 cents a pound.

Analyses are given in Table II.

CASTOR POMACE.

Castor Pomace is the ground residue left after removal of the
oil from castor beans. It should be stored where farm animals
will not have access, as it is poisonous if eaten.

This raw material is chiefly valuable as a fertilizer for its nitro-
gen, although it also contains small amounts of phosphoric acid
and potash.

Forty-seven samples were examined, all sold under guaranties
of about 4.5 per cent nitrogen. The average nitrogen found was
4.75 per cent and only five samples failed to meet guaranties by
amounts greater than 0.1 per cent. There has been some
impression that castor pomace was of rather poorer quality than
usual this year, but our figures show no significant variation in
quality. Averages for nitrogen for the past three years, accord-
ing to our records are 4.75, 5.10 and 4.80 per cent as compared
with 4.75 this year.

The prevailing ton price, so far as prices were quoted to our
agent, has been $30, and the average is $30.15. With no allowance
for phosphoric acid and potash, nitrogen from this source has cost
about 31.5 cents a pound. This compares with 30 cents last year
and with 24 and 23.2 cents for the two years preceding.

Analyses are given in Table III.

4
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TaBLe III AnNaAvLvseEs oF CASTOR POMACE.
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Manufacturer or Jobber,

Purchased, Sampled or Sent by

:2 ar No. or Mark
g
05}
The American Agricultural
- Chemical Co.,
: New York City. :
FI35 e i S e s Station agent. Stock of E. J.
Bantle, Glastonbury .......... 4.58
Apothecaries Hall Co.,
Waterbury, Conn. -
T R I e T G Foostir Al Station agent. Stock of J. A.
Glasnapp, West Cheshire ..... 4.54
822" | Car No 1645 s ook Hatheway & Steane, Inc., Hart-
Tond B e R S Tt 4.66
82300 Car Noo 11264 o ca e A Hatheway & Steane, Inc., Hart
T P e e e e 5.06
B4 arN e S Ao s e R Hatheway & Steane Inc., Hart
1 nEiR e RS UL AR LD e 5.24
Qo5 Car N0 5701461 .. = st ) Hatheway & Steane, Inc., Hart-
: § 75T s b a (DS S PR P 4.46
8261 Car No 203652 .o 0 i Hatheway & Steane, Inc., Hart-
S et o ot Ly o G e 552
8571 Car iNB I 7H075 . i Hatheway & Steane, Inc., Hart- i
EEEAE s e e 5.10
G409 Car Nt ST53 1880 s Hatheway & Steane, Inc., Hart
ford e s e e i e 5.00
950 LCar No 533981 . o Hatheway & Steane, Inc., Hart :
1okt Ha e e L T B ke 4.10
g51c1Car Na 419615 i ini i iisia. Hatheway & Steane, Inc., Hart
Tordil et e e e 4.49
1268 iCar  Ne shI33 i Hatheway & Steane, Inc., Hart
; fordisa Sl oon b e 5,19
1657 | Trtick N oS 4791 i it b, Hatheway & Steane, Inc., Hart-
N ord i s e LI S EE0a 552
1722 1 HGaraNot7801E v ciaris A. N. Shepard & Son., Hartford| 4.54
Armour Fertilizer Works,
" New York City. ;
TOAG R e T e e Station agent. Stock of James T.
Caffrey, Cromwell ........... 4.62
Baker Castor Oil Co.,
New York City.
895 S CarNa L0R0E =t oo S sy American Sumatra Tobacco Co.. 3
Bloomfieldi et e st 4.88
89671 Ear:No. 85830 L mn -0 i American Sumatra Tobacco Co.
Bloomfield wi /o s e Nae i 5o 5.24

Per cent.
Nitrogen.

Guaranteed.

CASTOR POMACE
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TapLe III. AnaLyses oF Castor PomacE—Continued.
Per cent.
Nitrogen.
S Manéligcl\tllzt:e;roﬁggl;ber, Purchased, Sampled or Sent by —g
Z ; <
a o =
2 3 g
& i
| Baker Castor Oil Co.,
| New York City.
BEeo7 | Car No. 17182 ........ ..., | American Sumatra Tobacco Co., :
l Bloomfeld ti o i icmavis st 4.77 | 4.50
Car Nodl 79118 o0 2 omian o American Sumatra Tobacco Co..
: Bloomfieldin i arin il o i 4.50 | 4.50
............................. Station agent. Stock of Olds &
Whipple, Inc., Hartford ....... . 4.98 | 4.50
............................. Station agent. Stock of John
Richards, So. Glastonbury ....| 4.80 | 4.50
| Berkshire Chemical Co.,
| Bridgeport, Conn. .
1258 Car NodlZ1163 =0 L e Station agent. Stock of Cullman
Brosee Hartiord o0 v 0 o 4.34 | 4.52 -
............................. Station agent. - Stock of James T
Burgess, Thompsonville ....... 4.58 | 4.52
............................. Station agent. Stock of Lester W
Elovd, ssuffeld o oot o5 4.43 | .4.52
............................. Station agent. Stock of G. A.
| Peckham, Suffield ............ 4.50 | 4.52
| Car N EESEGZS8 T = tir s Cullman Bros., Hartford ........ 4.59 | 4.52
Car B.&EM.-Z0062 ........... Cullman Bros., Hartford ........ 4.66 | 4.52
............................. James T. Burgess, Thompsonville| 4.21 | 4.52
CarNol/l163 . v i s Cullman Bros., Hartford ........ 4.15 | 4.52
Car Noul63194 N H. ... .. Cullman Bros:; Hartford . .. - <. 4.26 | 4.52
| Car NoH1502368 5 v roir oo s Cullman Bros., Hartford ........ 490 | 4.52
Car N: HEl6d 13080 0o e Cullman Bros,, Hartiord 0.0 ok 4.84 | 4.52
Car NEEt6a2 15 Saesi e aniia Cullman Bros., Hartford-\ .0 .00 5.00°| 4.52
8 | Car C.of N.J.30208 ......... Cullman Bros., Hartford ........ 4.70 | 4.52
1853 ‘ CarPiR. R 5ledzd - Spencer Bros., Inc., Suffield ..... 4.81 | 4.52
855 | ‘Car N N7 6ERSRS —es Spencer Bros., Inc., Suffield ..... 4,76 | 4.52
‘ E. D. Chittenden Co.,
| Bridgeport, Conn. . g
.......... R s Mol e s o] Staion S agent. < 2 Stock dof v [ P
- Norton, Broad Brook ......... 4.58 | 4.50
Consolidated Rendering Co.,| *
Boston, Mass.
.............................. Station agent. Stock of L. T.
Frisbie Co., New Haven ...... 4.95 | 4.52
Spencer Kellogg & Séns,
Buffalo, N. Y.
............................. Station agent. Stock of S. D. 3
Woodruff & Sons, Orange ....| 4.62 | 4.52
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Tapre III. Awnavrvses oF Castor PomacE—Concluded.
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Manufacturer or Jobber,

- Purchased, Samp]ed or Sent by

Per cent.
Nitrogen.

z‘:’. Car No. or Mark E
F T | 3
g Z g
n <3 ()
Mapes Formula & Peruvian
Guano Co.,
A New York City.
L Ll S e e e A Station agent. Stock of Mapes
Beanchy (Elartford S is ) 4.76 | 4.528
12858 Ear G N 221000 o o ciil John P. Cranouski, Poquonock ..| 4.61 | 4.52 =
Olds & Whipple, Inc.,
Hartford, Conn.
e AR e L et s iR Station agent at factory ......... 4.53 4. 538
Gl e S R Silberman & Kahn, Hartford ....| 5.35 | 4.53
1707 Cart 98792 s il L. Wetstone & Sons, Hartford ..| 4.86 4.53
1780 | Car P. R. R. 38403 .......... Silberman & Kahn, Hartford ....| 4.77 | 4.53 =
Standard Wholesale Phos- f
phate & Acid Works, :
Baltimore, Md. 5
T8 ol A SR S A e et e s Station agent. Stock of H. H. 1
McKnight, Ellington ......... 5.36 | 4.52%
Wilcox Fertilizer Co.,
Mystic, Conn. :
QAT =1 B eI o e SRR Station agent. Stock of Patrick
Foram, East Hartford ........ 4.56

COTTONSEED MEAL 31

COTTONSEED MEAL.

In Connecticut, cottonseed meal is largely used for fertilizer
purposes, particularly in mixtures for tobacco. It is sold, how-
ever, under classifications as laid down by the Association of Feed
Control Officials of the United States, which are as follows:

“Cottonseed Meal is a product of the cottonseed only, composed
principally of the kernel with such portion of the hull as is neces-
sary in the manufacture of oil, provided that nothing shall be
recognized as cottonseed meal that does not conform to the fore-
going definition and that does not contain at least 36 per cent of
protein. Cottonseed meal shall be graded and classed as follows:

1. “Cottonseed Meal, Prime Quality. Cottonseed meal, prime
quality, must be finely ground, not necessarily bolted, of sweet
odor, reasonably bright in color, yellowish, not brown or reddish,
free from excessive lint, and shall contain not less than 36 per cent
of protein. It shall be designated and sold according to its pro-
tein content. Cottonseed meal with 36 per cent of protein shall
be termed ‘36 per cent Protein Cottonseed Meal, Prime Quality’,
and higher grades similarly designated (as ‘43 per cent Protein
Cottonseed Meal, Prime Quality’), etc.

2. “Cottonseed Meal, Off Quality. Cottonseed meal not ful-
filling the above requirements as to color, odor and texture shall
be graded ‘36 per cent Protein Cottonseed Meal, Off Quality,” and
higher grades similarly designated.”

The grade chiefly used this year for fertilizer has been that con-
taining 6.58 per cent nitrogen (41 per cent protein).

One hundred and thirty-seven samples have been analyzed, most
of them submitted by purchasers. Such samples should be accom-
panied by complete information as to manufacturer and guaranty,
but in some instances this information, although requested, is not
obtained. Thus thirteen samples appear in our summary without
guaranties. About three-quarters of the total samples represented
the 6.58 per cent nitrogen grade; there were 11 samples of the
0.88 per cent grade and 12 of the 5.75 per cent grade. The average
nitrogen content for the groups in the order named was 6.60, 6.87
and 5.62 per cent. A

Price quotations for the several grades, making no allowance
for the phosphoric acid and potagh per cent, show that nitrogen
has cost 40.5 cents per pound in the 6.58 per cent meal; 40.8 cents
per pound in the 5.75 per cent grade; and 40.7 cents in the 6.88
per cent grade. 4
_ Of one hundred and twenty-four samples with known guaran-
ties, eighty substantiallyequalled or exceeded their guaranties and
forty-four did not. That is to say that more than one-third of the
samples fell below gudranty by more than 0.1 per cent of mitro-
gen. While purchasers are compensated by manufacturers and
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jobbers for shortages by means of rebates, the necessity for Athis

- . : TasLe IV. ANALySES oF COTTONSEED AND LINSEED MEALS.
appears to arise from attempting to grade this product too closely. §

Reference to the group averages noted above shows that the nitro- P
gen found in meals of the several groups barely meets the require- Bigoes,
ments in two instances and in one fails to do so.
Analyses are given in _Table IV. ok Manufacturer or Jobber, Purchased, Sampled or Sent by e
: Car No. or Mark g
. B - o s
LINSEED MEAL, : P . g s
. This product is also used in tobacco fertilizer mixtures in con- : - -
junction with, or as a substitute for, cottonseed meal to supply : e
organic nitrogen. So-called “old process” meal is made by grind- Ap%:f;f;i; Hgénn‘o., i Cottonseed. Meal.
mng tl}e press qake left after_removal of the oil from flaxseed by L O AL O Station agent at factory......... 6.80 | 6.58
crushing, cooking and pressing. In “new process” meal the oil ‘ '
has been removed by the use of solvents. =~ - USSEEo7 | Car No. 51081 ............... H?theway & Steane, Inc., Hart-
Nineteen samples were examined this year, all submitted b QI e 6.70 | 6.58
: AR ) pur- : :
chasers. This material is generally guaranteed 5.5 per cent};itro~ """""""" H?é?ﬁway &, S.teane, In?:’, ,I.—Iaxt srailgen
gen. The average nitrogen found this year is 5.5 per cent. At ~  [SSSEEESEN Car No. 60166 ............... Hatheway & Steane, Inc., Hart-| :
the average of quoted prices nitrogen from this source has cost a ford ... 6.54 | 6.58
little more than 50 cents a pound. Last year the cost was estimated R REEERSRRREE Hatheway & Steane, Inc., Hart-
from similar data at 48 cents. Hford e LR e 6.82 | 6.58
= feteecnc TIE S SRR RS Rt TR 0 0 e SUOAT IR e atheway & Steane, Inc., Hart-
Analyses are given in Table IV. R e N 6.33| 6.58
S D SR R e s e S e 0 0 i e e e Hatheway & Steane, Inc., Hart-
: I i e S 6.32 | 6.58
............... Hatheway & Steane, Inc., Hart-
forden gl e s 6.58 | 6.58
............... Hatheway & Steane, Inc., Hart-
TOEAL s o e ne s DS 6.47 | 6.58
................ Hatheway & Steane, Inc., Hart-
o AS s R P b Srplet i i) 6.59 | 6.58
............... Hatheway & Steane, Inc., Hart-| :
fordiy s el e S N 6.14 | 6.58
............... Hatheway & Steane, Inc., Hart- goi
] foRdsE T e R 6:534[1 6:58
.............. Hatheway & Steane, Inc., Hart-
Tordse s s i s S 6.64 | 6.58
.............. Hatheway & Steane, Inc., Hart-
ferd i o e A e 6.62- |, 0158
.............. Hatheway & Steane, Inc., Hart- :
FOTAL o s s s i 6.48 | 6.58
e NG 167589 s Hatheway & Steane, Inc., Hart- ;
e fordr i e R e e 6. 715 6558
R o 170331 v v Hatheway & Steane, Inc., Hart- !
J g ford it s Sl NS R 6.54 | 6.58
BUar No. 163137 . ovviviennn Hatheway & Steane, Inc., Hart-
, j Tord o e R e L 6.50 | 6.58
B N0 405457 ... s e Hatheway & Steane, Inc., Hart-
' fordin s i e 6.58 | 6.58
57 N0, 160009 . vouiii s Hatheway & - Steane, Inc., Hart-
g : : Tord e e I R 6.58 | 6.58
L 80 N6 162058 1ot inss Hatheway & Steane, Inc., Hart- {
A e B SO I NS R 6.66 | 6.58
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TasLE IV. ANALYSES oF COTTONSEED AND LiNSEED MEALS—Continued.

Per cent,
Nitrogen,
T P Ao TR s
:g Mané‘:ﬁ%%ffroﬁifgber’ Purchased, Sampled or Sent by g
8 it
5 g g
N : & 3
Apothecaries Hall Co.,
Waterbury, Conn. ;
1508 eGar No 62000 o s v o Hatheway & Steane, Inc., Hart-
; fordinf s gl STy 6.53 | 6.58
1504 | Car No. 161055 v coiiihini s Hatheway & Steane, Inc., Hart
ity MO ERREe S e R 6.42 | 6.58
1505 Car-NoAF379 = i oa et s i Hatheway & Steane, Inc., Hart-
forde Il T S e e 6.72 | 6.58
162501 Car No 5341 s el R Hatheway & Steane, Inc., Hart
Hordaes R e 6.33 | 6.58
8820/ | Car No. 156920 .. ....:u0isenn Hatheway & Steane, Inc., Hart
Tordil ami s e e 6.66 | 6.38
8828 L Gar NoaZ6l 1l oo sl ol 2 s Hatheway & Steane, Inc.,, Hart-
Fordio s LA e s e 6.66 | 6.58
88290l01Car: No 158940 vl oo s v it & Hatheway & Steane, Inc., Hart
SRR I e Sl 6381658
88308 EGar Noa55303 81 nhis ot ey Hatheway & Steane, Inc., Hart-
Tl oo e S 6.73 | 6.58
Ashcraft-Wilkinson Co., 3
Atlanta, Ga. Sl [
19510 Paratniounbs es oo sinsnioe i Station agent. Stock of Amos D.
Bridge’s Sons, Hazardville ....| 5.65| 5.76
8760 [PCar N.H 167451 25,00 vavisans Cullman Bros., Hartford ........ 6:928F ...
SN Gar NETI ZITRA o s e Cullman Bros., Hartford ........ 6.05
878 (1Car N H 165813 n. v vt Cullman Bros., Hartford ........ 6.83 e, .
881 | Helmet, Car L& N. 15890 ....| Cullman Bros., Hartford ........ 6.67 | 6.56
882 | Helmet, Car.B. & O.194016 ...| Cullman Bros., Hartford ........ 6.78 | 6.56
883 | Helmet, Car L. & N. 14274 ....| Cullman Bros., Hartford ........ 6.83 | 6.56
884 | Helmet, Car N. H. 168439 ....| Cullman Bros., Hartford ........ 6.74 | 6.56
885 | Helmet, Car No. 150244 ...... Cullman Bros., Hartford ........ 6.56 | 6.56
1029 | Helmet, Car N. H. 169671 uCullmanBros,, Hartford s .o 6.60 | 6.56
1286 | Helmet, Car No. 163490 ...... I. Kaffenburgh Sons, Inc.,
Hartiord s 0l s v o 6.70 | 6.56
1287 | Helmet, Car No. 231485 ...... I. Kaffenburgh & Sons, Inc.,
Elartford 2= it 0 e 6.55:] 6.56
1288 | Helmet, Car No. 30347 ...... I. Kaffenburgh & Sons, Inc.,
Hartford .00 00 6.45 | 6.56
1289 | Helmet, Car No.162083 ......| I. Kaffenburgh & Sons, Inc.,
Harttord b e e EEe i 6.68 | 6.56
1290 | Helmet, Car No. 342072 ...... I. Kaffenburgh & Sons, Inc,
dlantiordlia 20 i e St 6.20 [ 6.56
1291 | Helmet; Car No, 62951 ....... I. Kaffenburgh & Sons, Inc.,
ElSttiord s e o mnnae G178 6:56
1292 | Helmet, Car No. 166275 ...... I. Kaffenburgh & Sons, Inc,
Harbiord o Bl oS ) 6.48 | 6.56

ABLE
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IV. ANALYSES OF COTTONSEED AND TinsEED MEALs—Continued.

ufacturer or Jobber,
ManCar No. or Mark

Purchased, Sampled or Sent by

 Ashcraft-Wilkinson Co.,
; Atlanta, Ga.
Helmet, Car No. 160890
1met, Car C. N. 428278
C. N. 409048
Jmet, Car C. N. E. 10559 ...
onarch, Car N. Y. 84844 and

narch, Car C. of Ga. 58030

............

elmet, Car W. of A. 959 ....
onarch, Car N.Y. 160303 and
7727

[onarch, Car N. Y. 163385 and
I 50564, . s s
‘Monarch, Car B. & O. 192375

F. W. Brode Corp,,
Memphis, Tenn.

.............

Owl Brand 43%
gwl Brand 43%

Humphreys-Godwin Co.,
Memphis, Tenn.

Dixie

.....................

I. Kaffenburgh & Sons, Inc,
Hantfordaicl.an s ol s
I. Kaffenburgh & Sons, Inc,
Hantiord i s s o e ol
I. Kaffenburgh & Sons, Inc,
B R ai e b o e et e SRR R B
I. Kaffenburgh & Soms, Inc,
Hartiord |- s aiaaa o coniy

Spencer Bros., Inc., Suffield
Spencer Bros., Inc., Suffield

Spencer Bros., Inc., Suffield
Spencer Bros., Inc., Suffield
Spencer Bros., Inc., Suffield
Spencer Bros., Inc., Suffield

Spencer Bros., Inc., Suffield
Spencer Bros., Inc., Suffield
Spencer Bros., Inc., Suffield

Spencer Bros., Inc., Suffield
Spencer Bros., Inc., Suffield

Station agent. Stock of F. N.

Buckland, So. Manchester ....
Geo- T. Soule Co., New Milford..
Geo. T. Soule Co., New Milford..
Geo. T. Soule Co., New Milford. .

Station agent.

Barnum, Danbury

Station agent.
Ford, Suffield
Station agent.

field Farmers’ Exchange, Bloom-

field
Station agent.

Phelps, Thompsonville

Stock of C. S.
Stock. of i Frank

Stock of Bloom-

Stock of Geo. S.

Per cent.
Nitrogen.
3

7 | ¢
6.59 | 6.56
6.57 | 6.56
6.56 | 6.56
6.56 | 6.56
6.94 | 6.88
6.90 | 6.88
702 6.88
6.49 | 6.56
B2 15776
6,535 6250
7.08 | 6.88
6.71 | 6.56
6.56 | 6.56
7.02 | 6.88
6.90 | 6.88
6.28 | 6.56
6.60 | 6.88
6.54 | 6.88
6.70 | 6.88
6.66 | 6.58
6.58 | 6.58
6.8 | 6.88
5,781 575
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TaBLE IV. ANALYSES OF COTTONSEED AND LINSEED MEALS—Continued.

Per cent.
Nitrogen.
2 Mangig%\tj\éfe;‘rol{&ggllzber, Purchased, Sampled or Sent by —8‘
= 2
£ : g
= (]
Humphreys-Godwin Co.,
i Memphis, Tenn. .
HBOONIS D i .oy s RPN St:é[l{t'io}lil ;gent. Stock of John AR
S ichards, So. Glastonbury .... 37 | 6.56
iggg B}X}e, gar II:IIO' %ggé‘gﬁ ~~~~~~~~ J. Bermant, Ellington .. ... R 6.48 | 6.58
el D!X}e: Car NO. 351144 ~~~~~~~ J. Bermant, Ellington ........... 6.69 | 6.58
s Bl}l(lle’C 35\1 I?I. Har 1. Bermant ‘Ellinoton 1.5 o0 6.39 | 6.58
- Dl'l L Car IN. 1. 71014 .oeenne Cullman Bros., Inc., Hartford ...| 7.02 | 6.88
73 ixie, Car N. H.169423 ...... Cullman Bros., Inc., Hartford ...| 6.41 | 6.58
874 | Dixie, Car N. H. 163452 ...... Cullman Bros., Inc., Hartford ...| 6.58| 6.58
875 | Dixie, Car No. 160484 ........ Cullman Bros., Inc., Hartford ...| 0.45| 6.58
1331 | Dixie, Car N.H. 90428 ....... Cullman Bros., Inc., Hartford ...| 6.67 | 6.58
1332 | Dixie, Car N. H. 160152 ...... Cullman Bros., Inc., Hartford ...| 06.66 | 6.58
igg,’% ]Ig;xge, Car NoH . 873098 L ... Cullman Bros., Inc., Hartford ...| 6.58 | 6.58
133;} que, Car N H. 79245 ..., Cullman Bros., Inc., Hartford ...| 6.54 | 6.58
: D}x;e, Car NUH 164093 S0, o5 Cullman Bros., Inc., Hartford ...| 0.62 | 6.58
1336 ixie, Car N. H. 158079 ...... Cullman Bros., Inc., Hartford ...| 06.60 | 6.58
337 D]IX}C, Car N.-H. 160898 (... . Cullman BrOS., IHC., Hartford ... 6.68 6.58
1338 | Dixie, Car No. 162523 ...... ..| Cullman Bros., Inc., Hartford ...| 6.58 | 6.58
1339 | Dixie, Car No. 80648 ......... Cullman Bros., Inc., Hartford ...| 06.58 | 6.38
]].ggg Dlee, @ar Ne. 76146 15 b Cullman Bros" InC., Hartford ... 6.59 6.58
20 TR e J. R. Debone, East Hartford ....| 6 36 %
ixie, Car No. 62046 ......... L. B. Haas & Co., Inc., Hartford| 6.39 | 6.58
981 D}x}e, Can Noy 245409 ..o .0 L. B. Haas & Co.’ Inc., Hartford|- 6.83 6.58
982 DI.X{C, Car No. 45358 il o L. B. Haas & CO., Inc_’ Hartford 6.50 6.58
983 | Dixie, Car No. ot e R R e L. B. Haas & Co., Inc., Hartford] 6.42| 6.58
984 | Dixie, Car No. 6952 L o« L. B. Haas & Co., Inc., Hartford| 6.45 | 6.58
985 Dl.Xl.e, CarNo. 44183 . os o os . L. B. Haas & CO., Inc.’ Hartford| - 6.32 6.58
1032 D!x}e, Car NoldZI 1Sl n L. B. Haas & Co., Inc., Hartford 6.52 6.58
1033 que, @an Nordoddl s I.. B. Haas & C().’ Inc,, Hartford 6.44 6.58
1344 | Dixie, Car No. 171241 ........ L. B. Haas & Co., Inc, Hartford| 6.57 | 6.58
914 | Dixie Huntington Bros., Windsor ..... 6.42 | 6.58
915 | Dixie Huntington Bros., Windsor ..... 6.61 | 6.58
916 | Dixie Huntington Bros., Windsor ..... 6.46 | 6.58
917 | Dixie Huntington Bros., Windsor ..... 6.46 | 6.58
744 | Dixie S. F. Holcomb & Son, West
i Granby: ol naate <6400 5658
HOIRIRID xie i ons e e o S.GF, bHolcomb & Son, West
o TR T v e R T e 6.64 | 6.58
1906 | Dixie, Car No. 163938 ........ Max Lavitt: Ellington = .o . 6.37 | 6.58
1907 | Dixie, Car No. 166562 ........ Maxhlavittis Ellington .V 6.59 | 6.58
1908 Dixie, Car No. 170190005 5 5 Max Lavitt, Ellington .......... 6.47 | 6.58
B e H. C. Nelson, West Suffield ... .. 6.58 | 6.58
906 | Dixie, Car C. G. A. 51140 JUAG N, Shepard, Hartford ..., ... 6 61| 658
SR Dixie, Car Noi 1 oo oiivins M. Silverberg, Ellington ........ 6.42 | 6.58
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Tapte IV. AwnALYSES OF COTTONSEED AND LinseEpD MearLs—Continied.

Per cent;
Nitrogen,
Man&x}fﬁ%\ge&‘roﬁgﬁber, Purchased, Sampled or Sent by -xé'
; ; o
o =1
= ]
Humphreys-Godwin Co.,
Memphis, Tenn.
e Gon o2 i L M. Silverberg, Ellington ........ 6.46 | 6.58
Danish, Car Southern 167164..| Spencer Bros., Inc., Suffield ... .. 56071115276
Danish, Car A. C. L. 50466 ....| Spencer Bros., Inc., Suffield ..... 563 |5.76
Danish, Car C. M. St. P. 708260| Spencer Bros., Inc., Suffield ... .. 5.0 570
Danish, Car Southern 168634. .| Spencer Bros., Inc,, Suffield ..... BI70515 2556
Danish, Car Southern 131844. .| Spenccr Bros., Inc., Suffield ..... 5.66 | 5.76
Danish, Car A. C. L. 30742 ...| Spencer Bros., Inc., Suffield ..... 5.8 |- 5506
Danish, Car A. C. L. 17430 Spencer Bros., Inc., Suffield .. ... S s
i I B S R S e S ) Henry E. Wells, Warehouse Point|  6.55 i
T Nine e s e S Henry E. Wells, Warchouse Point|  6.65 P
Pixie, Car No. 163226 ........ L. Wetstone & Sons, Hartford . 6.44 | 6.58
Dixie, Car No. 341534 ........ L. Wetstone & Sons, Hartford ..| 6.31 | 6.58
i tie Car No. 166772 ... .. L. Wetstone & Sons, Hartford ..| 6.55| 6.58
Dixie, Car No. 80678 ......... L. Wetstone & Sons, Hartford ..| 6.30 | 6.58
Dixie, Car No. 81014 ......... L. Wetstone & Sons, Hattford ..| 6.40 | 6.58
EDixic, Car S. P. 20654 ....... L. Wetstone & Sons, Hartferd .. 6.34 | 6.58
International Agricultural
Corp.,
Atlanta, Ga.
T s e P S W S, Pinney Suffield o v 6.66 | 6.56
L. B. Lovitt Co.,
Memphis, Tenn.
“Lovit” 36%, Car 1. C. 190247| A. N. Shepard & Son, Hartford.. 5.58 1576
“Lovit” 36%, Car I. C. 173354| A. N. Shepard & Son, Hartford. . 5.60 | 5.76
Marianna Sales Co., ;
Memphis, Tenn. L :
BMihite Mule .o cisssvs Charles J. Hartz, Burnside '...... 6.16 | 6.58
Olds & Whipple, Inc.,
Hartford, Conn.
@ No. 161099 ..cvviiivnnint L. B. Haas & Co., Hartford ....| 6.53
............................. The Hartman Tobacco Co., Hart-
it e L B 6.95
............................. The Hartman Tobacco Co., Hart-
T L s o e WA e e 7.13
............................. Silberman & Kahn, Hartford ....| 6.48
B N0 161306 0 it Silberman & Kahn, Hartford ....| 6.66
At N0 163813 i cnevvesonin Silberman & Kahn, Hartford ....| 6.58
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Station No.

Manufacturer or Jobber,
Car No. or Mark

1549
2070

986
1345
8833
8822
8823

918
1703

863
864
940
941
942
943
944

1661

1721
1178

1179
1180

Manufacturer Unknown.

.............................

Archer-Daniels-Midland Co.,
Minneapolis, Minn.

Car N RO s o

CarNo 170308 . i e i

CariNoy 10432 -0 0 o0

Car N0 053 s i
@ar N0 002 sl o

.............................

Kellogg and Miller, Inc.,
Amsterdam, N. Y.

CarNo 95173 ' i i e
Car No. 219843 . S S
@arNo: 33185 ool v
Car No. 254108 ..... o
Car No. 48392 . ie . i Soon
Gar Noi2ld5e50 00 T s o ‘. g
Car No. 2209184 0. ¢ S
Truck No. 4791 ... ... ..., A
Car No. 169078 ..... e g
Gar No 805000 iz et
Car No. 35447 ......... s
Car No.229149 ....... 0., oe

Purchased, Sami)ied or Sent by

-J. R; Debone, East Hartford . ...
Karl C. Kulle, Suffield ..........

Linseed Meal.

L. B. Haas & Co., Inc., Hartford
L. B. Haas & Co., Inc., Hartford
Hatheway & Steane, Inc., Hart
Torda A s s L
Hatheway & Steane, Inc., Hart-
OndenTa fo e B e e
Hatheway & Steane, Inc., Hart-
dapd il s et s
Huntington Bros., Windsor .....
L. Wetstone & Sons, Hartford ..

Hatheway & Steane, Inc., Hart-
faEde et A o e e
Hatheway & Steane, Inc., Hart-
Tordh s S SR R ra
Hatheway & Steane, Inc., Hart-
ford®. 0l e LR e i
Hatheway & Steane, Inc., Hart-
o R b S G S ST L
Hatheway & Steane, Inc., Hart
EiT e o ¢ o G S e

Hatheway & Steane, Inc., Hart
i Dy st SR R BB o
A. N. Shepard & Sons, Hartford
Hatheway & Steane, Inc., Hart
VT g Pt e Sl i b e £ E
Hatheway & Steane, Inc., Hart
forder oo sr i e
Hatheway & Steane, Inc., Hart-
o dss s S TS

Per cent,
Nitrogen,
il
g 5
0 8
6-55.10
6.43 | 6.56
SR 52
5018 [ 5.12
5.64
563
S56d L .
e [
SelGlE 512
5570 5 44
5u520155 44
5.41 5.44
5.48 | 5.44
5.61 | 5.44
5.59 | 5.44
Soh7a s 4
5:25- i85 44
5.48 | 5.44
5.45 | 5.44
5,57 544
5.52 | 5.44

: el . . .
‘ghloric acid and the acid solution then treated with lime or limestone
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II. RAW MATERIALS CHIEFLY VALUABLE FOR
PHOSPHORIC ACID.

PRECIPITATED BONE PHOSPHATE.

This material is a by-product obtained in the manufacture of
atin and glue stock from bone. Bones are treated with hydro-

o precipitate the phosphates. The term “precipitated phosphate”
is generally used to designate the article derived from bone as here
described ; but it would be descriptive also of material of similar
ubstance and quality derived from other sources. The terms
“hone phosphate” or “precipitated bone phosphate” are correctly

‘applied only to those concentrated phosphates derived from boue.

Precipitated bone phosphate is valuable for its high available
hosphoric acid, the guaranty for which is generally placed at 30
38 per cent. : :

Twelve samples were examined this year, three of which were
sampled by the Station Agent and the others by purchasers.

Guaranties, so far as given, were met with substantial margins of
safety.

There were three price quotations, all $45.00 a ton, at
which available phosphoric acid has cost the purchaser 5.3 cents
a pound. §

Analyses are given in Table V.

SUPERPHOSPHATE.

This important base material, formerly called “acid phosphatg,”
is made by treating phosphate rock with sulphuric acid, which
results in a mixture of mono-calcium phosphate and calcium sul-
‘phate or gypsum. The phosphoric acid is largely in available

~ form and generally is guaranteed at 16 per cent.

Eighteen samples were analyzed, four of which fell below guar-
anties by amounts greater than 0.25 per cent. The deficiencies
ranged from 0.3 to 1 per cent. The average of all samples is
16.65 per cent and the average of quoted prices is about $25.00 per
ton, thus available phosphoric acid from this source has cost
approximately 7.5 cents a pound this year.

Analyses are given in Table VI. :

- Sample 1629, Phospho Tobacco, is classed with the superpho§-
phates, but it contains about 3 per cent less available phosphoric
acid and is guaranteed accordingly.

BASIC SLAG.

Basic slag is a by-product in the manufacture of steel from
phosphatic iron ores. It should contain not less than 12 per cent
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h not less than 80 per cent should

ic
be “available” by the Wagner method.*

One sample, 1956, from stock of A

of total phosphoric acid, of wh

pothecaries Hall Company,

per cent of total
The material meets t

¢ ach
he requirements

phosphor
t under the guaranty

-

bout 0.5 pér cen

In contained 16.58
and 14.43 per cent available.
for standard basic slag, but is a

was analyzed.
given by the seller.

i

* Assoc. of Official Agricultural Chemists, Proc. of Oct. 1925.
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TaBLe VI. ANALYSES OF SUPERPHOSPHATE (AcID PHOSPHATE)..

Phosphoric Acid. g
% Available. 8
< Manufacturer or Wholesale Dealer. Dealer or Purchaser. g e %
P = 2 g
g g ; g g 2
= : E : |k 5
&G 5 2 £ |8 5
\ (o]
Sampled by Station. . Eg
1496 | American Agricultural Chemical Co., New % % % % &
Neotk (i elin il it it el New Canaan: Clap Board Hill Farm..| 0.65 | 17.12 | 16.47 | 16.00 &
1446 | Apothecaries Hall Co., Waterbury ........ Waterbury: Templeton’s Hardware Co.| 1.60 | 17.28 | 15.68 | 16.00 =
1568 | Armour Fertilizer Works, New York City| Stamford: F. A. Bartlett Tree Expert : %
3 o tt Enten ool L a L s el e e 0.48 | 20.50 | 20.02 | 20.00
1576 | Armour Fertilizer Works, New York City| Meriden: Raven’s Hardware Co. ...... 0.69 | 17.16 | 16.47 | 16.00 w
1585 | Associated Seed Growers, New Haven ....| Milford: Associated Seed Growers ....| 0.43 | 17.25 | 16.82 | 16.00 &
1373 | Berkshire Chemical Co., Bridgeport ....... HamdentoloeAs Strileh. o v o8 e 0.15 . 17:21. |- .06 (51600888
1368 | Consolidated Rendering Co., Boston, Mass.| Highwood: H. D. Peters ............. 0.10 | 19.80 | 19.70°| 20.00 ©
1600 | Consolidated Rendering Co., Boston, Mass.| Wallingford: Laden Bros. ............ 1.53 | 17.60 | 16.07 | 16.00 2
1425 | Eastern States Farmers’ Exchange, Spring- :
Reld N ags e cestiiaty S ees DI New Canaan: Hoyt's Nurseries ....... 076 (016731, 15. 978 =1 62010
1500 | Eastern States Farmers’ Exchange, Spring-
fleld oV aac e L e e Southington: Julius Lewis .....:...... 0.43 | 16.60 | 16.17 | 16.00 @
1475 | Olds & Whipple, Inc., Hartford ........... So. Manchester: F. T. Blish Hardwar< g
(Ol S n s St ko SR 1.40 | 16.40 | 15.00 | 16.00 ¢
1472 | The Rogers & Hubbard Co., Portland ..... Sampled bR toRviT T S e 0.15 | 17.76 | 17.61 | 16,000 02
1398 | Standard Phosphate & Acid Works, Balti- >
tbre SN T e T e e ) Southport: Geo. S, Jennings ....... ... 0.58 | 1615 |- 15,57 =1600 5
()
oo

Tapte VI. ANALYSES oF SUPERPHOSPHATE (Acip PHosPHATE)—Concluded.

Phosphoric Acid.
) ““Available.”
£
S “  Manufacturer or Wholesale Dealer. Dealer or Purchaser. '(“9) 4
“ = 8 ¢
8 ® - = i 5 <
8 E= s 2 g 5
0 O o <3 O -
i
o
Sampled by Station. { o o % o 2
1619 [ T..P. Thomas & Son, Philadelphia, Pa. ....| Hamden: Ira W. Beers .............. 0.28 |- 17.08 | 16.80 | 16.00 "
1633 | Virginia-Carolina Chemlcal Co., New York E
Gty e 0 s s S e New Britain: Stanley Svea Coal Co. ..| 1.25 | 17.30 | 16.05 | 16.00 5 .
1634 | Wilcox Fertilizer Co., Mystic ............. Sampled at idetony tat Bl erOTuEEE L 0.10 18.12 | 18.02 k17 .00 s
Phospho Tobacco.
1629 | Virginia-Carolina Chemical Co., New York
(g IR ey S N e New Britain: Stanley Svea Coal Co. ..| 0.78 | 13.89 | 13.11 | 13.00
Sampled by Purchaser. i
2029 | United States Guano Co., Baltimore, Md...| Suffield: Lester Lloyd ............... 20 A 800 17,101 1600

ST
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III. RAW MATERIALS CHIEFLY VALUABLE
FOR POTASH.

CARBONATE OF POTASH.

This salt contains 68.2 per cent of potash (K,O), when pure and
dry, but commercial grades will contain from 60 to 65 per cent.

Twenty-five samples were examined. One sample was old stock
held over from last year and had absorbed a good deal of moisture
and another sample, 1433, was low in potash, probably for the same
reason. Sample 1775 was of geod grade but somewhat under the
guaranty given for it. All other samples were satisfactory, many
exceeding 65 per cent. The average of all samples, excluding
Nos. 1433 and 999, is 65.54 per cent. Prices quoted ranged from
$6.25 to $6.60 a hundred pounds, at which figures potash in a salt
testing 65.5 per cent cost the purchaser from 9.5 to 10 cents a
pound.

Analyses are given in Table VIL.

MURIATE OF POTASH.

The grades of this material which are used for fertilizer contain
from 48 to 50 per cent of actual potash (K,O), largely as chloride.
Chlorides are detrimental to tobacco of the types grown in New
England and hence muriate of potash is avoided for tobacco
mixtures in this State. :

Ten samples were examined and all of them exceeded guaranties.
The average of all samples is 50.5 per cent potash and at $52.00 a
ton potash costs 5.1 cents a pound.

Analyses are given in Table VII.

SULPHATE OF POTASH.

This salt for fertilizer purposes should contain not less than 48
per cent of potash, and not more than 2.5 per cent of chlorine.

Nineteen samples were analyzed. Most of them met guaranties
with substantial averages. Nos. 1196 and 1458 showed shortages
in potash approaching 1 per cent. The average potash content
found is 49.3 per cent. Prices quoted ranged from $69.00 to
$71.00 a ton and averaged $69.50, which makes the cost of potash
from this source about seven cents a pound.

SULPHATE OF POTASH-MAGNESIA.

This potash salt was formerly known as “double manure salt,” a
name which is now practically abandoned. It is a double sulphate

t Assoc. of Official Agricultural Chemists, Proc. of October, 1925.

POTASH SALTS, ETC. 45

potash and magnesia containing 25 per cent or more of potash,
d is fairly free froin chlorine which should not be present in
2i5 pet-cent: : :

5el\7lsagf1re szﬁts” is a very different article seldom found in this
ate. This material contains 20 to 30 per cent of potash, which
chiefly in the form of chloride. :

Only two samples of sulphate of potash-magnesia were analyzed
is year. Both satisfied guaranties with substantial overruns.

COTTONHULL ASHES.

" This material is extremely variable in composition. Most or all
Ejf this fertilizer as sold in this State is screened and remixed by
e jobber handling it and some improvement has been secured as
gards uniformity. However, different shipments show wide
riations, and different portions of the same lot may vary con-
derably in composition. \ 3 :

Sixty samples of these ashes have been examined this year and
the results are given in Table VIIL.

Assoc. of Official Agricultural Chemists, Proc. of October, 1925.
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TasLE VII.

ANALYSES OF Potasm SaLrts, ETc.

Potash.
2’ Manufacturer or Wholesale Dealer, Dealer or Purchaser. E’
: g F
= g H
g 2 :
n < &}
Carbonate of Potash.
Sampled by Station. % %
1954 | Apothecaries Hall Co., Waterbury, Conn. ............. Samplediat factory . oot i e 66.24 | 60.00
1463 | Olds & Whipple, Inc., Hartford, Conn. ................ Sampledl at TaCtOry eis: v hics s os e e e s 67.49 | 65.00
Sampled by Purchaser. : :
1181 | Apothecaries Hall Co., Waterbury, Conn., Car No. 3683| Hatheway & Steane, Inc., Hartford .......... 61.13 | 60.00
1182 | Apothecaries Hall Co., Waterbury, Conn., Car No. 46112| Hatheway & Steane, Inc., Hartford .. 60.00
1183 | Apothecaries Hall Co., Waterbury Conn., Truck 1003 ..| Hatheway & Steane, Inc., Hartford .. 60.00
1184 | Apothecaries Hall Co., Waterbury, Conn., Car No. 48305 Hatheway & Steane, Inc., Hartford .68 60.00
1266 | Apothecaries Hall Co., Waterbury, Conn., Car No. 400..| Hatheway & Steane, Inc., Hartford .......... 63.85 | 60.00
1659 | Apothecaries Hall Co., Waterbury, Conn., Truck 4791 ..| Hatheway & Steane, Inc., Hartford .......... 64.18 | 60.00
1723 | Apothecaries Hall Co., Waterbury, Conn., Car No.
416271 o i e e N A N Shepard & Son, Battiord © .00, 000 63.10 | 60.00
999 | Berkshire Chemical Co., Bridgeport, Conn. ............ James T. Burgess, Thompsonville ........... 56,4350 e
1228 | Harshaw, Fuller & Goodwin, New York, Car No. 16986| American Sumatra Tobacco Co., Bloomfield ..| 66.52 | .....
1174 | International Agricultural Corp., Atlanta, Ga. ......... WS Pinney,: Shifteldir it & ot el
725 | A. Klipstein Co., New York, Car No. 44552 .......... American Sumatra Tobacco Co., Bloomfield ..| 66.43 | .....
726 | A. Klipstein Co., New York, Car No. 165034 .......... American Sumatra Tobacco Co., Bloomfield . .| 65.53 | .....
727 | A. Klipstein Co., New York, Car No. 62255 ........... American Sumatra Tobacco Co., Bloomfield ..| 67.42 | .....
729 | A. Klipstein Co., New York, Car No. 342273 .......... American Sumatra Tobacco Co., Bloomfield ..| 66.97 | ......
730 | A. Klipstein Co., New York, Car No. 415088 .......... American Sumatra Tobacco Co., Bloomfield ..| 66.09 | ......

*Moisture, 16.20%.

Last year’s stock.

R0¢ : NILITINGD
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TasLe VII. ANALYSES oF PorasH Sarts, Erc—Continued.

Potash.

3 e

;2 Manufacturer or Wholesale Dealer. Dealer or Purchaser, %

g < E

Carbonate of Potash.

Sampled by Purchaser. : el % %
893 | A. Klipstein Co., New York, Car No. 71236 ........... American Sumatra Tobacco Co., Bloomfield ..| 66.22 | .....
894 | A. Klipstein Co., New York, Car No. S7EAA 3 o o American Sumatra Tobacco Co., Bloomfield ..| 67.29 | .....
1226 | A. Klipstein Co., New York, Car No. 23995 ........... American Sumatra Tobacco Co., Bloomfield ..| 65.94 | .....
1227 | A. Klipstein Co., New York, Car No. 19569 ........... American Sumatra Tobacco Co., Bloomfield ..| 65.56 | .....
1229 | A. Klipstein Co., New York, Car No. QEGEQ I St e American Sumatra Tobacco Co., Bloomfield ..| 66.12 | .....
1775 | Olds & Whipple, Inc., Hartford, Conn., Car N. H. 150075| Silberman & Kahn lantiond o CRgr 635 245 B G500
1685 | Olds & Whipple, Inc., Hartford, Conn. ................ Silberman & Kahn, Hartford ................ 60.20 | 65.00
1433 | Manufacturer UNKNOWI ....veenrronneanneonsreineonns P liAnderson; W ITTASO G i1« e oo il ds s 5890 et

Muriate of Potash.
Sampled by Station. : :

1738 | American Agricultural Chemical Co., New York ....... Sampled at factory, West Haven ............ 51.78 | 50.00
1413 | Apothecaries Hall Co., Waterbury, Conn. ............. Samplediat Factory t oo i s s 51.64 | 50.00
1565 | Armour Fertilizer Works, New York .........c..oou.n. F. A. Bartlett Tree Expert Co., Stamford ....| 50.50 | 48.00
1394 | Berkshire Chemical Co., Bridgeport, Conn. ............ Sampled at factory ...... L SO 50.20 | 50.00
1670 | Berkshire Chemical Co., Bridgeport, Conn. ............ Knowles—Lombagd Co., Guilford o.oivs o0 50.65 §0.00
1370 | Consolidated Rendering Co., Boston, Mass. ............ H. D. Peters, Highwood .........coiciiiinen 51.88 | 50.00
2158 | Eastern States Farmers’ Exchange, Springfield, Mass. ..| F. W qudlng, Nprth Haven i et s 48.46 | 48.00
1608 | Standard Phosphate & Acid Works, Baltimore, Md. ... Julius: Eewis, Southington .. ..ot v aiaaioo. 48.18 | 48.00

*01d ‘SIIVS HSVIOL
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TaBrE VII. AnNaLysEs oF Porasm Savts, Erc.—Continued.

Potash.
ze Manufacturer or Wholesale Dealer. Dealer or Purchaser, E
g 9 g
0 =3 O
Muriate of Potash.
Sampled by Station. % %
1917 | L. P Thomas & Sou, Philadelphia, Pa. . .o i aa - € Thompson, Unionville .. ooi oo B 50.40 | 50.00
1635 | Wilcox Fertilizer Co., Mystic, Conml. «..oouvuuuuunnann. Sampled atsfactory bt s sl 51.70 | 50.00
Sulphate of Potash.
Sampled by Station. 7
1734 | American Agricultural Chemical Co., New York ....... E. J. Bantle, Glastonbury 49.59 | 48.00
1758 | Apothecaries Hall Co., Waterbury, Connl, .......cu...- Sampled atFactoyhn b 50.72 | 48 00
2148 | Armour Fertilizer Works, New York ................. James E A Caffrey, Cromwell . 0o veoo| 49733 | 48 00
1393 | Berkshire Chemical Co., Bridgeport, Conn. ............ Sampled gt TaciOny o ol e b e 49'05 48100
1422 | Consolidated Rendering Co., Boston, Mass. .......... s AL T Brishie \@o., New Hawen U0 Ui ot 49,87 48.00
1880 | Eastern States Farmers’ Exchange, Springfield, Mass. ..| Frank V. Williams, Buckland ............... 49,46 | 48 00
1458 | Olds & Whipple, Inc., Hartford, Conn. ........... Sl Sampled ot TaCtOrY ot it i et v e i ' ol
47.80 | 48.65
e Sampled by Purchaser.
1185 | Apothecaries Hall Co., Waterbury, Conn., Truck 1002 ..| Hatheway & Steane, Inc., Hartford .......... 49.54 | 48.00
1186 | Apothecaries Hall Co., Waterbury, Conn., Car No. 5430| Hatheway & Steane, Inc., Hartford .......... 47.14 | 48.00
1267 | Apothecaries Hall Co., Waterbury, Cont., Car No, 402..| Hatheway & Steane, Inc., Hartford ...... ....| 48.33 | 48.00
1658 | Apothecaries Hall Co., Waterbury, Conn., Truck 4791 ..| Hatheway & Steane, Inc., Hartford .......... 48.56 | 48.00
1727 | Apothecaries Hall Co., Waterbury, Conn., Car No. 166056 A. N. Shepard & Son, Hartford ............. 48.98 | 48.00

TAELE VII. ANALYSES OF PoTASH Savrs, Erc—Concluded.

Potash.
;2 Manufacturer or Wholesale Dealer. Dealer or Purchaser, 'g
i g &
. - &
Sulphate of Potash.
Sampled by Purchaser. i ‘ % %
997 | Berkshire Chemical Co., Bridgeport, Conn. ............ James T. Burgess, Thompsonville ........... 49.10 | 48.00
1986 | Berkshire Chemical Co., Bridgeport, Conn. ............ Nolsr HickeyiSBurnsides 2 0 ool 49.25 | 48.00
728 | Harshaw, Fuller & Goodwin, New York, Car No. 184770 American Sumatra Tobacco Co., Bloomfield .. SOEh T
2028 .| Olds & Whipple, Inc., Hartford, Conn. .......... B Lester Eloyd, Suffield i inie i oo 51.33 | 48.65
1686 | Olds & Whipple, Inc., Hartford, Conn. ................ Silbermian & Kahn iHartiord . .00 o el 48.43 | 48.65
1777 | Olds & Whipple, Inc., Hartford, Conn., Car N. H. 150075| Silberman & Kahn, Hartford ................ 49.60 | 48.65
1700° [ Olds & Whipple, Inc, Hartford, Conni oot oo on o LadVietstone & Sons, iBartiord o v s e s 49.73 | 48.65
Sulphate of Potash and Magnesia.
Sampled by Station.
1408 | Apothecaries Hall Co., Waterbury, Conn. ............. Samplediatatictompaiae 0 o e R T 27.25" | 26.00
1968 | Eastern States Farmers’ Exchange, Springfield, Mass...| Paul W. Caldwell, New Milford ............. 2771 25500

80§ NITETING
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- TasLe VIII.

ANALYSEs oF CorroN HuLL ASHES.

k=l
Q
2 ! <
é Manufacturer or Wholesale Dealer. Dealer or Purchaser. o i
. P i
Z 4 z g
& = A ~
Sampled by Station. % % %
9852 | Ed. Eggert, Hartford, Conn., Car Rock Island 57595 ...| American Agricultural Chemical Co., West :
E v G e ST e s 15.77 | 2:55 | 1465
9888 | Ed. Eggert, Hartford, Conn., Car N. H. 166696 ........ American Agricultural Chemical Co., West
¢ Havene o0 Soeben oot o i o 18.45 | 2.57 | 18.77
9889 | Ed. Eggert, Hartford, Conn., Car S. L. S. F. 147205 ...| American Agricultural Chemical Co., West
Havenes o e O i i 22 45 267 .| "15:68
9890 | Ed. Eggert, Hartford, Conn., Car A. T. & S. F. 46228 ..| American Agricultural Chemical Co., West )
Haven, . i i o o gRiaail 19.25 | 4.77 | 23:69
303+ Ed. Ezgert, Hartford, Conn., ot No 1 oo oiiimiot E. B Hags & Coy Hateford .. 00 o8 5. 50 12,13 2,988 3107
304 | Bd. Eesert, Hartford, 'Conn Lot No. 2 - ..o oo oo L. B i aas:& Co., Flartford i, i ooiies 13.20 | 4.71 | 29.13
407 |:Ed. Eegert, Hartford, Conn. e, oo ion v i LB Haas & Co, Hantiord o v n s o0 14,33 | 4.26. | 27.95
1945 |- Bd. Ecgert, Harttord Contil, v oo i ooy G. A Peckhiamg Sutheld Sonn. oin he s i .3.14 | 31.84
1324= Bd "Bogert. Hdrtlord Conmiy il o ooaiac s ol ity ol eR S Shepard =S o WA ndsOr s op e ST R 3 e |5 2234
1322 | International Agricultural Corp., Boston, Mass. ........ . E =Shepard. Sol Witidsort o o o il g 2.44 | 32.46
1323 | International Agricultural Corp., Boston, Mass. ........ T Shepard, So-Windsor oo - wailie 2.45 | 32.3F
: Sampled by Purchaser. :
2077 | F. W. Brode Corp-, Memphis, Tenn., Car No. 37614 ...| The Otee Tobacco Corp., Hartford .......| ..... 2.:654 208
2114 | F. W. Brode Corp., Memphis, Tenn., Car No. 128835 ..| The Otee Tobacco Corp., Hartford .......| ..... 2,73 {23l 15
2115 | F. W. Brode Corp., Memphis, Tenn., Car No- 28161 ...| The Otee Tobacco Corp., Hartford .......| ..... 1.83 | 15.47
2139 | F. W. Brode Corp., Memphis, Tenn., Car No. 46481 ...| The Otee Tobacco Corp., Hartford .......| ..... 3.65 | 25.95
2112 | F. W. Brode Corp., Memphis, Tenn., Car No. 156794 ..| J. B. Stewart, Windsor ..................] ... 2.94 | 27.04

e VI A

<
E Manufacturer or Wholesale Dealer. Dealer or Purchaser. ¢ 5
g 2 = =
-2 7] @ 8
-~ = S
.« Sampled by Purchaser. ~ %o %o %
2113 | F. W. Brode Corp., Memphis, Tenn., Car No. 204733 ..| J. B. Stewart, A ETla e e e e s SR o 3.641 19.65
2117 | F. W. Brode Corp., Memphis, Tenn., Car No. 43268 ...| J. B. Stewart, Windsor ..................] ..... 3.12'711.20.30
1679 | Ed. Eggert, Hartford, Conn., Car No. 46021 ........... American Sumatra Tobacco Co., Bloomfield| ..... 345 25500
408 | Ed. Eggert, Hartford, Conn., Car C. M. & St. Paul '
; Ak e A e R T e el P. J. Anderson, Windsor ..........c..... 14.98 | 2.93 | 12.03
409 | Ed. Eggert, Hartford, Conn, Car C. M. & St. Paul
Xl e e e e S R A e s P. J. Anderson, Windsor 3.22 | 1.47 3.68
461 | Ed. Eggert, Hartford, Conn., Car S. F. 148880 ........ P. J. Anderson, Windsor 6.48 | .... | 34.98
635 | Ed. Eggert, Hartford, Conn., Car St. L. 129233 ........ P. J. Anderson, Windsor ...............of cennn cias 0158614
636 | Ed. Eggert, Hartford, Conn., Car R. I. 133611 ......... P Anderson AW indser Sa s Ll 35.74
637 | Ed. Eggert, Hartford, Conn,, Car C. R. L. & P. 156134..| P. J. Anderson, Windsor ................| -.... 37.34
638 | Ed. Eggert, Hartford, Conn., Car R. I. 57845 .......... P. J. Andetson; Windsor & vt ven b ol st 32.60
639 | Ed. Eggert, Hartford, Conn., Car St. L. 161328 ........ P. J. Anderson, Windsor ...........c.ocoonf vonne 31.45
640 | Ed. Eggert, Hartford, Conn., Car Frisco 122879 ....... P. J. Anderson, Windsor ............ooouf oo ) A d2
693 | Ed. Eggert, Hartford, Conn., Car R. I. 350135 ......... Edwards & Brewer, Hartford ............ 8.75 | 3.51 | 25.08
694 | Ed. Eggert, Hartford, Conn., Car R. I. 350228 ......... Edwards & Brewer, Hartford ............ 12.08 | 4.45 | 28.58
695 | Ed. Eggert, Hartford, Conn., Car S. L. & S. F. 129344. .| Edwards & Brewer, Hartford ............ 10.71 | 3.48 | 28.04
696 | Ed. Eggert, Hartford, Conn., Car S. L. & S. F. 128712..| Edwards & Brewer, Hartford ............ 12.05 | 4.20 | 27.64
993 | Ed. Eggert, Hartford, Conn., Car M. O. P. 31613 ...... Edwards & Brewer, Hartford ............| ..... 210/ I 22050
1240 | Ed. Eggert, Hartford, Conn., Car R. I. 46687 .......... Edwards & Brewer, Hartford ............| ..... 352 wlF23.67
1241 | Ed. Eggert, Hartford, Conn., Car R. I. 46687 .......... Edwards & Brewer, Hartford ............| ..... 2.68 | 21.54

* Moisture 14.4%.

¢ Q0¢ NILITING

0%

NOILVIS INIWINIIXH LODILDANNOD

SHHSV TINH NOLLOD

§ £



TasLe VIII. ANALYSES OF

Corron HurL Asues—Continued.

=)
(5]
E r <
;2 Manufacturer or Wholesale Dealer. Dealer or Purchaser. . =
=l 5 = |
o 5 & @
2 AR S B
n = &~ ~
Sampled by Purchaser. % % %
1596 | Ed. Eggert, Hartford, Conn., Car H. 46687 ............ Edwanrds & Brewer, Bartiond vu. . s i o Sviss 2:33 33.98
1597 | Ed. Eggert, Hartford, Conn., Car S. L. & S. F. 122837..| Edwards & Brewer, Hartford ........c...| ..... 3.23 | 24.78
17534 Ed: Eggert, Hattiord, Conn., Car CRIP 3299 .. ... ..., Edwards & Brewer, Hartford ............| ..... 3.88 1 '25.39
2003 Ed; Egeert, Hartford, Cont,, Lot XX 4. oiuaivies sismnss Edwards & Brewer, Hartford .......c.,.o.| wenun 2.95-| .33.08
2024 | Ed. Eggert, Hartford, Conn., Lot No. 100 ............. Edwards & Brewer;, Hartford ::;iiomeiivi| wunis 4,20 | 21.65
229, 1+ Ed! Eggert, Hartford, Conn., Car No. R:'I, 350228 ..| Ed. Eggert, Hattford .....oicciiiinessons 12.65 | 4.24 | 27.84
230 | Ed. Eggért, Hartford, Conn,, Car No. St. L. & S. F.[ [0 s 1y
R e N T i P e T Hd.'Begert. Hartford v aini s o aiind dovi s 10.03 | 4.06 | 28.08
231t Bd. Egoert; Hartford, Conn., Car No. 31613/ .. .5 o s Ed Eosert  Hartford Ths . iulie s chmme e s sl 978 | 319" | 2274
A= IWEd SE ogert, ;Hartford, Conn.; Lot No, 8 o ool . Bd iR cnerts EIaptiong t . S5 & Dbt et |l ca e b s 2.59 | 32.04
953 | Ed. Eggert, Hartford, Conn., Truck 5430 ......c.eiv.- Hatheway & Steane; Inc., Hartford .......| ..... A2 - 25,20
1176 |'Ed. Eggert, Hartford, Corn., Trtick NoO. 3 ..o vwmaiis Hatheway & Steane, Inc., Hartford .......| ..... 4.18 | 26.94
1177 | Ed. Eggert, Hartford, Conn., Car No. 37-989 .......... Hatheway & Steane, Inc., Hartford .......| ..... 4.26 | 28.25
1624° 1" B d Hegert, Hartford, Conm, (Car 5-203 ....ov s vussivevs Hatheway & Steane, Inc., Hartford .......| ..... 4.20 | 25.58
@726 W Ed, Fosert, Hartford, Conn.. . sssms s somaniesssimnass &, N Shepard- & Sony Hartlord s ool 345 2.24 | 28.51
20405 BEd = Fooert,  Hartiord, (Coti. '« ¢ vrwev v sl sivion o s s ansinh e oo A, N. Shepard & Son, Harttord " o. o smml «osns 2,08 | 27350
NaRs il d pHooert, Hartiord JCONNy & o iiby o s s hvaesis sstibm s d s Jo B Shepatd, i So Wahdsor .. o hbin | o witid 4.48 | 2217
1486 i Bd. Popert Hartford, Comtl “« s came i swmess b smamniess .. B /Shepard; 5Ny WiIndsor - ; odes 247 s Samd || 55 Foae 4,38 | 22,05
I (PEd SE o et Hartiotd, COMIL | o vimuis e o sidmn o 2 tiosbaials s s Spencer Bros:, Inc,, Suffield .:civeiiinass] ounne 3.41 12.89
994 | International Agricultural Corp., Boston, Mass. Car
D& 20826 0 o EiToe, S s s saimes v s sl s v a5 B Shepard; Sof WIRHSOr v isew i oo [ s 550 2.88 | 33.66

&
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TasrLe VIII. Awnarvses oF Corron HurL Asurs—Concluded.
%E
Zd Manufacturer or Wholesale Dealer, Dealer or Purchaser. & 'g
g ol o
2 2 z g
g = & g
Sampled by Purchaser. it 5 % % %
995 | International Agricultural Corp., Boston, ass., Car -
n};r& M. 68094%’ A S I e e B et 0y s 8 J. E. Shepatd, So. WAHASOT o vnae w5 5w v wes 2.76 | 36.34
1701 | Olds & Whipple, Inc., Hartford, Conn., Car No. 169164| L. Wetstone & Sens; tHarttord .. 0 maid] . s 2.38 | 23.09
2016 | Ed. Eggert, Hartford, Conn,, Car S. L. & S. F. 121723'..| Edwards & Brewer, T ArEEOE G e v owstors o 2 ke b 1.30 8.35
2017 | Ed. Eggert, Hartford, Conn., Car S. F. 147051......... Edwards: & Brewer, Hartford «.cocovavens| sisu 1.75 8.35
2004 | Manufacturer NKNOWIT wi s oo s o osiusin s o 2d a/meeme s Meyer & Mendelsohn, Inc., Hartford ......| ..... 3.38 +| 17.79
820 | Manufacturer unknown ....,.eeeeveeeveeneeennesns. .| American Sumatra Tobacco Co., Bloomneld) ..... 2.32 | 40.16

American Sumatra Tobacco Co., Bloomtield

! Bought for low grade ashes.

SHHSV TINH NOLLOD
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BULLETIN 308
rate and three of nitrate

All were of good grade

It is also manufactured from nitrate
and fully met guaranties in both elements of plant food.

of soda and muriate of potash. The salt should contain not less

than 12 per cent of nitrogen

a mixture of about 34 nitrate of soda
It occurs in Chile and yields about 14

and not less than 44 per cent of potash.
per cent of nitrogen and 10 per cent or more of potash.

AND POTASH.
NITRATE OF POTASH AND NITRATE OF POTASH-SODA.

CONNECTICUT EXPERIMENT STATION
Eight samples of potassium nit

IV. RAW MATERIALS CONTAINING NITROGEN

Potassium nitrate (salt peter), occurs naturally in small deposits
Both of these salts are used to some extent in mixtures

tobacco.
Analyses are given in Table IX.

Nitrate of soda-potash is

and 14 nitrate of potash.
of potash-soda were examined this year.

in various parts of the world.

54
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V. RAW MATERIAL CONTAINING NITROGEN AND
PHOSPHORIC ACID.

DRY GROUND FISH.

Dry ground fish, also known-as fish scrap and fish tankage, is
made from non-edible fish and offal from fish canneries. Oil is
removed by steaming and pressing and the residue is then dried
and ground. Fish may also be acidulated to prevent decomposition.

Fish scrap is generally sold on a guaranty of 820 per cent of
nitrogen and 5 to 6 per cent of phosphoric acid. The nitrogen is
organic and fairly valued at 45 to 47 cents a pound this year.

Last year a considerable quantity of fish scrap, in which inor-
ganic nitrogen was largely substituted for fish nitrogen, came into
this State. Examination of all samples this year has failed to show
any evidence of adulteration of this sort. Although microscopically
a number of samples were found to contain crystals of ammonium
sulphate, the amounts did not appear to be considerable, and
determinations of ammonia nitrogen did not show significant quan-
tities. In two samples considerably decomposed, somewhat more
than 1 per cent of nitrogen as ammonia was found, but no evidence
of ammonium sulphate was found by microscopic examination.
We have not found ammonium sulphate this year in any quantity
which could not reasonably be explained on the basis of accidental
contamination.

Another substance which we have noted in a considerable number
of cases is superphosphate. The explanation given us is that the
nitrogen content of fish is sometimes standardized by means of the
addition of superphosphate. While it might be argued that a
mixture of dry ground fish and superphosphate is not dry ground
fish, nevertheless such an addition does not lessen the value of the
material provided the nitrogen guaranty is met. The almost uni-
form guaranty of 8.22 per cent nitrogen suggests that the product
is standardized by some means. There appeared to be no excessive
amounts of superphosphate in the samples examined and moreover
those samples showing deficiencies in nitrogen were not always
identical with those containing superphosphate. In some cases
samples showing less than the guaranteed amount of nitrogen
showed no evidence of superphosphate; and in other cases where
superphosphate was present the nitrogen found was considerable
above that guaranteed.

' Thirty-eight samples were examined this year. If we 2ccept 47
cents a pound as a fair valuation for the nitrogen in fish. then
commercial deficiencies oreater than $1.00 a ton (equivalent to a
chortace of 0.11 per cent in nitrogen), are shown in samnles 1259,
1878, 1257 and 987. Four other samples submitted without guar-

-~

DRY GROUND FISH 57

anties are also considerably deficient if the usual guaranty of 8.22
per cent nitrogen is assumed. In these calculations overages, if
any, in phosphoric acid are not considered.

Analyses are given in Table X.

TANKAGE.

This raw material is derived from refuse meat and bone. The
refuse is treated with steam and then pressed to remove fat, after
which the residue is dried and ground. ‘

The composition ‘of tankage with respect to nitrogen and phos-
phoric acid will depend upon the nature of the material; if meat
predominates, nitrogen will be high and phosphoric acid relatively
low, while the reverse will be true if there is a considerable excess
of bone present. ;

Of the eleven samples examined this year Nos. 1407 and 1424
are essentially bone tankages as indicated by both analyses and
guaranties. Four samples, 1760, 1972, 1607 and 1996 were con-
siderably ‘deficient in nitrogen. Of these, 1760 1972 and 1607
also were low in phosphoric acid.

Analyses are given in Table XTI.

GROUND BONE.

Raw bone meal or raw ground bone is the product made by
drying and grinding animal bones which have not been previously
steamed under pressure.

Steamed bone meal or steamed ground bone is the product made
by steaming bones under pressure, after which they are dried and
ground. [ f

Steamed bone will contain considerably less nitrogen than raw

- bone.

_Thirty-five samples were examined and so far as guaranties were
given, there were only two deficiencies in nitrogen and two in
phosphoric acid. The nitrogen shortages were both less than 0.2
per cent and, in general, the character of this material this year was
very satisfactory. Last year a number of samples of bone were
found to contain notable quantities of inorganic ammoniates, or
mineral phosphates, or both, but in only four samples this year
was any evidence of these materials found and in no case were
the amounts considerable. .

Analyses are given in Table XII.

-
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TasLe X. ANALYSEs oF Dry GrounD FisH. =
Nitrogen Ph(}f&l;fric
T T ! 8 <
foR e o 2 e
5 Manufacturer or Wholesale Dealer. Dealer or Purchaser, < & g5 o & 5 Z y
% 3 s a5 5 g & :
£ 22 a2 2 .
3 ‘s £ ES = g R |
2 = = <8 = = 0 o 5
:
; 5 i
Sampled by Station. : % % V) % o % ;
1499 | American Agricultural Chemical Co., B j
New York City vou. vin i tiveimmm s F. S. Bidwell Co., Windsor Locks ..| 8.12 | 8.23 9.87 | 18.55 | 6.00 | 1499 & :
1957 | Apothecaries Hall Co., Waterbury ..... Jos. P. Norton, Broad Brook ...... 9.61 | 8.20 | 11.68 6.26 | 5.00 | 1957 E i
1259 | Berkshire Chemical Co., Bridgeport ....| L. B. Haas & Co., Hartford ........ 7.86 | 8.22-[ 9.56 | 677 | 6:00 |\ 125922 ;
1878 | Eastern States Farmers’ Exchange, L = T_
Springfield  Mass, . ov 50 T s o Frank V. Williams, Buckland ...... 7.39 | 9.00 8.98 6.91 | 6.90 | 1878 - i
1468 | Olds & Whipple, Inc., Hartford . | =Sampled 8 TACTOEy 1t vuniits ¢ Tid Gy 9.28 | 8.23 | 11.28 | 7.65 | 5.00 | 1468 = i
1610 | Standard Phosphate & Acid Works Hess 2 ;
Baltimore My oo o e e i, E. O. Chapman, No. Haven ........ 8.66 | 8.22 | 10.53 | 6.68 |:6.00 | 1610 ©
1257 | Wilcox Fertilizer Co., Mystie: \L e J. E. Shepard, So. Windsor ........ 8.03 | 8.23 9.76 | 6.67 | 6:00 | 1257 4 :
A .j
Sampled by Purchaser. Z
821 | Apothecaries Hall Co., Waterbury ..... Hatheway & Steane, Inc., Hartford..| 9.73 | 8.20 | 11.83 | 6.66 | 5.00 821 ]
858 | Apothecaries Hall Co., Waterbury ..... Hatheway & Steane, Inc., Hartford..| 9.86 | 8.20 | 11.99 | 7.46 | 5.00 858 w :
859 | Apothecaries Hall Co., Waterbury ..... Hatheway & Stearne, Inc., Hartford..| 9.94 | 8.20 | 12.09 | 7.16 | 5.00 859 Er 4
1270 | Apothecaries Hall Co., Waterbury ..... Hatheway & Steane, Inc., Hartford..| 10.03 | 8.20 | 12.19 | 6.76 | 5.00 | 1270 ¢ §
1656 | Apothecaries Hall Co., Waterbury ..... Hatheway & Steane, Inc., Hartford..| 9.19 | 8.20 | 11.17 | 6.71 | 5.00 | 1656 3
1261 | Apothecaries Hall Co., Waterbury ..... Hatheway & Steane, Inc., Hartford..| 9.92 | 8.20 | 12.06 | 7.41 | 5.00 | 1261 z ;
1725 | Apothecaries Hall Co., Waterbury ..... A. N. Shepard & Son, Hartford ....| 9.18 | 8.20 | 11.16 | 6.98 | 5.00 | 1725 2 'i
. |
|
4

TaBLE X. ANALYSES oF DRy GROUND F1sm—

ontinued.
! ; Nitrogen: Ph&s&%{:\rm
g
= T ¥
i =) 3
s Manufacturer or Wholesale Dealer, Dealer or Purchaser, =] 8 %g o 5 &
z , g g 83 g g =
o < ) S o & o
9 = o g3 = o 2
- > S g s S 8
n = = <8 = = 2
Sampled by Purchaser. o o o o ) g
737 | Berkshire Chemical Co., Bridgeport .... | American Sumatra Tobacco Co., % 7 . 7 7 . z
Bloomfield i, sua st oy mbses oo 7.80|8.22| 9.48| 6.80| 6.00 7377 &
738 | Berkshire Chemical Co., Bridgeport .... | American Sumatra Tobacco Co., 5
Bloomfieldii e fu bt ctramios ey e 870 82211058 | - 7 411600 738 &
739 | Berkshire Chemical Co., Bridgeport .... | American Sumatra Tobacco Co., % |
Bloomfield = .o davinisiv i sbanins 8.26 | 8.22 | 10.04 | 6.76 | 6.00 739
740 | Berkshire Chemical Co., Bridgeport ....| American Sumatra Tobacco Co., 7 ;) ]
BIGomields 5o b it i waind 8.13 | 8.22| 9.8 | 6.88| 6.00 740 o ‘
741 | Berkshire Chemical Co., Bridgeport ....| American Sumatra Tobacco Co., E
Bloomfield. . . visiwioss s smavas i ami 7.96 822 9.68| 7.16| 6.00 741 :
758 | Berkshire Chemical Co., Bridgeport ....| American Sumatra Tobacco Co., :
Bloorifield 2 el e = i 7.971822| 969 | 6.95]|6.00 758
759 | Berkshire Chemical Co., Bridgeport ....| American Sumatra Tobacco Co.,
Bloomfeld s o5 sian s v s it s s 8.22(8.22| 9.99| 7.14(6.00 759
760 | Berkshire Chemical Co., Bridgeport ....| American Sumatra Tobacco Co.,
Bloomhield: iz 5 2w deis v s 8.1791:8.22 | -9.93 [ 6.37| 6.00 760
761 | Berkshire Chemical Co., Bridgeport ....| American Sumatra Tobacco Co.,
Bloomfield. .. ciuteiss osuhimmeviosnis 8.67 | 8.2210.54 | 6.84 | 6.00 761
762 | Berkshire Chemical Co., Bridgeport ....| American Sumatra Tobacco Co.,
Bloomfield: .. .. oe s i o it 8.54|8.22|10.38| 6.02| 6.00 762
= ‘
fQ )
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Tapre X. ANALYSES oF Dry Ground FrsE—Concluded.

Nitrogen. Ph(ﬁg&?rlc 8

2 Z

: i : Z

=) S 4 s =

5 Manufacturer or Wholesale Dealer. Dealer or Purchaser, 'g § 8@, 'g § & 6‘

Z ' 3 s e 3 < 4 a

e & ) = £ & = =

7 CopEs e | e e | A

g

Sampled by Purchaser. % % o %o Yo 2

996 | Berkshire Chemical Co., Bridgeport .... | James T. Burgess, Thompsonville .. 8.63 | 8.22 | 10.49 5.96 | 6.00 9296 o

880 | Berkshire Chemical Co., Bridgegort .... | Cullman Bros., Hartford ........... 9.46 | 8.22 | 11.50 | 7.60 | 6.00 880 5

1030 | Berkshire Chemical Co., Bridgeport .... | Cullman Bros., Haetiotd s maiiah Fe s 9.42 | 9.46 | 11.45 7.11 | 6.00 | 1030

1031 | Berkshire Chemical Co., Bridgeport ....| Cullman Bros., Hartford ........... 0.40 | 9.46 | 11.43 | 7.18 | 6.00 | 1031 3

987 | Berkshire Chemical Co., Bridgeport ....| L. B. Haas & Co., Inc.,, Hartford ... 8.02 |822 . 9.5 6.44 | 6.00 987 z

. 1342 | Berkshire Chemical Co., Bridgeport ....| L. B. Haas & Co., Inc,, Hartford ...| 8.72 | 8.22 10.60 6.39 | 6.00 | 1342 5

921 | Olds & Whipple, Inc., Hartford ......: Huntington Bros., Windsor ........ 8.65 | 8.23 | 10.52 6.30 | 5.00 921 2
1689 | Olds & Whipple, Inc., Hartford ....... Silberman & Kahn, Hartford ....... 9.74 | 8.23 | 11.84 | 8.00 | 5.00 | 1689
1781 | Olds & Whipple, Inc., Hartford ....... Silberman & Kahn, Hartford ....... 9:684"8.23. L 1177 | 7.85 | 5.00 [ 1781
1705 | Olds & Whipple, Inc., Hartford ....... L. Wetstone & Sons, Hartford ..... 862" | 8.231 1048 | -8.25 | 5.00 | 1705
1706 | Olds & Whipple, Inc., Hartford ....... 1. Wetstone & Sons, Hartford ..... 8.14-| 8.23 9.90 8.23 | 5.00 | 1706
1891 | Wilcox Fertilizer Co., Mystic ......... V. L. Hiclkeéy, Burnside ... ¢ vwnes 819 (822 996 | 7.30 | 6 00 | 1891
899 | Wilcox Fertilizer Co., Mystic ......... J. E. Shepard, So. Windsor :....... 829 ]822|1008| 6.72 |-6 00 899
900 | Wilcox Fertilizer Co., Mystic ......... k J. E. Shepard, So. Windsor ........ 8.05 (822 9.79 7.21 |6 00 900

=
=
(!
£
ol
—
o
Z
w
o
o

"TarLE XI. ANALYSES OF TANKAGE.

Nitrogen. = Ph?bfé)i}:fric h&s:ﬁzﬁfl
a
RN i
5 Manufacturer. Dealer or Purchaser. rg %i §§] ,g g o = g
“ S N e A A
= AR e R
2 sl LB RO S
5‘a111pled by Station. D% % % VZ Y% ‘
1407 | Apothecaries Hall Co., Waterbury ..| J. A. Glasnapp, West Cheshire ..| 3.75| 3.29 4.%6 20.%0 20 .000 530.5 46%5 1407
1569 | Apothecaries Hall Co., Waterbury ..| J. B. McArdle, Greenwich ...... 7.48| 7.40| 9.09|11.45| 3.00| 43.5| 56.5| 1569 =
1760 | Armour Fertilizer Works; New York ;
4 Iy w553 s Ty s 2t a3 mi g A. R. Jones, Wallingford ....... 6.94| 7.40| 8.44| 5.59| 6.87[ 38.0) 62.0| 760 &
1372 | Berkshire Chemical Co., Bridgeport..| J. A. Smith, Hamden ........... 7.76| 7.40| 9.43| 7.65| 6.86| 40.5| 59.5| 1372 >
1424 | Conn. Fat Rendering & Fertilizer g
Corp., New Haven .......c.o.o. Sampled'at'factory . Sl e, s 360 3.29 | 4.38121.80} ... 41.0] 59.0 14z4
1371 | Consolidated Rendering Co., Boston, .
Miassl B st oo A R H. D. Peters, Highwood ........ 7.84| 7.41} 9.53|10.64| 9.15| 33.0| 67.0| 1371
1421 | Consolidated Rendering Co., Boston,
Mass, 52 s htes s s s mabiny s s » wianes L s L. T. Frisbie Co., New Haven ..| 5.18| 4.92| 6.30|16.14|14.00| 35.5| 64.5| 1421
1972 | Eastern States Farmers’ Exchange
Springfield, Mass. ........ it 2 L A Harold Brundage, Danbury ..... 7.18] 7.50| 8.73| 8.75| 9.20| 34.0| 66.0| 1972
1396 | Standard Phosphate & Acid Works, -
Baltiraore M .\t o5 s smat'sos Geo. S Jennings, Southport ..... 7.46(7.40| 9.07| 4.98(..... 26.5| 73.5| 1396
1607 | Standard Phosphate & Acid Works,
Baltimaore; Md. L ownie v o < s v o o Julius Lewis, Southington ....... 6.60| 7.40| 8.02| 7.78| 9.15| 29.5| 70.5| 1607
1996 Standa.rd Phosphate & Acid Works,
Baltitnore, Md i Snessssammmzesis Rand & Christensen, Wilson ....| 7.88| 8.22| 9.58| 4.66| 4.57 | 25.5| 74.5| 1996
(=2}




1 TaBLE XII. AnNALvSEs oF GROUND BoNE. 2
5 Phosphoric Mechanical
Nitrogen. Acid. Analysis.
a
-] B g < a
:2. Manufacturer. Dealer or Purchaser. .g § fg ,g § 7 :S : Z >
3 & o= 5 & c.d =) z I
g e | B |8z | & | b | 25} 8584 .8 §
cREEE R R e R
b a S <g e & VY RS G
=
Sampled by Station. % % % o | o % %o v
1390 | American Agricultural Chemical Co., &
N OFR Y Binedosirsirans S. P. Strople, New Britain ..... 2.481] 2.47| 3.02|25.95|22.88| 43.5| 56.5| 1390 Z
1412 | Apothecaries Hall Co., Waterbury ..| Sampled at factory ............. 3.64| 3.29| 4.43|23.25/20.00| 50.5| 49.5| 1412 =
1447 | Apothecaries Hall Co., Waterbury ..| Templeton Hardware Co., Water- > g
. BT i il 4 S et A E 2.78| 2.46| 3.38|24.18|22.00| 59.0| 41.0| 1447 3
1562 | Armour Fertilizer Works, New York . 5
(6 R S e Raven’s Hardware Co., Meriden. .| 2.51| 2.47| 3.05|23.45(22.00| 65.5| 34.5| 1562
1395 | Berkshire Chemical Co., Bridgeport..| C. Buckingham & Co., Southport| 1.95| 2.06 2.37126.85|23.00| 50.5| 49.5| 1395 E
1420 | Consolidated Rendering Co., Boston,| Lightbourn & Pond Co., New 5
IMEESE" | b asiie s v i e L e sty s s ET oy ST e s B s o aieretn S nkersi s 3.86| 2.46| 4.69(21.18|22.90| 33.0| 67.0| 1420 =
1962 | Eastern States Farmers’ Exchange.

Springfield, Nass. ..owevojonmnns o Hoyt’s Nurseries, New Canaan ..| 2.59| 2.50| 3.15|26.60 | 23.00 59.5| 40.5| 1962

1467 | Olds & Whipple, Inc., Hartford ....| Rackliffe Bros. Co., New Britain| 2.84 | 2.50 3.45(22.80(22.00| 61.5| 38.5| 1467
1901 | Olds & Whipple, Inc., Hartford ....| John Richards, So. Glastonbury..|2.74| 2.50| 3.33 24.42|22.00| 60.5| 39.5| 1901
1537 | The Rogers & Hubbard Co., Portland| Cadwell & Jones, Hartford ...... 3.45| 3.29| 4.19(20.00(20.50| 52.0| 48.0| 1537 ¢
1538 | The Rogers & Hubbard Co., Portland| Cadwell & Jones, Hartford ...... 3.52| 3.69| 4.28(26.60|24.70| 70.5| 29.5| 1538 £
: 1923 | The Rogers & Hubbard Co., Portland| Sampled at factory ............. 3.86| 3.69| 4.69|25.85(24.70| 73.0| 27.0| 1923 &
1644 | M. L. Shoemaker & Co., Philadelphia, e
I Y L e P NS TR Kot (O Geo. T. Soule Co., New Milford| 4.00| 3.69| 4.86(21.58|21.51| 34.0| 66.0| 1644 Z
3
[0e]

TasLE XII. ANALYSES oF GROUND BoNE—Continued.

; Nuogen, | | Pigliorie | Mochanied
| , Wy gc 1
o E 2 -
% Manufacturer. Dealer or Purchaser. ,g § §§ _g ‘ § W —é,‘: s
1y St%rﬁgﬁ%%%{;ty;gx% \/ Yérks, Eldridge Hardware Co., Norwich . . 2 ; . . : 2
S Stgﬁ;ﬁ(}i{wﬁf;ﬁi &Ac1d .VV.cTrks, aglnd Se t:, orwich| 3.39 | 2.47| 4.12|26.97|22.00| 31.5| 68.5| 1601 é
1631 Vi}r;iigiag?;olina Chemical Co., New Sfﬁlz'lifz' Svea ’Coglll I()I?)r,t New S Bl e Gl ;
: AERG Thomas&Son,Phﬂadelpma, I ooyt s atair s 2.52 .2.47 3.06]22.50|22.50| 69.5| 30.5| 1631 g
; B o e s s s e e W. S. Eaton, Plainville ......... 2.49| 2.45| 3.03|23.40(23.00| 59.5| 40.5| 1616 e

: 1642 | Wilcox Fertilizer Co., Mystic ...... Sampled atfactory covives sz 2.68| 2.46| 3.26125.35|22.00| 77.0| 23.0| 1642

Sampled by Purchaser.
860 | Apothecaries Hall Co., Waterbury ..| Hatheway & Steane, Inc., Hart-
e e L

1215 | Apothecaries Hall Co., Waterbu ,| Hath -
153 | 4 G2 No. 161901 s R Sl st e e S T e

: pothecaries Hall Co., Waterbury, Hatheway & Steane, Inc., Har :
z Oar Mo 4B e i b s S TR S e e ) vt
1264 A%thelc\?rleglsH;ll Co., Waterbury,| Hatheway & Steane, Inc., Hart-| 4.39| ....| 5.34|22.16| ... .. 60.4| 39.6| 1264
ar No. : FATSS g SRR al ot P I e S T 4.00| 3.29| 4.86|21.50{20.00| 41.8| 58.2| 1263

€9




E - Taste XII. Axavryses oF Grouxp BoNe—Continued.

o
g
i : Phosphoric Mechanical
‘ Nitrogen. Acid. Analysis.
g 3
- pa =Tl = I
3 Manufacturer. Dealer or Purchaser. = = o o g o 5 &
2 = 3 <E = g S et S Q
e B) o =
= & & o ] 5] 22| 58 g =
E SomilE S e e B R T
& ot e e el S
ol
s
Sampled by Purchaser. % % % % % % %o =
1265 | Apothecaries Hall Co. Waterbury,| Hatheway & Steane, Inc., Hart- )
: Car-NosL63414 o5 il i e orin e e S e e T 5.05 61411976 . sl 3159168121265 .- &
1660 | Apothecaries Hall Co., Waterbury,| Hatheway & Steane, Inc.,, Hart- ; =
Dritk 4701 e s mies e e el 4230 T B2 63.2| 36.8| 1660 2
1724 | Apothecaries Hall Co., Waterbury,|- =
B No L0007 850 S b et A. N. Shepard & Son, Hartford..| 3.74| ....|4.55|21.22| .. ... 39.5} 60.5| 1724 =
1000 | Berkshire Fertilizer Co., Bridgeport. .| James T. Burgess, Thompsonville| 2.21 J061|52569128 1223000 e e 000 ﬁ
1773 | L. T. Frisbie Co., New Haven ...... Allen H. Treat, Hudson, N. Y. ..| 3.76| ....| 4.5722.90|..... bl AT TS
657 | Harshaw, Fuller, Goodwin Co., New| American Sumatra Tobacco Co., b7
Notk (Cas No. 163619 .00 0 Rlcombele i livain. in el at: 275 i N 33412484 | Felkron A S EO 7
658 | Harshaw, Fuller, Goodwin Co., New| American Sumatra Tobacco Co.,
Mok, (Car No 1603050 oancv e Blosmeldsoiii. (o oo i 280 3512408 v 0 et ks 658
685 | Harshaw, Fuller, Goodwin Co., New| American Sumatra Tobacco Co., G
York (Car-No 425345 o i Bioomfelds s o sk Dol i Bl e g 2 125 S0 Fo e, S e TR G
686 | Harshaw, Fuller, Goodwin Co., New| American Sumatra Tobacco Coy =
Nork, Car No. 78208 = n .ot v, Bloombeld i el tors il o 266 | R 2325 A8 R R S Sl T
764 | Harshaw, Fuller, Goodwin Co., New| American Sumatra Tobacco Co., =
Novk Car No. 23344 . e s Bloomfields i iaaia do i 2701wl T3 B0 A5 ERGU L L e s Rl (7 T
3
07e]

TasLe XII. ANALYSES oF GROUND BoNE—Concluded.

Mo | | Tl [l
=i
; Tl g
g Manufacturer. : Dealer or Purchaser. e g égo o g g
s o5 o & 2
: 4 Bolonles B ok LA Eal e
£ = B 8% | 4 & Sg| 88| ¢ 2
E s S g3 3 = 55 &S g 2
= o s s = RS S 8 g
: & e = & Bl gilo g 5
Sampled by Purchaser. ‘ g
765 H%}'shﬁthulllIer, :g%%dwin Co., New| American Sumatra Tobacco Co - 7 L & 7 i & g
ork s Car No ts080ucie o7 S ran Bloontheld o oo il - i
891 | Harshaw, Fuller, Goodwin Co., New| American Sumatra Tobacco Co. i s S b e
York, Car No. 121995 5 10y Bloomfield ............... gE s 3.38(27.22
892 | Harshaw, Fuller, Goodwin Co., New| American Sumatra Tobacco Co. ; SR . e S
York, - Car Now=11165 oo v v Bloonield 0wt o) 1 2.83 e 23,44 1 26.22 892

q9
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VI. MIXED FERTILIZERS.

MIXTURES CONTAINING ONLY NITROGEN AND
PHOSPHORIC ACID.
Five samples of this group of materials were analyzed.
1875. Lawn Fertilizer. Apothecaries Hall Co., Waterbury.
Sampled by Station agent from stock of Yantic Grain & Products

Co., Norwich, Conn.
1952. Tobacco Starter. Apothecaries Hall Co., Waterbury.

Sampled by Station agent at factory.

1980. O & W High Grade Tobacco Starter. Olds & Whipple,
Inc., Hartford. Sampled by Station agent from stock of Julius
Ident, South Windsor, Conn.

1995. Milorganite. Sewerage Commission, Milwaukee, Wis.
Sampled by Station agent from stock of T. S. Griswold, West

Hartford, Conn.
1665. Swift-Sure Tobacco Starter. M. L. Shoemaker & Co.,

Philadelphia, Pa. Sampled by Station agent from stock of A. D.
Bridge’s Sons, Hazardville, Conn.

1875 1952 1980 1995 1665
% % T DB

Nitrogen, found .......cocovveeeciiiins 446 3.81 7 811 4,94 -8.25
gliaranteed: L ioveedcn s s 3.20 - 3.29 -8.23'.:5.00 - 3.28
Ammonia, equivalent to nitrogen ...... 5.06 4.63 9.86 6.01 3.95
Phosphoric acid, total ........covuenns 11.50 10.88 5.16 2.40 10.93
available found ........... 6.82 9.65 4.14 2.05 10.53

guaranteed ...... 4.00 10.00 3.00 2.00 10.00

MIXTURES CONTAINING ONLY PHOSPHORIC ACID-
AND POTASH.

Only two samples of this group were analyzed.

2160. Eastern States Open Formula 0-14-6. Eastern States
Farmers’ Exchange, Springfield, Mass. Sampled by Station agent
from stock of H. H. McKnight, Ellington.

It contained 14.83 per cent total and 14.32 per cent available
phosphoric acid, and 6.38 per cent of potash.

2224. Dairymen’s Special, 0-10-10. I. P. Thomas & Son,
Philadelphia. ~Sampled from stock of H. A. Costello, Mgr.,

Simsbury.
Tt contained 10.11 per cent of available phosphoric acid and 10.05

per cent of potash.

MIXTURES CONTAINING ONLY NITROGEN AND POTASH.
2049. Special Tobacco Formula, 9-0-7. Old Deerfield Fertilizer

Co., South Deerfield, Mass.
It contained 7.28 per cent of nitrogen (equivalent to 8.85 per
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cent of ammonia), 1.85 per cent of available phosphoric acid and
8.08 per cent of potash. It was somewhat deficient in ammonia
and contained about 2 per cent of phosphoric acid, although none
was guaranteed.

MIXTURES CONTAINING NITROGEN, PHOSPHORIC ACID
AND POTASH.

In this group there are 239 official samples and 9 which were
sampled by purchasers, a total of 248. Analyses are given in
Table XIII. The following tabulated statement summarizes the
results of the inspection.

Total number of official samples analyzed .........

Samples considerably deﬁciegt in s R iy
OIE JLENT o3 & snd s hmptnnidl s 5 Aniiin s 48 S s 61
WO ST Ee RIS e 2o 0 ke i T e S SRR 5

SR threef it?ms e eI e s 0 66

otal items of plant food guaranteed (239x3) ........

Total items found deﬁcient% e i
ATHTONIEE e vl w o T s toa o s gy C R 21
available phosphoric acid .:hwicics sansnsinsoss 25
Dotashilms il aas, TRl T e e R A EV A 25 71

Total guaranties substantially met or exceeded ......... 646

Per cent of guaranties substantially met or exceeded .... 90

Samples showing approximate commercial deficiencies

axceeding S1.O0LPET HOR . vsnai & v b biloimabin 17 4 d o e bl o 9

DEFICIENT SAMPLES.

_ The number of samples found to be substantially below guaran-
ties in one or more items of plant food is less than for several
years past. In considering deficiencies those shortages which are
within the limits of reasonable analytical variation have been
disregarded. Very few of the samples were short in more than
one of the guaranteed constituents ; and the most expensive element
of Iplant. food (nitrogen) showed the fewest deficiencies.
fou?l ;s‘-tirpatmg the approximate value represented by the shortages
o ) 1 1; ou’} practice to balance s’uch shortages against any over-
£ foun - This plan may be open’to the objection that a purchaser
o ror e?ample, receives less nitrogen than is guaranteed him is
phor}i)c ap?é y compensated by receiving an extra supply of phos-
s eCI t orbolf potash, or of bo‘gh. However, we are attempting
o an?l a balance of commercial values and not of agricultural
i mdoreover, it is not clear that measurable effects of the
e ina?h overages of such magnitudes as are generally
e e case of mixed fertilizers can be noted in the field.

¢ mstance of certain raw materials, fish for example, which

Chase Chl ﬂy fO S
1s pur (l € 1t nitr Ogen, the COIlSldeIatlon Hla& be



D i e ] e

~ turers to adopt the new plan this year.

P e

68 CONNECTICUT EXPERIMENT STATION BULLETIN 308

The number of samples showing commercial deficiencies in
excess of $1.00 a ton is nine this year, or less than 4 per cent of
the total number of official samples examined. In computing these
values ammonia has been reckoned at 20 cents a pound, available
phosphoric acid at 5%% cents, and potash at 5 cents. Similar
data compiled for a nine-year period shows that of more than
2,000 samples examined, 93 per cent of them have substantially
equalled or exceeded commercial values as represented by guaran-
ties; and for the past year the corresponding percentage is 96.

The distribution of deficiencies and the summary of commercial
deficiencies are given in Tables XIV, XV and XVI.

GRADES AND (GUARANTIES.

In recent years, there has been an increasing practice of brand-
ing mixed fertilizers to show the percentages of plant food which
they contain, such percentages being given generally in whole
numbers, for example 4-8-4, and representing in the Northeastern
States ammonia, available phosphoric acid and potash in the order
named. This order does not prevail in all sections of the country,
however, the chief variation from it being that available phosphoric
is sometimes stated first. Thus using the above example, the
statement would be 8-4-4. For some time there has been an
effort made to have designations of grade made in a uniform
manner and the Association of Official Agricultural Chemists has
approved of the statement of grade giving the nitrogenous element
first -and giving it in terms of nitrogen instead of ammonia.

‘The American Fertilizer Association agrees to this plan as do also

agronomists who have, in fact, been largely responsible for the
reversion to the plan of stating nitrogenous constituents in terms of
the element nitrogen. -

There has been very little inclination on the part of manufac-
Of all the firms registering
mixed fertilizers in this State all but three have adhered to the old
plan. Tt is gratifying to observe that where the new plan has
been followed nitrogen has been stated in whole numbers, allowing
the fractions to fall on the ammonia equivalent. :

Tn Table XIII, which gives analyses of mixed fertilizers, the
column headed “grade” has the usual significance; that is, the first
figure denotes ammonia. The few departures from this plan are
indicated by foot notes. ' £

Quarity oF THE ORGANIC NITROGEN.

The usual laboratory methods for evaluating the activity of the
insoluble organic nitrogen in fertilizer materials indicated organic
ammoniates of inferior character in onl_y two instances. In one
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f these, however, the water soluble nitrogen practically equalled

total nitrogen guaranteed and the sample was passed, without
estion. In the other, 1845, Standard Wholesale Acid and Phos-
phate Works 5-4-5, the total nitrogen found was much short of the
guaranty and the activity of the insoluble organic-nitrogen was
ound to be 31.6 per cent by the alkaline method and 59.4 per cent
y the neutral method. Values of less than 50 and 80 by these
pective methods are taken to indicate the presence of ammoniates
f inferior quality.
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TapLe XIII. ANALYSES oF MixeEp FERTILIZERS CONTAINING NITROGEN, PHOSPHORIC ACID AND PoTASH.
- .
. § Nitrogen. Phosphoric Acid. Potash.
L d +
=]
@ U
LI s
= Manufacturer and Brand. Grade, Place of Sampling. a E -g _'ﬁ; .g fg E :i.’ g =
= . £ 2% | o8 aaii ] E °
: & o o8 | & | <2 | O S 4 L
f .
Sampled by Station:
American %gricultural Chemical Co., % %o % % % % | P %o % %o %
ew York City.
1733 | AAC Acme Fertilizer ....... y ................ 1-9-4 | Meriden ......... 0.24| 049 | 023 1.00 | 1.22)0.25| 9.15 | 8.90 | 402 | 402 1733
1489 | AAC Aroostook Potato Manure ................ 5-8-7 | Plantsville ....... 2.52 | 043 0.36| 3.935| 4.78/ 0.46 | 8.65| 8.19 | 6.38 | 6.38 | 1489
1827 | AAC Aroostook Potato Manure ............... 58-I Bristel ool . 2.68 | 045| 0.42 | 411 | 500 0.60 | 860 | 800 669 | 6.69| 1827
1741 | AAC Complete General Fertilizer .............. 3-8-4 | Norfolk .......... 1.58( 052 0.38| 2.48]| 302|018 825| 8.07 | 4.19| 419 | 1741
1842 | AAC Double A Tobacco Fertilizer ............. 5-3-5 | West Suffield ..... 1.341 030 | 2.21 | 423 | 5141 0.15| 3.44| 3.20 | 062 | 4.60 | 1842
1493 | AAC Gladiator Fertilizer ...........covvvenine. 4-8-7 | New Britain ...... 2.02| 056 0.45| 3.37 | 4.10/0.13|.8.25| 812 | 7.15| 7.15| 1403
1491 | AAC Grass & Lawn Top Dressing ............. 6-6-4 | Farmington ...... 54 | 3.80 8;? 046 | 499 | 6.07| 0.16 | 6.65| 6.49 | 422 | 4 22| 1491
1846 | AAC Hi Grade Tobacco Manure ............... 7-3-7 | Glastonbury ...... | . 1~(1)8 b (3)43 5.76 | 7.00( 0.21 | 3.90 | 369 | 0.69 | 826 | 1846
1490 | AAC Monarch Fertilizer .......ccocoveiiine...n 4-8-4 | Plantsville ....... | P 2. 8 032 0'3 3.32 | 404|047 | 8.60 | 8.13 | 3.96 | 3.96 | 1490
1737 | AAC Prolific 10% Potash Fertilizer ..:......... 2-8-10 | North Haven ..... 0.00 | 0.9 : 32| 1.74| 2,111 030 | 8.60 | 830 | 9.26 | 9.26 | 1737
2128 | AAC Prolific 10% Potash Fertilizer 2-8-10 | Canaan 0022°1 088 035 026 | 1.71| 208/ 0 15| 8.35| 820 9.94 | 9.94 | 2128
i o S -8-10 | North Haven ..... 0000 ( 102|042 0.30 | 174 2.11/ 028 | 830 | 802 | 9.97 | 9.97 | 2126
2126 | AAC Prolific 10% Potash Fertilizer ............ 2-8-10 | North Haven ..... 2 g 178 0171 0o ¢
1497 QAC Special Grass Top Dressing 38;(6)-2 IS\IlmeCury ........ 01 | 0 0~3g 228 gg}} 8 gg 18;2 gg? g?; g?; %j{gg
cedhea i e e e aiisi g 024|208 | 0.53| 051 336| 409 0.15| 7.95| 7.80 | 6.00| 6.00 | 1498
niaeaeanii o R e 5-10-5 Farmington. """ 2541 054 052 | 406 | 494|058 (1024 | 9.66 | 512 | 5.12 | 1492
T e S B LS R B B R l  f  ed
oo e pa s 1.60 | 0.47 | 0.40 | 247 | 3,00 023 | 8°15 | 7.92 | 423 | 423 | 1513
1513 | Bowker’s All Round Fertilizer ................. 3-8-4 | New Canaan ..... 200 | 0611 043 336 <
1512 | Bowker’s Market Garden Fertilizer ............. 4-8-4 | New Canaan ..... 0| 03| Y 52 4.09/ 0.50 | 850 | 8.00 | 4.02| 4.02| 1512
1736 | Bowker’s Potato and Vegetable Phosphate ...... 2-9-3 | Portland ......... , 106 | 056 057 333 2.091 0.25 | 895| 870 | 309 3.09 | 1736
1516 | Bowker’s Stockbridge Hill and Drill Fertilizer .. 4-8-7 { Bristol «....c..... 0.46 1121 0 32 | 209 485 4.07 OYS(S) 823 | 7.93| 7.33| 7.33| 1516
1840 | Bowker’s Stockbridge Tobacco Manure ......... 5-3-5 | Thompsonville ... 2048|272 | 040! 051 4 4.92(0.1 3.351.3.20 | 0.43 | 541 | 1840
1515 | Bradley’s Blood, Bone and Potash .............. 5-8-7 | Simsbury ........ : ; ' - A |5.00( 10451 8.50' [©8.05 | 7:03| 7.03 | 71515
1571 Br\a]dley’sblComplete Manure for Potatoes and S e R e : IR | 06| 040 331l a02l02e| g5 | 78| 736 736 157
eoetables vt e SR UL e -8- road Brook ..... & : . : : : : :
1570 | Bradley’s Complete Tobacco Manure ............ 5-3-5 | Broad Brook ..... 82’:3 égg 8}3 3 ‘2‘2 g :255 i O.Zg s B Al
1947 | Bradley’s Northland Potato Grower ............ 4-8-4 | North Franklin ... 0.00 | 090 | 051 | 027 168 3.98/ 0 ‘2‘0 g go 802 | 403 | 4.03| 1947
1948 | Bradley’s Potato Fertilizer ..................... 2-9-3 | Colchester ....:... 004 | 164 | 044 | 040 | 252 | 508 021 | 508 | 785 406 406 | 1510
1510 Bradleyjs Potato Manure ......... e e 3-8-4 | Meriden ......... 0006 | 158 053] 038 235| 310 030 1038 |10 08 | 4.02 482 ]igtl)g
1509 | Bradley’s XL Superphosphate of Lime ........ | 3104 | Suffield ......ooo 0121 1 62| 045 | 042 | 2.61 | 3.17| 0.45 |1010 | 9.65 | 472 | 4.
1572 | Bradley’s XL Superphosphate of Lime .......... | 3-10-4 | Broad Brook ..... 048 | 284 | 030 044 213 : o o 9 4 72 | 1572
1508 | National Aroostook Special Fertilizer .......... 5.8-7 | Farmington ...... 052 | 128 | 020 | 212|415 | 503017 | 355 | 538|058 | S8 | bas
1742 | National Complete Tobacco Fertilizer .......... 5-3-5 | Simsbury ........ : 010 | 1.70 | 0.36 | 0 38 | 2.54 SR L el i Bl
1507 | National Market Garden Fertilizer ... ...io.0.. 3-8-4 | Farmington ...... 0.36 | 200 | 0 19 0421 327 3.09/ 0.18 | 8.25 | 8.07 | 4.07 | 4.07 | 1507
1843 | National Pine Tree State Potato Fertilizer...... 4-8-4 | Thompsonville . ... B o 0o | 0ds | 55 3198 10: 414819018 40|04 0354 .03 |+ 1843
1514 | National Premier Potato Manure .............. 4-8-7 | Danbury ......... 000 | 184 040 045 578 3.931 0 37’0 853 | 8.23| 7.06| 706 | 1514
1841 | Sanderson’s Atlantic Coast MIRELE 1. omvorso s BUDA L Handen B il s L B e
1844 | Sanderson’s Complete Tobacco Grower ........ 5-3-5 | Warehouse Point. . 0.00 | 094 | ¢33 033 | 180 5.03 OéS 3.48 | 3.33 | 0.57 | 5.23 | 1844
1740 | Sanderson’s Corn Superphosphate .............. 2:9-3/ | Canaan: g an 036 200 038 042 3.36 2.19 0‘4 g gg 9.13 | 3 39| 3.39 | 1740
1511 | Sanderson’s Formula A .......: i S 4-8-4 | Guilford ..... 044 | 228 | 002 055 35 4.09| 0.49 SH(E8 109013003 1 IM3H O3 151 |
1566¢ (- Sandenspn’s Formida B0 0 i 4-8-7 | Glastonbury ...... | g : 29| 4.00/ 028 | 830 | 8.02| 0.70 | 6.94 | 1566
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Taste XIII. ANALYSES oF MixEp FERTILIZERS CoNTAINING NITROGEN, PHospHORIC AciD AND Porasm—Continued.
Nitrogen. Phosphoric Acid. - Potash,
E
! ; e
‘ : 1 ; = o s
- Manufacturer and Brand. Grade. Place of Sampling, o ;% i e = o - g
# g = E a8 | @ | B 5
g Coi R T P i
o 5 CE ok = <2 (&) = Be | < £ @
g Sam;ﬁ{edlby Sltagﬁn: Af et
‘ American %T%fnlrc% gt:;acﬁy.emxca 0 . % % % % % % % % % %
B ercon's Hormula B L0l Laahe e il 4-8-7 aylordsville ..... 1.8 | 063 059| 3.30| 401|030 825 05
1567 Sanderson:s Potato Wantress T i il 3-8-4 | Derby v...nnnn.. 162 0301 037|243 205/ 0 25| 218 ;:93 g gg ggg igg?
1942 | Sanderson’s Potato Manure ............... 3-8-4 | Derby ........... 1.58| 047 | 0.44 | 257 | 312/ 020| 833 | 813 | 4.04 | 4.04 | 1042
: Apothecaries Hall Co.,
Waterbury, Corén. :
1835 | Liberty Corn and All Crops 2-8-2 ...cvvvvuvnns. 2-8-2 | Norwich ......... 02 0.64| 22
1755 | Liberty Corn, Fruit and All Crops 2-124 .. ... 2-12-4 | Greenwich ....... ot R R e
1743 | Liberty Double Strength 10=l0=14: s oo S 55 10-16-14 | Sampled at factory 324 | 300| 0.44| 7.68| 9.34| 0 48 |16 49 | 16 01 1372 |13 72 1743
1517 | Liberty Fish, Bone and Potash 3-8-3 ........... 3-8-3 | North Haven ..... 108 031 | 1.64| 303! 368/ 1.25| 893 768 | 346 | 3 46| 1517
1520 | Liberty High Grade Market Gardener’s 5-8-7 ... 5-8-7 | West Cheshire .... 296 0.34] 0.16| 426 | 5 18| 1,08 800 | 785 707 707 | 1320
1953 | Liberty High Grade Tobacco Manure 7-37 ..... 7-3-7 | Sampled at factory 18| 043| 372| 603| 733/ 0.78 | 474 306 | 08| 831 1953
1759 | Liberty Onion Special 4-8-7 .....ccvvvvvninnenn. 4-8-7 | Sampled at factory 170 | 061| 077 | 3.34| 406/ 4181282 | B 64 | 078 |10 70 | 1739
1837 | Liberty Potato and General Crop 4-8-10 ....... 4-8-10 | Norwich ......... 106|050 | 0.44| 350| 426/ 0 83| 865 782 |11.02 |11.02 | 1837
1506 | Liberty Potato and Market Gardener’s Special Faluo 2 2 : : : ; : :
B e s T - 4-8-4 est Cheshire ... 204 0 :
1836 | Liberty Potato and Vegetable 2-8-10 ........... 2-8-10 | Norwich ......... 0.9 | 044 0.5t 33| 260|075 | 505 797 |11.2) 1127 | 1a%
1756 | Liberty Special Fertilizer for Fruit 7-8-6 ....... 7-8-6 | Torrington ....... 204| 025| 050 584 7'10 143 938 7'95 6.17 6 17 | 1736
1955 | Liberty Tobacco Special C. S. M. Base 5-3-5 ... 5-3-5 | Sampled at factory 166 024| 2.55| 4.45| 541 ‘0'58 170 | 4211 035 669 1935
1838 | Liberty Top Dresser for Grass and Grain 10-3%5-8| 10-3.5-8 | Norwich ......... { 302 000 0j71 8 31 1of1o 0.06 303| 387 10‘59 10'59 1838
Armour Fertilizer Works, :
: ) New York City.
1581 | Armour’s Big Crop Fertilizer 2-12-4 ........... 2-12-4 | Wethersfield ..... 1.20| 0.38
1575 | Armour’s Big Crop Fertilizer 3-8-4 ............ 3-8-4 | Meriden ......... 1206 | 015 | 0.05 | 243 | 5.04| 0.2 |5 18 750 | 401 | 401 | 1375
1881 | Armour’s Big Crop Fertilizer 4-6-10 ...... Loy 4-6-10 | Granby .......... 240 | 030 | 005| 327 | 308 0.30| 6 64 634| 960 | 960/ 1881
1761 | Armour’s Big Crop Fertilizer 4-16-4 ........... 4-16-4 | Wallingford ...... 2.341 033 0.08| 3.43| 417/ 0.31 |16.51 [16.20 | 4.32 | 432 | 1761
1577 | Armour’s Big Crop Fertilizer 4-8-4 ............ 4-8-4 | Danbury ......... 2441028 | 0.11 | 321 | 3.90| 0 41| 826| 7.85| 419 | 4.19 | 1577
1580 | Armour’s Big Crop Fertilizer 5-8-7 ............ 5-8-7 | Wethersfield ...... 3.081 096|008 412 | 5.01] 0.55 | 8.95| 840 | 6.55 | 6.55 | 1580
1762 | Armour’s Big Crop Fertilizer 7-11-10 .......... 7-11-10 | Wallingford ...... 4121 0.19 | 0.04 | 5.67 | 6.89| 0 14 |11.63 [11.49 [10.22 [10.22 | 1762
1578 | Armour’s Big Crop Fertilizer 8-6-6 ............ * 866 | Thompsonville .... 5.00 1 0.28 1 0.07 | 641 | 7.79| 035| 679 | 6.44 | 601 | 601 | 1578
1769 | Armour’s Big Crop Tobacco Special 5-3-5 ...... 5-3-5 | Epfield ..2........ 002|047 | 1.91 | 412 | 5.01{ 0.38| 3.73 | 3.35| 0.61 | 4.97 | 1769
1882 | Armour’s Big Crop Tobacco Special 5-3-5 ...... 5-3-5 | Granby: o o e 0.12| 029 | 232| 4.19| 500 036 | 425| 38| 064 | 562 1882
Associated Seed Growers, Inc.,
I : New Haven, Conn.
B G Dop Brand o L s e 5-8-7 | Associated Seed 1.46 | 0.14 | 1.30 | 4.36 | 5.30| 0.30 [ 8.35| 805 | 7.04 704 | 1528
: Growers, Inc., : ; J ; ;
; Nilfotd: 75 isinn s :
1529 | Special Mixture for General Use .............. 4-8-4 | Associated Seed 1481 0.17 | 093 | 350 | 426/ 025| 835| 8.10| 6.96| 6.96 | 1529
3 Growers, Inc., L ; 3 : :
Milford il
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ANALYSES OF MIxXED FERTILIZERS

Station No.

1530

1440

1521
1883
1574
1920
1374
1376
1377
1884
1885
1583

1673
1950

2043
2042
2044
2066

1958

1441

Grade,

Manufacturer and Brand. Place of Sampling,
Sampled by Station:
Associated Seed Growers, Inc.,
New Haven, Conn.
Special Mixture 6% Potash ................... 4-8-6 | Associated Seed
Growers, Inc,
Milfordrhi. ...
F. A. Bartlett Tree Expert Co.,
Stamford, Conn.
Bartlett Green Tree Food ...........ccoovviens 6-7-4 | Sampled at factory
Berkshire Chemical Co.,
Bridgeport, Conn.
Berkshire Complete Fertilizer .................. 2-9-3 | Southpert’ ....%...
Berkshire Complete Tobacco Fertilizer ......... 5-3-5'1 Granby ..t .odoo. .
Berkshire Economical Grass Fertilizer ......... 10-3-8 | Sampled at factory
Berkshire Economical Grass Fertilizer ......... 10-3-8 | Ellington .........
Berkshire Grass Special Fertilizer ............. 7-6-5 [cHamden % o0 .
Berkshire Long Island Special Fertilizer ........ S8Rl ElonidenS s SRR
Berkshire Market Garden Fertilizer ............ 4-8-4 | Hamden .........
Berkshire Tobacco Special Fertilizer ........... FEsC IR Granby s ee
Berkshire Tobacco Starter. Fertilizer ........... 5-8-10 | Ellington ........
el shire ruck Eerfilizer Wl oo il ibins oo 5-8-5 | North Haven .....
Amos D. Bridge’s Sons, Inc.,
Hazardville, Conn.
Corn, Onion, Potato and General Purpose ...... 4-8-4 | Sampled at factory
Special Tobacco Fertilizer ............oooone.nn 5-3-5 | Sampled at factor)
E. D. Chittenden Co.,
Bridgeport, Conn.
Chittenden’s Complete Tobacco and Onion Grower A8 240 Telland ... s
Chittenden’s High Grade Potato 7% Potash .... 5-8-7 | Tolland ..........
Chittenden’s Potato Special 4% Potash ......... A-g A A D inotomn -, L s NEe
Clhitteriden’s Tobacco Speeialln vas bt 545N apping .o
C & R Sales Co.,
Worcester, Mass.
C & R Lawn and Shrub Fertilizer 5-6-5 ........ 5z6=5- [WEfitnaai®fiet S s
Davey Tree Expert Co., Inc.,
Kent, Ohio.
Davey Tree Food 10-3-3 | Sound Beach .....

Nitrogen. Phosphoric Acid. Potash.
&
| 2| e e .
| S 58 | 68 | £ Sy & ar < a b7
] 'ﬂ12<ré/
B | 2 | B | | B B B BB %
002 | 136 0.22| 1.00| 3.50 | 4.26/0.30 | 8.23 | 7.93 | 7.40 | 7.40 | 1530
426| 000| 08 | 540 | 6.57| 2.18|10.20 | 802 | 522 | 5.22 | 1440
039 067 200| 243/ 2.63|11.79| 916 | 391 | 3.01| 1521
046 | 254 | 402 | 48| 008| 423| 415| 084 | 569 | 1883
029|048 | 801 | 974/ 1.06| 903| 707 | 1.55| 881 | 1574
0.79| 0.81 | 8561|1041 1.79| 925| 746 | 2.07 | 9.77 | 1920
0.37| 1.08| 565| 687/ 020| 6.58| 6.38| 609 | 600 | 1374
0.41 | 0.90 | 4.03| 490[ 010 | 8.08| 798| 8.96| 896 | 1376
0.32]| 0.69| 3.65| 444|027 | 860 | 833| 500| 509 1377
0.67 | 3.16| 579 | 704/ 0.13 | 403 | 300 | 072 | 7.48 | 1884
047 | 0.72 | 455| 553/ 0.18| 9.23| 9.05| 0.74 | 938 | 1885
0.40 | 1.02| 404 | 49110.20| 795| 7.75| 679 | 6.79 | 1583
084 18| 000| 060| 330| 401|110] 925 8.15| 451 451
0.94 | 0.00 | 0.41| 3.00| 4.35| 529/ 0.47 | 450 | 4.03| 036 | 5.85 1823
0.00 | 280 | 0.08| 036| 324| 304/ 030| 819 | 7
. ] ; _ 89| 2.27 | 4.59 | 2
8.88 3.48| 0.15| 039 | 4.02| 48| 031 | 843 | 812 | 247 | 7 04 2823
o 2.96| 007 | 0.29| 3.32| 404/ 0.45| 851 | 806 | 457 | 4.57 | 2044
. 260 | 030 | 1.27| 417 | 507/ 023 | 529| 506 | 1.28| 550 | 2066
0.00 | 200| 0.54| 227 | 481 | 585/ 028| 7.15| 6.87| 7.01| 7.01 | 1958
0i00 5.38 | 1.01| 2.00| 839 (10.20| 3.63| 8.45| 4.82| 3.14| 3.14 | 1441

MIXED FERTILIZERS

CONTAINING NITROGEN, PHOSPHORIC ACID AND Porasa —Continued.
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TaBLE XIII. ANALYSES oF MixEp FERTILIZERS
:2' Manufacturer and Brand. : Grade. Place of Sampling,
kS
s
ui -
Sampled by Station:
Eastern States Farmers’ Exchange,
Springfield, Mass."
1763 | Eastern States Open Formula 4-8-8 ............ 4-8-8 | North Haven .....
1582 | Eastern States Open Formula 4-10-6 ........... 4-10-6 | Ellington .........
1764 | Eastern States Open Formula 4-12-4 ........... 4-12-4 | North Haven .....
1765 | Eastern States Open Formula 4-20-16 .......... 4-20-16 | Clinton ..........
1522 | Eastern States Open Formula 6-8-6 ............ 6-8-6 | North Haven .....
1531 | Eastern States Open Formula 6-15-9 ........... 6-15-9 | Meriden .........
1757 | Eastern States Open Formula 6-18-6 ........... 6-18-6 | West Simsbury ...
1970 | Eastern States Open Formula 8-4-8 ............ 8-4-8 | New Milford .....
1523 | Eastern States Open Formula 8-16-16 .......... 8-16-16 | North Haven .....
1966 | Eastern States Open Formula 8-16-16 .......... 8-16-16 | Buckland .........
1973 | Eastern States Open Formula 8-16-16 .......... 8-16-16 | Woodstock .......
1791 | Eastern States Open Formula 10-5-10 .......... 10-5-10 | West Simsbury ...
Essex Fertilizer Co.,
Boston, Mass. -
1525 | Essex Complete Manure 5-8-7 ...........c.onn 5-8-7 | Wallingford ......
1526 | Essex Fish Fertilizer for All Crops 3-8-4 ...... 3-8-4 | Wallingford ......
1943 | Essex Fish Fertilizer for All Crops 3-8-4 ....... 3ogd B Cromwell 1L L.
1524 | Essex Market Garden 4-8-4 ................... 4-8-4 | Wallingford ......
1527 | Essex Peerless Potato Manure 4-6-10 .......... 4-6-10 | Wallingford ......
1786 [ Essex Top Dressing fou il can b oo 7-6-5 | So. Manchester ...
Friedman Tobacco Products Corp.,
York, Pa.
1278 " Tobacco | Dust Bertilizer o ol o0l i T A tis 2.4 2 amden’ LTS
L. T. Frisbie Co.,
New Haven, Conn.
1445 | Erisbie’s Corn and Grain Bertilizer 22102 . i1 2-10-2 | Danbury .........
1845 [ pichitelapihaBe T inraiioe onli i o e e S R 5-8-7 | Wethersfield ......
S R S SRS e B e T S P L e 5-10-5 | Winsted .........
1438 | Frisbie’s Market Garden 5-8-7 ..........cocuvn. 5-8-7 | Wethersfield .....
17810 Firishielse Special (3200 dlin dueti 0 0 o io Lo 3-8-4 | Waterbury .......
1439 | Frisbie's Special Vegetable and Potato Grower
2 P s e e e e L R e s 4-8-4 | Guilford .........
1971 | Frisbie’s Tobacco Grower 7-3-7 ..... A e 7-3-7. [iBuckland: . ..\ 5
14445 eishic’s Top Iresseri®-0-6 i i i vabounts 8-6-6 | Danbury .........

* First figure in

?Total P:Os.

“grade” column represents “nitrogen,”

not ammonia.

MIXED FERTILIZERS

w

CoNTAINING NITROGEN, PmospmORIC Acip AND Porasm—Continued.

c Nitrogen, Phosphoric Acid. Potash,
; i
: fe 8
Bl K] % = E 2 .
B | 0% | oE el : Ll g
B | 5F | 5| & | €8] © | & st | 2| & | &
Bl %% B B B P
079 | 0.24 | 4.25| 517|031 | 9.73 | 9.42 | 7.47 | 7.47 | 1763
0.00 | 0.72 | 3.98 | 4.84| 0.58 |11.13 |10.55 | 6.04 | 6.04 | 1582
026 0.24 | 412 | 501|044 |12.85 |12.41 | 4.56 | 4.56 | 1764
0.43 | 0.34 | 4.41 | 536| 0.28 [21.60 |21.32 [15.09 |15.09 | 1765
029| 085|636 7.73/ 0.23| 8.40 | 8.17 | 6.41 | 6.41 | 1522
0.28 | 0.39 | 6.05| 7.36| 0.35 |15.58 [15.23 | 9.43 | 9.43 | 1531
0.57 | 0.68 | 6.43 | 7.82| 0.55 [19.50 |18.95 | 6.59 | 6.59 | 1757
3.40 | 2.52 | 880 [10.70{ 0.09 | 5.43 | 5.34 | 1.70 | 9.94 | 1970
0.15 | 0.80 | 8.33 {10.13] 0.40 [20.15 [19.75 |13.45 |13.45 | 1523
| 0.8 | 0.33| 7.78 | 9.46| 0.28 [16.30 |16.02"|17.24 |17.24 | 1966
g 0.58 | 0.42| 7.70 | 9.36| 0.45 [17.30 |16.85 |16.04 |16.04 | 1973
: 5.18 | 2.11 |11.27 [13.70| 0.15 | 5.54 | 5.39 | 1.86 |10.52 | 1791
| 252|057|067| 412| 501/0.78| 8.78| 8.00 | 6.58 | 6.58 | 1525
1067 | 1.11| 0.64 | 242 | 294/ 1.18 | 8.30 | 7.12 | 4.06 | 4.06 | 1526
1.48 | 0.51 | 072 | 2.71 | 329 0.81 | 8.48 | 7.67 | 4.36 | 4.36 | 1943
| 184 045| 076| 345| 419/ 0.83 | 8.83 | 8.00 | 4.00 | 400/ 1524
1.88 | 0.35 | 0.76 | 3.39 | 4.12| 0.38 | 6.70 | 6.32 |10.08 (10.08 | 1527
5.64 | 0.00 | 0.11| 5.75| 6.99| 0.03 | 6.25 | 6.22 | 4.94 | 4.94 | 1786
6| 0.20 | 036 | 1.41| 2.13| 2.59/ 0.08 | 0.50 | 0.42 | 0.80 | 2.62 | 1378
i
058 0.50 [ 0.59 | 1.75 | 2.13| 0.55 |10.16 | 9.61 | 2.12 | 2.12 | 1445
| 3.08| 0.51 | 0.34| 4.25| 517/ 0.37 | 9.00 | 8.63 | 0.49 | 7.05 | 1784
| 320|042 | 0.35| 4.27 | 519/ 0.64 [10.76 [10.12 | 5.41 | 5.41 | 1790
b1 3.16 | 0.57 | 0.33| 4.30 | 5.23| 0.48 | 8.90 | 8.42 | 6.83 | 6.83 | 1438
1.52 | 0.37 | 0.65| 2.64 | 3.21| 0.57 | 8.74 | 8.17 | 4.17 | 4.17 | 1787
1.96 | 0.32| 0.65| 3.29 | 4.00 0.35 | 8.30 | 7.95 | 4.09 | 4.09 | 1439
| 0.14 | 0.03 | 4.00 | 5.73 | 6.97| 0.13 | 4.60 | 4.47| 1.08 | 7.91 | 1971
4| 4.84| 0.24 | 0.34| 6.66 | 8.10{ 0.30 |-6.70 | 6.40 | 5.71| 5.71 | 1444
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TasLE XIII. AnNALyseEs oF MixeEp FERTILIZERS

CONTAINING NITROGEN, PHOSPHORIC Acip AxDp Porasa—Continued.
Nitrogen. Phosphoric Acid. Potash,
=]
- = -
= Manufacturer and Brand. 1 Grade. Place of Sampling, k) g §, =
S - - g 2 e i S 3
g E = S S8 | 2 ek z
g g8 | 23 | g Ex | @ hes 3 e
& g Senlsy T E3 5 I S = i =
< e = foEEet 3 e P s g
i 5 ok (oFS & <8 (¢} E h: <4 & @a
Sampled by Station: p
Gra(s:seHi Chgm(i)cal Co.,
leveland, Ohio. A
1785 | Grasselli Odorless Plant Food ..........ccccve.. 5-13-4 | Fair Haven ...... i % & % % % & 7 % ’
. . 4.9 .90 | 1785
International Agricultural Corp., I 0nie) 4002 86 1 14| 10.80 11960 ‘O : 7
Boston, Mass.
2048 | I. A. C. Caribee Tobacco Fertilizer ............. 1 7-6-5 | West Suffield ...,.
1886 | Premium Tobacco Fertilizer .........cooovvunns 7-9-8 | Hockanum ....... 284 | 044| 201|585 | 7.11]0.22| 6.90| 6.68 | 098 | 585 | 2048
i = 254| 095| 2.38| 587 | 7.14/ 020 9.00| 8.80 | 070 | 8.21 | 1886
Lowell Fertilizer Co.,
Boston, Mass.
1456 | Lowell Animal Brand, A High Grade Manure for
AN Cropsti8-8-dat s L W T UL s 3-8-4 | Southington ......
1788 | Lowell Bone Fertilizer 2-10-2 .............c00t 2-10-2 | Southbury ........ 13| 053] 070 259 3.15/ 1,15 888 | 7.73 | 4.14 | 4 14| 1456
1457 | Lowell Corn and Vegetable 4-8-4 4-8-4 | Southington ...... 092 039| 035| 1.66| 202|121 |11.31 |10.10 | 2.24 | 2 24 | 1788
1519 | Lowell Corn and Vegetable 4-8-4 4-8-4 | Cheshire ......... 19| 049 069| 3.42| 416/ 0.95| 885 | 7.90 | 4 16 | 416 | 1457
1462 | Lowell Market Garden 5-8-7 ....ccooovvuenennnn. 5-8-7 | Cheshire ......... [ 054 | 076 | 1334 1 406 0.70¢|08:50 780" | *3 971 3.97 | 1519
1789 | Lowell Potato Grower 4-6-10 .................. 4-6-10 | Southbury ....... 200 005| 048 | 407 | 495/ 0.80 | 865 | 7.85| 689 | 6.89 | 1462
2116 [Wliowell Tobacco 585 oo v siit . ale 5-3-5 | Warehouse Point. . 1920 032 074| 3.40| 413/ 0.34| 682 | 648 [10.35 |10 35 | 1789
1461 | Lowell Top Dressing 7-6-5 ... .ceveuieraeiene 7-6-5 | Cheshire ......... 000| 057| 274| 411 | 500/ 0.24 | 438 | 414 | 0.93 | 581 | 2116
s 550 | 000| 000| 564 | 6.86| 0.13 | 550 | 5.37 | 5.14| 5.14 | 1461
Maine Farmers’ Exchange,
; Portland, Me.
1963 | M. F. E. “Produce More” 3-10-3 ........ccevunnn 3-10-3 | New Milford .....
1964 | M. F. E. “Produce More” 4-8-5 ................. 4-8-5 | New Milford ..... 15| 049| 087 | 3.00| 365|057 |11.13 1056 | 125| 404 | 1963
1965 | M. F. E. “Produce More” 5-8-7 .....ccvvivennens 5-8-7 | New Milford ..... 180 | 1.12 | 1.02| 428 | 520/ 045| 941 | 896 | 169 | 540 | 1964
15| 1.8 | 091 | 461 | 560/ 039 | 868 | 829 | 3.77 | 7.00 | 1965
Mapes Formula and Peruvian Guano Co.,
New York City.
1807 | Mapes Conn. Valley Special .........ccovenuen 6-4-7 | East Granby ......
1800 [ Mapes Corn Manure 0 U iiel o b it 3-8-3 | Windsor Locks ... 006| 1.58| 1.42| 550| 669/ 1.00| 539| 439 | 068 | 727 | 1807
1808 | Mapes General Tobacco Manure ............... 5-4-5 | East Granby ...... 102| 1.13(°048| 2.89| 3 51| 124(10.75| 9.51 | 2.72 | 3 06 | 1800
1805 | Mapes General Truck Manure ............o.... 5-6-5 -\ Flartiord e U ova 0.04 | 102| 1.58| 418| 508/ 1.20| 550 | 430 | 054 | 626 | 1808
1801 | Mapes General Use Manure ..........c..... AeE 3-6-4 | Windsor Locks ... 38 | 000| 051 469| 570/ 093| 874 | 78| 371| 456 | 1805
1804 | Mapes ‘Onion Manuire . =it i fot i 4-6-4 | Hartford ......... 02| 1061 1035 1289 |3 51| 1000|873 1 °7.73 | 375 |4 40| 11801
1783 || ;Mapes Potate Manure "', ool o ieasons o, 4-7-5 | Windsor Locks ... 28| 000| 044 | 376 | 457 083 | 847 | 7.64| 0.39 | 4 19 | 1804
1802 | ‘Mapes Special Tirueker . 0. ol it i 5-8-7 | Hartford ......... 234|030 042 | 332| 404/ 0.74| 845 | 7.71 | 493 | 507 | 1783
1806 | Mapes Special (Trucker TSP i 0 o oo BEgsg i artiondlie iU 172 1.74| 0.60 | 4 42| 5.37 1.07 110.85| 9.78 | 7.09 | 7.09 | 1802
1918 | Mapes Tobacco Ash Constituents ............... 1-4-15 | West Suffield ..... ; 3.40 | 0.10 | 0.51 | 439 | 5.34/ 095 |10 33 | 938 | 060 | 747 | 1806
1810 | Mapes Tobacco Ash and Starter ............... 4-6-15 | Hartford ......... 0.00 | 042| 088 | 1.30 | 158/ 18| 618 | 429 | 094 |17 38 | 1918
1967 | Mapes Tobacco Manure Wrapper Brand ........ 7.5-2-10.5 | Windsor ......... 0.16| 076 | 0.50| 3 64| 443/ 0.81| 7.58| 6 77 | 0.70 |15.29 | 1810
1799 | Mapes Tobacco Starter Improved .............. 5-6-1 | Windsor Locks ... 008| 1.60| 1.43| 619 | 753/ 087 | 533 | 446 | 077 |11 92 | 1967
180351 "Mapes Top DIesser «:.vsv e iy vatensen oo 10-4-2 ‘| Hartford ......... 000 1.29| 0.54| 48 | 587|136 | 873 | 7.37 | 016 | 1.51 | 1799
298| 3.08| 030 8.58 [10.43| 052 | 6.40 | 5.88 | 2.01 | 2.39 | 1803
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TasLE XIII.  ANALYSES OF MixEp FERTILIZERS

:g Manufacturer and Brand. | Grade. Place of Sampling,
§
g
wn2
Sampled by Station:
A. G. Markham & Co.,
Springfield, Mass. :
DO =60 O R S e e S R R 4-6-10 | Mansfield Depot . .
TOISEICA=80d oo el e i ense Seldaien R e e 4-8-4 | Mansfield Depot . .
935 F5ER o= oo Lk Sl e il e e 5-8-7 Stafford Springs ..
Millane Tree Expert Co.,
: Cromwell, Conn.
2223l Millane" Shade Tree Bood v are.misi. s 10-12-4 | Sampled at factory’
New England Fertilizer Co.,
: : Boston, Mass. i
1809 | New England Complete Manure 4-6-10 ........ 4-6-10 | Unionville ........
1975 | New England Corn Phosphate 2-10-2 .......... 2-10-2 | Mansfield Depot ..
1919 | New England Market Garden Manure 5-8-7 . 5-8-7 | West Suffield .....
1465 | New England Potato and Vegetable Manure 484 4-8-4 | Meriden .........
1466 | New England Super, A High Grade Fertilizer
foriallfCrops (8:8- 4 Tal il Su s 3-8-4 | Meriden .........
1974 | New England Tobacco Manure 5-3-5 ........... 5-3-5 | Unionville ........
Old Deerfield Fertilizer Co.,
- South Deerfield, Mass.
1981 | Old Deerfield Tobacco Starter Bone and Potash. . 6-8-12 | Suffield ..........
Olds & Whipple, Inc.,
; Hartford, Conn.
1793 | O & W Blue Label Tobacco Fertilizer ......... 6-3-6 | Ellington ........
1541 | O & W Complete Market Garden Fertilizer . ... 4-8-4 | So. Manchester ...
2047 | O & W Complete Tobacco Fertilizer ........... 5-3-5 | So. Windsor ......
1474050 & W Guass Bertilizeraiod 2 o 0 @ o o0l 8 6-6-4 | So. Manchester ...
1473 | O & W High Grade Potato and Vegetable Fer- :
tilizer Sav i Dletadn s S e AT ISe 5-8-7 | So. Manchester ...
1977 | O & W High Grade Starter and Potash Com-
polnders il i wen Rt S e Bl (el T 2 S T 5-4-15 | So. Windsor ......
Parmenter & Polsey,
Boston, Mass.
ig% P & P Maine Potato Fertilizer 4-6- IO Polianes 4-6-10 | Wallingford ......

Parmenter & Polsey Top Dressing 7-6-5 .:...... 7-6-5 | Wallingford ......

MIXED FERTILIZERS 81
CONTAINING NITROGEN, PHOSPHORIC Acip anp Porasua—Continued.
Nitrogen. Phosphoric Acid. Potash,
E

= o b &> O o ] 5 p

S 3 = e ° P g S

g 2 2 e i o3 = =

g | 98 | of EE g ; e £ ; g

& &8 | 8B | B <2 3 = B < = &

% % %o % % | % % % % %o
0.281 032 3.36| 409/ 0.22| 63%3| 6.16 | 9.57 | 9.57 | 1914
051 | 047 3.22| 3.91|0.66| 828 | 7.62| 4.04 | 4.04| 1913
0.36| 0.48| 4.18| 508{ 0.43| 865 | 8.22| 7.14 | 7.14 | 1915
057 | 029 | 7.58 | 9.22| 1.45 [14.15 {12.70 | 4.42 | 4.42 | 2223
066| 048 | 3.20| 3.89| 0.45| 681 6.36 | 9.77 | 9.77 | 1809
046 | 0.37 | 1.83| 2.22| 0.36 {10.53 |10.17 | 2.40 | 2.40 | 1975
0.44 | 0.37| 427 | 519/ 0.52 | 885 | 833 | 7.22| 7.22| 1919
046 | 056 | 3.22| 3911083 | 875 | 7.92| 3.85| 3.85| 1465
0.25| 0.56| 2.53| 3.08/ 08| 862 | 7.79 | 3.91 | 3.91 | 1466
040 | 2.64 | 4.18| 508/ 0.28 | 470 | 442 | 1.12 | 6.23 | 1974
1.23| 1.86| 5.43| 6.60| 0.45| 8.80 | 835| 1.29 |13.05 | .1981
053 356 | 517 | 6.29| 0.38| 4.12 | 3.74| 0.36 | 6.51 | 1793
020 0.73| 3.39| 412| 1.13| 933 | 820 | 4.15 | 4.15 | 1541
0.51| 297 | 422 | 513|042 | 3.99 | 3.57| 0.44 | 595 | 2047
0.29 0.70 | 499 | 6.07| 071 | 7.00 | 6.29 | 4.12 | 4.12 | 1474
0.18| 091 | 4.15| 505( 099 | 9.25| 8.26 | 7.55 | 7.55 | 1473
0.23| 227 | 450 | 547070 | 563 | 493 | 1.79 |14 99 | 1977
050 052 | 344 | 4.18/ 0.43 | 6.65 | 6.22 {10.40 [10.40 | 1822
0.18| 0.11 | 569 | 6.92| 0.13 | 6 55| 6.42 | 5.10 | 5.10 | 1976
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ANALYSES OF MixED FERTILIZERS

= Manufacturer and Brand. Grade. Place of Sampling.
z
g
5
w2
Sampled by Station:
Piedmont Mt. Airy Guano Co.,
Baltimore, Md.
1984 | Harvest Brand 2-8-3 ... c.viiiiiiiniiiiieennns 2-8-3 | Plantsville .......
1985 | Harvest Brand 4-8-4 ... ..o 4-8-4 | Plantsville .......
1983 | Harvest Brand 5-8-7 .....cooviiiiiiiienienn 5-8-7 | Plantsville .......
Frank S. Platt Co.,
; New Haven, Conn.
1819 | Platt’s Concentrated Lawn Fertilizer ............ 16-5-5 | Sampled at factory
1818 | Platco Special 5-8-7 . ..iviriniiniiiiieniaiennnn 5-8-7 | Sampled at factory
Rackliffe Bros. Co.,
New Britain, Conn.
1535 | Rackliffe Brand Corn Fertilizer 4-8-4 .......... 4-8-4 | Sampled at factory
1536 | Rackliffe Brand Potato and Special V. egetablc
I R e T L I I s BT s 5-8-7 | Sampled at factory
The Rogers & Hubbard Co.,
Portland, Conn.
1470, | 4-8-4 Fettilizer .. owessisossmisessesmomesionsns 4-8-4 | Hartford: .......s.
TAT1 | 58-7 FertiliZer ion s oo s sisionids 555 aibsmnd esn s 5.8-7 | Hartford ..i:sewen
1540, | 5-10-5 Fertilizer isesssssmmanasnnsismusiossinsss 5-10-5 | Sampled at factory
1539 | Hubbard’s “Bone Base” Fertilizer for Seeding
DO v et & o i oo 575 S abaim i 8 & s 3-5-6 | Sampled at factory
1542 | Hubbard’s “Bone Base” Oats and Top Dressing 10-3-8 | Norwich ......:us
1922 | Hubbard’s “Bone Base” Oats and Top Dressing|  10-3-8 Sampled at factory
1544 | Hubbard’s “Bone Base” Soluble Corn and General
Crop MAnUre & s s uimess s oo midie sjes s v 3-8-6 | FairHaven ....::
1816 | Hubbard’s “Bone Base” Soluble Potato Manure. . 6-8-5 | Figoanam - iies . -
1679 | Hubbard’s “Bone Base” Soluble Tobacco Manure 6-8-10 | So. Windsor ......
1815 | Lawn Fertilizer «...: TR e et Rl R T 7.5-2-4.5 | New Britain ......
1817 | Rogers & Hubbard All Soils, All Crops Ifer-
TR sk T I RN G S £ L e 4-10-4 | Higganum .......
1814 | Rogers & Hubbard’s Corn and Grain Fertilizer .. 1-10-3 | Willimantic ......
1824 | R & H Climax Tobacco Brand ................ 2325, (R Tatihy: = wios 05 e
1478 | R & H High Potash Fertilizer ...........c.... 3-8-10 | New Britain ......
1825 | R & H High Potash Fertilizer ................ 3-8-10" | Branford .. s5wnn
1813 | Rogers & Hubbard’s Potato Fertilizer ........... 2-10-4 | Willimantic ......
1823 | R & H Tobacco Grower Vegetable Formula .. .. 6-3-5.1| Granby” :¢isdonia
1982 | R & H Tunaker for Tobacco ........ovvvveennn 10-4-10 | East Granby ......
2230 | R. & H Tunaker for Tobacco .....ooveeveeenns 10-4-10 | Sampled at factory

MO OOOHOO WoOHDO NINO ©oo

In Nitrates.

MIXED FERTILIZERS

CONTAINING NITROGEN, PHOSPHORIC Acip axp Potasu —Continued.

Nitrogen. Phosphoric Acid. Potash.
|
- Td L

§ < % g% C 2 i

.g g £ .;E‘ é —o% % 2

g0 9.8 h e 9 o 8 g

= |58 | dE| & |S=| 8 | & |&F | 2| & | a

o % %o %o % | % %o % % %
ORz60 0065 [~ 0.36 | 1.87 | 2,27 1.43-| 8.73 | 7.30 ( 4.11| 4.11 |- 1984
226| 0.58| 0.25| 3.09| 3.76 0.66 | 8.69 | 803 | 4.35| 4.35| 1985
256 059 | 0.23| 438 | 5.33{ 0.20 | 8.33 | 8.10 | 7.24 | 7.24 | 1983
1348 | 0.28 | 0.60 |14.36 |17.46] 0.09 | 5.83 | 5.74 | 0.48 | 6.58 | 1819
308| 0352| 046| 428 520 0.56| 890 | 834 7.10| 7.10 | 1818
194 | 0.38| 0.58| 3.28| 3.99| 0.39| 8.55| 8.16 | 4.21 | 4.21 | 1535
304| 044 | 040 | 422| 5.13/ 0.53 | 8.55| 8.02| 7.09 | 7.09 | 1536
2661 0611 0.15| 352 | 428/ 020 | 870 | 8.50 | 4.03| 403 | 1470
3521030 012| 412| 501/ 0.18| 887 | 859 | 6.84| 684 | 1471
342 062 024 440 | 535/ 0.20 |10.61 |10.41 | 5.31 | 5.31 | 1540
0221 000| 1.26| 242 | 294| 5.88|12.50 | 6.62 | 680 | 6.80 | 1539
0.16| 002| 029| 8.15| 9.91|2.13| 871 | 6.58 | 3.96 | 8.62 | 1542
0.00| 039 0.18| 827 (10.05| 2.05| 8.58 | 6.53 | 2.87 | 8.30 | 1922
050 | 1.12] 044 | 2.46| 2.99| 1.43| 9.73 | 8.30| 577 | 6.07 | 1544
2121 098] 0.68| 496 | 6.03| 1.23 1020 | 8.97 | 0.85| 5.07 | 1816
2241125 053 498 | 6.05| 1.33|10.01 | 8.68 | 0.78 |10 44 | 1979
0.00| 045| 230 | 671 | 8.16| 0.54 | 4.58 | 4.04 | 2.71 | 570 | 1815
2.08| 0.66| 042 | 3.28| 3.99| 075 |11.03 |10.28 | 4.62 | 4.62 | 1817
016| 051 | 0.13]| 0.86| 1.05| 0 59 |11.05 |10.46 | 3.41 | 3.41 | 1814
006| 051 | 2.11| 444 540| 0.43| 400 | 3.57| 0.54| 5.59 | 1824
1.44| 074 | 040 | 274 | 3.33| 0.88 | 8.50 | 7.62 {10 31 |10.31 | 1478
1.107] 1.02| 0.32| 2.72| 3.31] 0.63 | 8.65| 8.02 | 9.8 | 9.86 | 1825
0741 0,61 0.29 | 1.74 | 2.11| 0 53 |10.75 (1022 | 4.99 | 4.99 [ 1813
0.18| 078 | 2.82| 502| 6.10/ 048 | 3.69 | 3.21 | 0.54 | 543 | 1823
0.58| 331|300 7.65| 9.30| 0.15| 445 | 4.30 | 098 |10.54 | 1982
0162313 28 | 752| 9.14|0.15| 4.10 | 3.95| 0.70 [10.93 | 2230
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o Manufacturer and Brand. Grade, Place of Sampling,
:
&
75}
Sampled by Station:
F. S. Royster Guano Co.,
Baltimore, Md.
1993 | Royster’s Conn, Tobacco Guano ................ 5-3-5 | Glastonbury ......
1646 | Royster’s: Curlew GUano ..........coicavevecns 3-10-6 | Waterbury .......
1a45 1 Rovster’s @uality: “Trucker t0 0 g oo 50 ls 4-8-7 | Waterbury .......
1994 | Royster’s Truckers Delight ........ .. 0...cooo.n. 4-8-4 | Glastonbury ......
M. L. Shoemaker & Co.,
Philadelphia, Pa.
1671 Spec1a1 Mixture of Bantle’s Wrapper Brand . 7-3-7 | Glastonbury ......
1668 | Swift-Sure Potato Special 5-8-7 ...........co.... 5-8-7 | New Milford .....
1672 | Swift-Sure Special Tobacco Formula 4-8-5 ..... 4-8-5 | Glastonbury ......
1669 | Swift-Sure Tobacco and General Use 3-10-3 .... 3-10-3 | New Milford .....
Springfield Rendering Co.,
Springfield, Mass. )
1820 | Springfield 3-8-4 Fertilizer ..........vviveinen. 3-8-4 | Stafford Springs ..
1821 | Springfield 4-8-4 Fertilizer .................... 4-8-4 | Stafford Springs ..
1839 | Springfield 5-8-7 Fertilizer ..........ccocvninn. 5-8-7 | Stafford Springs ..
2067 | Springfield 5-3-5 Tobacco Special .............. 5-3-5 | West Springfield ..
1674 | Springfield 7-6-5 Top Dresser ........o.covinnn 7-6-5 | Hazardville ......
Standard Wholesale Phosphate & Acid Works,
: Baltimore, Md.
T A e R R e S L L 5-4-5 | Ellington .........
eRq RS ul 05 i S b TR R e e o s R 5-10-5 | Milford ..........
1602 18 50 6-6:251 5ot s s e s e e 8-6-6 | Seymour .........
1606 | Evergreen Fish Guano ...........cccoveeveennn. 4-8-4 | Norwalk .........
1603 | Golden Rule Guano ........ A O e P T 4.11-6-10 | Seymour .........
1605 (I Gt GroWer L s i i e s i e s s sl s .2-8-2 | Norwalk .........
1999: VEleh s Aratysidionnra i Gl v it SO B el s Sl 4-16-4 | Seymour .........
2008 " |1 Tdeal P otato GrOWEE: 51t e v swasons i haivioid sistais 4-8-6 | Silver Lane ......
1609 | Mammoth: Potato Grower v, - -t o mes b 50 iahs 2-8-10 | North Haven .....
1400 | Standard U. S. Fish, Bone and Potash .......... 5-8-7 | Milford ..........
Swift & Co.,
Baltimore, Md.
1899 oo Wt e S e i vl o 4=12-4- |"Hatttord 7l vk
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MIXED FERTUJZERS 85
CoNTAINING NitrOGEN, PHospHORIC AciD AND Porasua—~Continued.
Nitrogen. Phosphoric Acid. Potash.
<
: o4 B
; il 5| 3 .
i - El 3 e S
B | | g 2 3 35| % .
£ gE | Ey = gs = = 5% 5 = 2
< 58 | &2 g g8 & 2 38 = G g
= e sl smn fiese b B R ol d 8 7
% % % % | % %o % % %
021 | 2.45| 3.8 | 4.69/ 021 | 3.50| 3.29 | 0.27 | 5.33 | 1993
0.33 0.48| 2.59| 3.15| 1.18 |11.33 |{10.15 | 5.41 | 5.41 | 1646
0.55( 0.64| 3.33| 405|1.19| 890 | 7.71 | 7.28 | 7.28 | 1645
0.63 0.67| 3.30 | 401|073 | 885 | 812 | 4.22 | 4.22 | 1994
0.71| 302 | 563 | 6.84| 0.85| 5.15| 4.30 | 134 | 8.49 | 1671
037 1.13| 434 | 528|2.18| 940 | 7.22| 6.84 | 6.84 | 1668
025 | 1.51 340 | 4.13] 1.38 | 9:45| 807 [ 052! 525 | 1672
1.08 0.74| 2.69 | 3.27| 1.50 |11.50 |10.00 | 0.44 | 3.13 | 1669
0.52| 032 | 260 | 3.16/0.30 | 870 | 8.40 | 428 | 4.28 | 1820
0.56| 050 | 330| 401| 0.60 | 858 | 7.98| 4.06| 4.06 | 1821
049 | 053 | 4.10 | 498/ 0.55| 8.80 | 8.25| 7.21 | 7.21 | 1839
069|217 | 422 | 513|043 | 5.05| 4.62| 090 | 572 | 2067
0.19| 009 | 570 | 6.93| 0.30 | 6.56| 6.26 | 503 | 5.03 | 1674
178 | 0.19 | 0.65| 2.62 | 3.19| 0.38 | 5.75| 5.37 | 2.54 | 4.15 | 1845
364 006 0.49| 4.19| 509| 0.0510.22 |10.17 | 4.94 | 4.94 | 1604
5281 024|033 63| 7771070 817 | 7.47 | 6.09 | 6.09 | 1602
2581 029 057 | 3.44| 418/ 1.29| 938| 809 | 4.29 | 4.29 | 1606
2.86 | 0.14 | 0.42 | 3.42 |- 416| 0.35| 665 | 6.30 | 9.28 | 9.28 | 1603
UB581 10,37 (0162 1,83 1 2:220:1°75:|:9.16 |7 .41 |- 2732 | 2 32"| 1605
2.06 | 1.44| 0.22 | 3.72 | 4 52| 0.26 |15.50 |15.24 | 3.93 | 3.93 | 1999
268 | 0.14| 044 | 3.26| 396| 0.54 | 874 | 820 | 6.16 | 6.16 | 2003
2.10 | 0.18 | 0.40 | 2.68 | 3.26| 0.80 | 8.83 | 8.03 | 8.67 | 8.67 | 1609
3841 007) 0.18| 4091 497030 | 8.15| 7.85| 6.86 | 6.86 | 1400
2.58| 0.08| 0.39| 3.39| 4.12| 0 75 |12.95 |12.20 | 4.37 | 4.37 | 1599
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TasrLe XIII. AnNALvSES oF MixeEp FERTILIZERS
5 Manufacturer and Brand. Grade. Place of Sampling,
f
wn
Sampled by Station:
Synthetic Nitrogen Products Co.,
New York City.*
1617 ' | Nitrophioska! s &g siimntes s i's Tosanh s s swmmaive s 15-30-15 | North Haven .....
Tenn. Copper & Chemical Corp.,
Lockland, Ohio.
e R e s A R N (s L R S I 6-10-4 | Hamden .........
I. P. Thomas & Son,
Philadelphia, Pa. L
1998 | Economy. Fertilizer 3-12-3 “ ¢ i cvomunv 15 o 15 wismelsens 3-12-3 | Clintonville .......
1620 | Long Island Special 4-8-7 ......ovcsivssnsmnsss 4-8-7 | Hamden .........
TS TPy TThomas BBl las it P b it s o 2 b A wlmbibin 5-8-7 | Milford esivisss
1638 | Thomas Tobacco GrOWer . smmwscssssosmwons 5-4-5 | Unionville ........
16228 bin Rop a6 o n ont i b e Rt Gk § 2 S 3-10-6 | Unionville ........
1621 | Truckers High Grade Guano 4-8-4 ............. 4-8-4. [ Milford: .eiciiss
T6TLel 7% GUATG ovisps s shiote 155 s Pmibind b ve s povishossnibos 7-6-5' |-Miltord. cuon e
GE2 1700 JEUATIO o L o ations i g i il 55 TR et . 7-6-5 | Highwood ........
1997 | Victor Potash. Fertilizer 2-8-5 .o ol cuionnnn. 2-8-5 | Willimantic ......
Triton Oil and Fertilizer Co.,
New York City.
1667 | Triton 4-8-4 Fertilizet :.:iaimssiscssnmmossisss 4-8-4 | Milford ..........
1666 | Triton 5-8-7 Fertilizer ............covvvvninnes 5-8-7 | Milford ..........
Virginia-Carolina Chemical Co.,
New York City. )
1632 | V-C Aroostook Potato. Grower ..i.ssioeiovisss 5-8-7 | New Britain ......
1628 | V-C Fish and Potash Compound ............... 2-9-3 | New Britain ......
1637 | V=C XXXX Fish and Potash ... .c.cuced o0l 4-8-4 | Guilford .........
Wilcox Fertilizer Co.,
Mystic, Conn.
1639 | Wilcox Corn Special 3-10-4 .. ...conmnmicissqen 3-10-4 | Sampled at factory
1636 | Wilcox High Grade Fish and Potash 4-8-4 ..... 4-8-4 | Groton .......... 4
2127 | Wilcox High Grade Fish and Potash 4-8-4 ..... 4-8-4 | Sampled at factory
1651 | Wilcox Potato and Vegetable Phosphate 5-8-7 .. 5-8-7 | Norwich .........
1643 | Wilcox Top Dresser 7-6-5 .......coviiveinennn 7-6-5 | New London .....

* The first figure in the “grade” column represents “nitrogen,” not ammonia.

In Nitrates,

MIXED FERTILIZERS 87
CONTAINING NITROGEN, PHOSPHORIC ACID AND Porasua—Continued.
Nitrogen. Phosphoric Acid. Potash.
- - —
: T4 o

Sl 58| 2 :
& e i s | £ g

| g5 | o e 3E | f :

g H g B 25 gs = o = § = S

< Tl g 82 | £ < o = g g

£ 58 | &% & <2 | O g 5 Z 2 &

% % % % % | % % % % %

15.14 |18.41| 0 01 | 30.65 [30.64 |14.27 |14.27 | 1617

378! 050 041 487 | 592, 0.79 (10 99 |10.20 | 4.03 | 4 03 | 1664
1.40| 0.31| 0.48| 2.47 | 3.00| 1.08 [13.15 [12.07 | 3.44 | 4.26 | 1998
012 | 1.42| 0.35| 3.57 | 434 1.10| 9.13| 803 | 7.53 | 7.53 | 1620
360 020 048] 428 | 520|055 944 | 889 | 7.34 | 7.34| 1754
08 | 073 2.73| 426| 518/ 203| 9.78| 7.75| 1.20 | 6.17 | 1638
1.781 019 | 060 | 2.57 | 3.12| 1.15 [11.45 |10.30 | 5.82 | 6.16 | 1622
2:86.1 021 | 0.43| 350 | 4.26|1.13 | 9.25.| 8.12 | 3.55 | 437 | 1621
4.48| 0.00 | 0.86| 594 | 7.22| 0.55| 7.56| 7.01 | 4.19 | 4.65 | 1611
434 020] 095| 597 | 7.26/0.60| 747 | 6.87 | 4.28 | 461 | 1612
124 034 042| 2.00| 2.43] 0.80| 9.49| 869 | 4.07 | 509 | 1997
0.80 | 0.50 | 0.74| 3.50 | 4.26/ 0.75| 9.43 | 8 68 | 3.97 | 3.97 | 1667
1.88| 0.55| 0.73| 450 | 547/ 068 | 929 | 861 | 6.67 | 6.67 | 1666
310 0.72] 0.57| 4.39| 534/ 050 | 88 | 835| 7.41 | 7.41| 1632
0.94| 060 | 032| 1.86| 2.26/ 100 (10.13| 9.13 | 3.07 | 3 07 | 1628
2341 062 028 | 324 | 394/ 095| 861 | 7.66| 4.12 | 4.12 | 1637
0241 040| 049 2.53| 3.08| 0.68 |10.83 [10.15 | 4.34 | 4.76 | 1639
022 097 | 0.64| 291 | 3.54|-0.63 | 8.82| 8.19 | 3.32| 407 | 1636
022 | 074 100 324 3.94| 0.73 | 9.10 | 8.37 | 3.91 |.4.55 | 2127
146 0.69| 059| 400| 48| 049 | 88 | 837 | 709 | 7.09 | 1651
1.84| 247 | 0.78| 557 | 6.77] 1.31| 800 | 6.69 | 3.74 | 5.02 | 1643
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. CoNTAINING NITROGEN, PHosPHORIC Acid AND Porasa—Concluded.

TasLe XIII. ANALYSES oF MIXED FERTILIZERS
vNitrt-)gen. Phosphoric Acid. Potash.
=
— ; Te g
v = o -é éga E >
- : 2 2 z 8| o e :
2 Manufacturer and Brand. Grade. Place of Sampling, - ,g .2_5 _g,é .gg E gg ki :‘z:
g o8 R 0 =5 g4 b = =R S = 2
. v 8 poeEl £ g2 & : Eol g | %
g : = 6E [ Sz | B w8 = e & | &
Sampled by Station:
Worces‘ﬁer Révndering Co., 0 8 % % % % % % % %o % | %
Auburn, Mass. -
1647 | Prosperity Brand Complete Dressing ........... EeG-b-A e Grolon ol ' :15(%8 8?% 8?5 S(Z); g (7)2 (l)gg 13% ggg ggg gzg 1647
1648 | Prosperity Brand Corn and Grain Fertilizer ....| 2-10-2 | Groton ........... 6| 035 | 064|433 | 526|101 | 945 | 544 | 7.00 | 7.00 | 1650
1650 | Prosperity Brand Market Garden Fertilizer .... 5-8-7 [-Groton ... 188 | 0.33 058| 323| 393|080 | 923| 843/ 406 4.80 : o
1649 | Prosperity Brand Potato and Vegetable Fertilizer| ~ 4-8-4 | Groton ........... 204 | 036 | 030 6.5 | 7.98 060 | 686 | 628 | 6.39| 639 1912
2002 | Special Potato Fertilizer ..ooooovvviiiniinnnns. 461050 butnam .1, ... 1.98] 0.36| 060 | 3.32 404/ 08 | 7.15| 6.26 |10.64 |10 64 | 2002
1912 | Superior Top Dressing ......cceeeeviiiniiannn. 8-6-6 | Norwich ......... 2 ; : ; ; §
Sampled by Purchaser.
Apothecaries I-éall Co,,
: Waterbury, Conn. ] 7
Uity | 1 beity Specisl Beriilizer for Feuit 756 ..o oof 0 786 [ 'Collinsville ... 5.4571 6631 1.4419.95 | 851 | 16.10 | 6.10 | 1711
i "~ Armour Fertilizer Works, .
i New York City. ;
2018 |IArmonr's 587 Ferfilizer . woioaish i o 5-8-7 | J. L. Futtner, Silver 4081 4961 0.39) 880 | 841 | 700/ 706 2018
. Eamereiean
010 | Armoti's 595 Pertiliger: o) oiabin i avaians 5-3-5 | J. L. Futtner, Silver e J0 S danuTE g 0 o0 08 | 2019
' : foamenteataiiany .
Olds & fVVhipgle, Inc., ;
_ Hartford, Conn. 2 .
1708 | High Grade Potato and Vegetable Fertilizer .... 5-8-7 | Hartford ......... j: gg g;g 88‘; g %g g ig 828 7'24 1708
1709 | High Grade Potato and Vegetable Fertilizer .... 5-8<7 [WHartford o ! ; i ‘ Bt i 7.58 | 1709
i The Rogers & Hct:lbbard Co.,
Portland, Conn.
1483 587 Wertilizer SNt s B e i s b Tt 5-8-7 | BeaconFalls ..... 4.34 1 5.28/ 0.15) 8.90 | 875 .... | 7.19| 1483
Standard Wholesale Phosphate & Acid Works,
Balimers Ve 328 | 3.99)0.75 | 9.48
3 o _ : : ] E 8.73 | 4.29 | 429 | 1768
caderER e e el el 396 | 481 041) §50| 809 | 687 | 6.7 | 1767
Coepats e S BT e G 5-10-5 | Branford ......... 20 pa L8 00a 10 85 1D 835 4 9501 95 4 o0
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TasLe XIV. SuMMARY OF DEFICIENCIES.

Number " Number ———Number deficiencies in—— Per cent of
Manufacturer, Samples. Guaranties. Ammonia, Avail. PsOs Potash guaranties met.
American Agricultural Chemical Co. ............ 43 129 2 5 4 91
“Apothiceanies HAll G005 visaivnts s s linmsts s waibisn s 5 13 39 1 4 i 85 8
Armiour Berfilizer WIOBks™ i vwus b v ampbls s s A8 hibos . 10 30 1 i 2 87 >
Associated Seed Growers, Inc. .....oovvviennn... 3 9 0 0 0 100 2
Bartlett, B AL Tree Expert Co. &« amaiss s snnais 1 3 0 0 0 100 (E’}
Berkshire (ChemicalCo. o uwiw v iits wivm i o s i iipabiniasis 10 30 2 0 1 90 =
Bridge’s Sons, Amos Dy Tne. oo cmmnon ooidaguni s 2 6 0 0 0 100 o
Chitteriden, T D, G055 s emmoas s s ¥ 1 s solmnns s 4 12 0 0 0 100 S
C& R Sales 16D, .5 L an sl s 5 s et 3 s i S R 1 3 0 0 0 100 o
Dayey Tree Expert: 0oL I . vl b oritie b, 1 3 0 0 e 0e- 100 9
Eastern States Farmers’ Exchange «.......ooocon. 12 36 2 0 3 86 s
Essix Bortlhiger 06, -, un b g1 4 s swmsiasss hows 417 6 18 0 2 1 89 g
Eriedman Tobacco. Products COP. »ues s sbmnsiis 1 3 0 1 1 35 E ¢
Eelehie Ll sTie i @om s, s liane bot el 2. 8 24 0 4z 1 92 =
Geasselli Chiemiical Cow-s mmins s o5 5 s s s s s oo o 1 3 1 0 0 67 2
International Agtricultural Corp. «iwsvs cismmmssass 2 6 0 Q- 0 100 =
Lowell Fertilizer: Toi' . vt &0 mdivrs e ssiinse sms 8 24 1 2 . 0 88 &
Mazine Farmers’ EXcChange «. . coow s vrvmn s i 3 9 0 0 0 100 5
Mapes Formula and Peruvian Guano Co. ......... 14 42 0 0 1 98 =
Markhat, A. Gy € €0, um s .- iimesnss swss uresa 3 9 0 1 Py 78 4
Millane Tree Experti 05 v s « o« s os & nisomie & oo o8 5 1 3 1 0 0 » 67
New England Bettilizer Cou ;s swes i o vt o b s 6 18 0 0 1 94 3
Old. Deerfield Fertilizer Cou. sumibvesssmmmess s sy 1 3 0 0 0 100 ;
Olds & Wihipple; IO, b e « o ptoninry 5 o0 oiarsens % 528 iy 6 18 0 0 0 1000 ¢ s
Parmenter and Polsey ....oeeeeeiriiiiniiieains 2 6 0 -0 0 100 =
Piedmont Mt. Airy Guano Co. «oe.cvvvvvennneeenn 3 9 1 1 0 78 .
Platt, Frafik, S., (00, . mieais ot 8 isistin o ¥ 5 5 ssmiags ik 5 Asmers 2 6 0 0 0 100 E
Racklife Bros, 0, .« futeon s »nwdins s s = suatlET 18 5 S8 2 6 0 0 0 100 o
Rogers & Hiubbard o, The cuvi.iaannie s vumns 19- 57 2 -1 0 95 Z
o
&
Total P:Os. %

Tasre XIV. SuMMary oF DEFICIENCIES—Concluded.

Number Number ———Number deficiencies in——— Per cent of
Manufacturer, Samples. Guaranties. Ammonia. Avail. PoOs Potash guaranties met,

Royster, B. S, Guans (C0. o5 sawias’s susmue s v s s 4 12 1 1 i 75 ]
Shoemaleer; M, Lai8iCow., Ll S L alurs s e mmms 4 12 1 1 0 83 !
Springfield Rendering Cov vuwviivvevvaion st s csimn 5 15 0 0 0 100 &
Standard Wholesale Phosphate and Acid Works .. 10 30 2 2 3 77 o
St a0, Sl Sl b e T an e 5 e s Bl s 1 3 0 0 0 100 =
Synthetic Nitrogen Products ....... el S Ay 1 3 0 0 1 67 B
Tennessee Copper and Chemical Corp. ........... 1 3 0 0 0 100 2
Thotas, L 2., & SODS 5 0 smamd s oy 5 wsons s 54 s 9 27 0 0 2 93 g
Triton Oil and Fertilizer C0O. «...covvtessioincss 2 6 0 0 il 83 5
Virginia-Carolina Chemical Co. ...vvvnvreitivann. 3 9 0 1 0 89 b
Wilcox Fertilizer Co. :.svvvvnivssses 5 15 3 0 0 80 4
Worcestet Retideting Co. < awses o5 samassss s s s 6 18 0 1 0 94

Totals st dn 8 o Sl T Ut et o 239 717 21 25 25 90

16
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TasLe XV. SaMpLES SHOWING COMMERCIAL DEFICIENCIES.

Sta. No. : Brand.
1439 A. A. C. Aroostook Potato Manure

Approximate deficiency
in money value per ton. -

$1.20*

1743 Apothecaries Hall Co. Liberty Double Strength -

1526  Essex Fish Fertilizer for All Crops
1378  Friedman Tobacco Dust Fertilizer
1451 Lowell Top Dressing 7-6-5

2223 Millane Shade Tree Food ..veveenronnn....

1982 R & H Tunaker for Tobacco
2230~ R & H Tunaker for Tobacco

1845 Standard Wholesale
" Works, 5-4-5 ......

* Second sample not deficient.

291
115
1.64
111
1.93
1.93
2.57

6.58

TasLe XVI. ComMERCIAL DEFICIENCIES FOR THE PEriop 1921-1929.

Total
number
of
Manufacturer. samples,

American Agricultural

Chetmiedl CoL 1wt vons 390
Apothecaries Hall Co. ....... 87
Armour Fertilizer Works ... 96
Atlantic Packing €o, «ivoiuis 51
Berkshire Chemical Co. ...... 79
Bridge’s, A. D., & Sons Co. .. 19
Chittenden, E. D., Co. ....... 56
Clark, E. B, Seed Co. . invo. s 37
Eastern States Farmers’ Ex-

chantetasine o inl Ston Lol 93
Essex Fertilizer Co. ......... 59
Erisbies Ll Cos i s 89
International Agricultural

COrD. ¥ o aies vais s e s 63
Lowell Fertilizer Co. ........ 92
Mapes Formula and Peruvian
GHANE O et s ek b 118
New England Fertilizer Co... 68
Olds and Whipple, Inc. ...... 57
Parmenter and Polsey ....... 30

Piedmont-Mt. Airy Guano Co. 34
Rogers & Hubbard Co., The.. 132

Royster, F. S., Guano Co. .... 67
Shoemaker, M. L., & Co. ... 26
Springfield Rendering Co. ... 37
Standard Wholesale Acid and
Phosphate Works ......... 18
Thomas, I. P., & Sons ...... 41
United States Guano Co. .... 24
Virginia-Carolina Chemical
COi a2 sos AR A 60
Wilcox Fertilizer Co. ....... 65
Worcester Rendering Co. .... 38
TDDEAS s s ik .. 2058

* No samples in 1929.
*For two years,

Number
equaling Per cent
or exceeding
guaranties in
money value.

345
86
77
47

127

35
17
29
56
61
34

1916

No. of
for samples  Per cent
9 yr. for for
period. 1929. 1929,
96 43 98
99 13 92
80 10 100
92! 0 100
100 10 100
100 2 100
91 4 100
92! 0 s
84 12 100
95 6 83
- 89 8 100
90 2 100
89 8 88
99 14 100
96 6 100
100 6 100
97 2 100
74 3 100
96 19 89
81 4 100
100 4 100
95 5 100
94* 10 90
100 9 100
96 0 =
93 3 100
94 5 100
89 6 100
93 212 96

§ A

SPECIAL MIXTURES, ETC. 93

SPECIAL MIXTURES AND HOME MIXTURES.
Sixty-seven samples of mixed fertilizers have been examined for
ndividuals, such samples in most cases being drawn by the persons
interested. The Station is responsible only for the analyses of these

materials as received.
Analyses are given in Table XVII.

VIII. MISCELLANEOUS FERTILIZERS, AMEND-
MENTS, WASTE PRODUCTS, ETC.

SHEEP MANURE, ETC.

Fifteen samples of Sheep manure and other farm manures were
nalyzed. All met or exceeded their guaranties for nitrogen, phos-
oric acid and potash, except two which were slightly deficient in
nitrogen. These shortages did not exceed 0.1 per cent.
Analyses are given in Table X VIIIL.

LIME.

Seven samples of agricultural lime have been examined for
~ purchasers and analyses are given in Table XTX.

OTHER MISCELLANEOUS MATERIALS.

Analyses of various materials with remarks where necessary are
given in Table XX. ;

COLLABORATIVE WORK.

The laboratory has continued to participate in the check meal
program of the American Oil Chemists Society and in the check
fertilizer program sponsored by the F. S. Royster Guano Company.
This work aims to compare and improve methods of analysis and
has involved the examination of 45 samples.



TaBLe XVII. ANALYSES OF SPECIAL AND HoME MIXTURES.

Manufacturer or Brand.

Place of Sampling.

S
z
g
=
a
4
Sampled by Station:
1518 | Home Mixture for Tobacco ..| L. B. Haas & Co., Hazardville ...
1904 | Home Mixture for Corn ..... Lester W. Lloyd, Suffield .......
2161 | Special Formula B .......... F. C. Gould, Silver Lane ........
1640 | Woodruff Home Mixed Fer-
BlZer 5% ihhd s s bisns 5 S S. D. Woodruff & Sons, Orange. .
Sampled by Purchaser:
1285 | FORMa A1) s woem 5 v Fose American Sumatra Tobacco Co.
BIoomHeld! 55 ok s s baiioh s om0
1231 | “Drill” Fertilizer ............ American Sumatra Tobacco Co.,
Bloomfield . luu.t s monie sk o
1236 | F. E. Fertilizer ............ American Sumatra Tobacco Co.,
Blopinfield, -, fuae . L mn o =i 1Y
1237 | E, E. Fertilizer .. ... .1, % American Sumatra Tobacco Coy
Blootifield ... et Mo, cont o g
1232 | F. A. G. Fertilizer ........... American Sumatra Tobacco Co.,
Bleostfeldemrsmiis e o o0 ]
1234 | F. B. G. Fertilizer ........... American Sumatra Tobacco Co.,
Bloomfteld ., - 25 S50 md
1233 | F. C. G. Fertilizer ........... American Sumatra Tobacco Co.,
BlooITeld "o {onmn stamns L 5o,

Phosphoric Acid. Potash.
§

; g o

qg’ ?é” :i' £ g ;
3 £5 8 i TE = E =

S g3 = S o< ” kS 3
3 < O = s < B n
% % % % P %0 o
560 | 6.81 | 0.50 | 3.65| 3.15| 0.74 12.74 | 1518
3.84 | a67 | ... .| 967  ....| 483F488]| 1004
4.77 | 580 | 4.10 |12.60 | 8.50 | 0.78 6.28 | 2161
3.07| 3.73| 0.30| 8.40 | 8.10| 7.12 7.12 | 1640
6.02: '7.32 10.92| 5.18 |-4.26 5.00 | 1235
9.79 (11,90 | 0.62 | 3.64 | 3.02 v1.28 151231
6021 7.32| 0,41 | 3.53 | 3.12 5.87 | 1236
586 792 | 049 | 3.71 | 3.22 6.38 | 1237
5.46 | 6.64 | 0.90 | 5.56 | 4.66 4.11 | 1232
5.16 | 6.27 | 0.88| 5.64 | 4.76 5.14 | 1234
5.23 | 6.36 1.2556..11" |, 4.86 7.65 | 1233

Phosphoric Acid. - Potash.
g
; T K
S Manufacturer or Brand. Place of Sampling. o o5 S s % é
Z e e g e -8
g “ 83 g ! =x E : g
2 R D R SR S
7 S A g | B e 4 e
Sampled by Purchaser: < 55 = % % % % %o % /)
................. A i umatra, acc Oy
el e rg?(l;i)cr?l%eld maroo ..... 6.08| 7.39| 1.17| 5.36 | 4.19 6.13 889
................. A i Sumatra Tobacco Co.,
e n]%%:)cri%eld mr ............... 6.08| 7.39| 1.63| 3.06| 1.43 757 890
9780 | Special High Grade Tobacco
pSetarter % ................. P. J. Anderson, Windsor ........ 7.90 0.53 | 4.80 | 4.27 0.80 | 9780
9781 | Special High Grade Tobacco
pSet;trter g ................. P. J. Anderson, Windsor ........ 2 e 120063 e e 0.79 | 9781
9779 | Special Home Mixture ....... P. J. Anderson, Windsor ........ 4885115293106 330 1 4405 480200 | T2 ?779
1678 | Potate: Fertilizet «vivumes i Hatheway & Steane, Inc., Hali_tIford 5.5 | 6.80| 0.53|10.38| 9.85| 0.69 | 9.56 678
e ‘ L ; Gi Corty,: Thiot
e e el i L el el ke Y, 4 e LR VR N P
i ili idated Ci Corp., Hart-
e o oo Comiiid e o vt o o i s | e | s
i ili idat i Corp., Hart- :
e Spfrcﬁilttingolgzﬁfg Fe mhzer C%ﬁizh(.i?fc%..c.l.gir ..... L 6.09| 7.40| 0.50 | 3.80 | 3.30 | 0.11 | 4.66 | 1305
i ili solid i Corp., Hart-
gy el et U 6.15 | 7.48| 0.48| 4.07 | 3.50 | 0.08 | 4.14 | 1303
: b ) ; Corn.. e
O et e b 0 4| 5% B0 | Ak | e
) 2t 2 - Gt Bt
e | S e Fifie| Ol e Come B0 | isn | 0.0 | 4| mom | 0.7 | 454 | 12
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L
ANALYSES OF SPECIAL AND HoME Mrxtures—Continued.

TasLe XVIL
Phosphoric Acid. Potash.
g \
3 T o)

5 Manufacturer or Brand. Place of Sampling. S s ° i g E

2 = e 8 =3 &

g “ g ) £ = g = g

8 = £3 g 3 SE = 3 &

s 5 e P 2 o P 5 2

N & <2 3 = né < &
Sampled by Purchaser: 7 . % % % % % % %

1426 | Special Tobacco Fertilizer, Consohdated Cigar Corp., Hart- Pa
Spear Farm ..o e o en i S10Ed Gch sin Wb e 593 | 7.21 4.00 :

1427 | Special Tobacco Fertilizer, Consohdated Cigar Corp., Hart- s
NV ATHEL P ATEY S vies e oo v A s for C ..... C ...... Ht 6.12 | 7.44 AT X
i i lidated Ci , Hart-

e e C‘%’éi?f‘.i‘i‘.e.....’.gf‘f...".r?’. ....... 5.06| 7.25 | 049 | 4.20| 3.71| 0.13 | 4.78| 1301
ial Tobacco Fert i idated Cigar Corp., Hart-

lg0y i Bt bt e S 6.00| 7.40| 0.37| 4.06| 3.60 | 0.11 | 4.21 | 1309
i i i Corp., Hart- >

o Sp&cfglf F;l;?rll)acco Fertlhze:r qulcl)i%h(}??q.glgé r orp ..... 6.19| 7.53| 0.55| 4.43| 3.88 |.0.11 | 4.28 | 1308
« L e : . o i

AmloEEs B Consolidaied Cigar Comb S s 24 | 687, 0.5 | 2,85 | 2,50 | 0 54t 676102008
88 S S s ; & S .

s Spg«ilea‘.flensxlxture Feljtlhzer, C?frcl)icc)lhfl?t.e.d....lgé r orp ........ 506 6.15| 0.38| 3.23| 2.85| 0.42 | 5.38 | 2130
: Sl e - ’ g ’

2131 |'Special - Mixtiwe  Fertilizer, Comsoiidaisd Cigar Cores HE) o o | 6op | 078 | 493 4.20 | 0.40) 6.5 2is
£8, 1eiiiii e : G

2wt | Bl M e C‘}“"h‘.i‘i“.e.‘%..(f“gf‘.r Corp. Hartl . 6| 7.08| 0.68| 4.45| 3.77 | 0.36 | 7.08 | 2132
hl ooeneaiiniie s ; et ‘

P S e Sl 6.10 | 7.42| 1.92] 6.90 | 4.98| 0.74 | 8.37 | 2133
1 Lo i 8 G ; i i

el s s e S S 5.80 | 7.16| 031 | 3.88| 3.57 | 0.47 | 8.31 | 2134
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Phosphoric Acid, Potash.,
i
.| TEa g
i | 5% | 3
= Manufacturer or Brand. Place of Sampling. = 8?, ] e g S
g ; § | 2% | 2 g | B &
g “ g3 D =2 5 T g
T sl gR e
- . Ersiseae ue e
Sampled by Purchaser: : o o o % ) ) o
2135 | Special Mixture  Fertilizer,| Consolidated Cigar Corp., Hart- : % . . . :
Honse® ./ ooom oy aion fomd e 6:28 |7 7764 138 | 6:10 4.2 | -0.66.1°57-81 52135
2136 | Special Mixture Fertilizer,| Consolidated Clgar Corp, Hart-
Keeney s fis e o nie r ol ae Eor s e e e 5.66| 6.88| 042 | 3.93| 3.51| 0.48| 8 33| 2136
9818 | Eastern States 12-24-12 ...... Eastern States Farmers’ Ex-
change, Springfield, Mass. ..... 11 02 [13.40 | 1.62 |23.70 |22.08 | 0.19 |12 07 | 9818
9819 | Eastern States 10-20-15 ...... Eastern States Farmers’ Ex- :
change, Springfield, Mass. ..... 996 |12.11 | 1 68 [20.90 |19.22 | 0 19 {13.69 | 9819
9820 | Eastern States 10-30-10 ...... Eastern States Farmers’ Ex- :
: change, Springfield, Mass. ..... 9 40 |11.43 | 1.85 [30.20 {28.35 | 0 04 |10.76 | 9820
1555 JFertilizer Lt e e L. B. Haas & Co., Inc, Hazard-
il S T a e e T 550 | 6.69 3.65 0.57 |11:65 | 1555
1831 | Olds & Whipple Fertilizer,|I. Kaffenburgh & Sons, Inc.; Hart-
Form-No 1= o esford =t el et i = o 7.11| 864 | 018 | 3.65| 3.47 | 0.62 |11.86 | 1831
1832 | Olds & Whipple Fertilizer |I. Kaffenburgh& Sons, Inc., Hart ;
BormeNoZ sisine e 0P s e e e 7731 9.40| 0.33| 3.73| 3.40| 0.70 |14.31 | 1832
1833 | Olds & Whipple Fertilizer,|I. Kaffenburgh & Sons, Inc., Hart
BormaNol3iiaie o s ford st e e e 630 7.66 | 0.38| 3.28| 2.90| 0.62 |10.47 | 1833
1834 | Olds & Whipple Fertilizer,|I. Kaffenburgh& Sons, Inc., Tart.
Horm=Nei ' 0l st n fopds e e e 6 60| 802| 033| 3.40| 3.07 | 0.56 |11.89 | 1834

*OLA ‘SHINLXIN TVIDHAIS
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TABLE

XVII.

ANALYSES OF SPECTAL AND HoMmE MrxturEs—Continued.

Station No,

Manufacturer or Brand,

Place of Sampling.

1909
1910
2071

842
888

848
750
1680
1691
1692
1693

1859
1860

Sampled by Purchaser:
Rogers & Hubbard R 4 Mix-
fhtess, ol L B e
Rogers & Hubbard R 5 Mix-
[a iR e R e R
Rogers & Hubbard Special
Misctures o ol o g
Consolidated Special Fertilizer
Climax Fertilizer 5-3-5 .. ....
Oats and Top Dressing Fertil-
izer, 10-3-8

Shoemaker’s Swift-Sure Fer-
tilizer, Car 58355 " ... ..
No. 1 Mixture with Manure . .
No. 2 Mixture with Stems ...
No. 3 Mixture with Stems ...
Old Land Fertilize;‘

L. Kaffenburgh & Sons, Inc., Hart-
ford

Karl C. Kulle, Suffield ..... ....
Olds & Whipple, Inc., Hartford .
The Rogers & Hubbard (Copl Mid-
cletbuin = oube Sed Ta it el L
The Rogers & Hubbard Co., Mid-
dletoWniaemn e s R E T
The Rogers & Hubbard Co., Mid-
dletown it e e e
American Sumatra Tobacco Co.,
Blaomfleld s ot a0
Silberman & Kahn, Hartford . ...
Silberman & Kahn, Hartford . ...
Silberman & Kahn Hartford ....
Silberman & Kahn Hartiondi ..

Silberman & Kahn, Hartford ....

Phosphoric Acid, Potash.
g

Bl w

g" ?',‘g) g e g é
i 3 = i £ & &
Helrtar gl e e sl g g
6.22 | 7.56 | 0.33| 7.99 | 7.66 | 1.02 |20.49 | 1909
6.84 | 832|020 | 7.7V | 7.51| 1.06 |22.40 | 1910
506| 6.15| 0.14 | 451 | 437 | 0.43 | 8.93 | 207
6.27 | 7.62| 0.63 | 4.67 | 4.04| ... ~| 407 | "84z
446 | 542| 0.54 | 407 | 3.53 5.60 | 888
R34.110014 | 235 898 645 8.97 | 848
518 | 6.30 | 0.29 | 3.97| 3.68 5.50 | 750
347 | 4.22| 1.55|11.10 | 9.55 | 0.23 | 0.57 | 1680
6.55| 7.96 | 0.40 | 4.43 | 403 | 032 6.71 | 1601
7.33 | 891| 0.30| 48| 458 | 037 | 6.95| 1692
7.07 | 8.60 | 0.40 | 508 | 4.68| 0.20 | 121 | 1603
6.95| 845 0.18| 5.00 | 4.82 | 035 | 4.19 | 1859
6.57 | 7.99| 0.18 | 4.63 | 4.45| 0.32 | 572 | 1860

NOILVLIS INTWISAIXT LOADIILDANNOD

80¢ NIIITING

86"

Phosphoric Acid. Potash,
E -
. S 9
3 Manufacturer or Brand. Place of Sampling, é" g5 "(cn*> % g &
= : B | g% g 7 kS z
g “ £ 8 3= 5 ) =
: SRRl L i
led by Purchaser: % % % % % % o
1848 | O ga\%ﬁlgerti%)izer c .......... Silberman & Kahn, Hartford ....| 2.86 | 3.48 | 0.28 | 7.50 | 7.22 | 3.72 | 3.72 | 1848
21185 Fertilizerss o hnn Sar Syt Silberman & Kahn, Hartford ....| 591 | 7.19 | 0.56 | 4.19 | 3.63 | 0.15 | 4.24 ‘2118
1 Whipple Special Mix-
ot Otdtfre&No. 1lppep .......... M. Silverberg, Ellington ........ 8.18 | 9.95 1.65 0.57 |18.61 | 1895
hipple Special Mix-
i Oltdusre&NW xppepeca ...... M. Silverberg, Ellington ........ 8.14 | 9.90 1.70 0.27 |17.01 | 1896
le 5-8-7 Fertil-|
i Olliser&wxvhh]lig(%ﬁ s 61 H. E. Wells, Warehouse Point ..| 4.24 | 5.15| 1.07 | 9.25| 8.18 | 7.35 | 7.35 | 1652
ippl Fertil-
- Oll(iser&é_g\_finppeGrass . er1 H. E. Wells, Warehouse Point ..| 4.90 | 596 | 095 | 7.58 | 6.63| 502 | 5.02| 1653
hipple Special Fer-
o Olt(}lsizg \lgo.l%p .e. : pec1a = e H. E. Wells, Warehouse Point ..| 8.13 | 9.88 | 0.10 7.94| 7.84| 0.68 [13.49 | 1654
hipple Special Fer- .
s Olglsizizr \I}\Tvo.lglp .e. : pec ....... H. E. Wells, Warehouse Point ..|" 7.93 | 964 | 0.10 | 8.94 | 8.84 | 0.60 |14.72 | 1655
8 Olds & Whipple Special Fer-| :
b tiiizer Mixggre Ng. iy H. E. Wells, Warehouse Point .. 0.66 |14.13 | 1874
2229 | Dahlium (for dahlias) ll;.l(:imt-
feld, Ifr (J)‘(.m.c.t.s..??f’....l e e Alling, West Haven ....| 4.19 096 | 3.98| 302 3.16 | 3.16 | 2229

*O1E ‘STIALXIN TVIDAIS
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Sueep MANURE, ETc,

TaBre XVIII. ANALYSES OF

v a- Phosphoric Acid.
; e _ Potash,
2 nitrogen. Available. Total.
S
& Manufacturer or Brand, - 4 Place of Sampling. o o o g S
g I Al
g < E g g < 8 e g E
@ = (& F G T & K G 2
Sampled by Station. % % % % % % % %
1494 | AAC Pulverized Sheep and Goat. Manure. ]
American Agricultural Chemical Co., New
Mol Gty s s AR L e Roodner Grain Co., So. Norwalk 1.85 1.50 1.00 0.50 3.08 2.00 1494
1563 | Sheep and Goat Manure. Armour Fertilizer | F. A. Bartlett Tree Expert Co,,
Wiotkes: New W ork-Ciby | o R 10k U ey Stamiobd ettt MaeueT | | 158 1.50 Jes 1..25 1.00 1.1k 1200 1563
1392 | Berkshire Sheep Manure. Berksh1re Chemical ¥ ; .
@0 B ridzenort L omtl s et il S R e C. Buckingham & Co., Southport 2.60 218 1 1.60 1.00| 1.80 2.91 2.00- 1392
1404 | Par Plus Brand Reinforced Sheep Manure.| . :
A LD .NCare & o, Buffalol NV Sk 50 S. D. Woodruff & Son, Orange B3 2.25 2.65 0LZ5:14581.30 150810152538 1.50 1404
1579 | Corenco Sheep Manure. Consolidated Render-| Knowles & Lombard Co., Guil- ’
ihe Co., Betton T Masstis VR iR . Fopd oy TR e | | . :
1442 | Davey Shredded Cattle Manure. Davey Tree G0 1.50 125 0.50 3.08 2.00 1579
BxpettiGo., Kent 80hio, L upe ket A, R. E. Landis, Sound Beach .... s 2 32 1.20 1.39 1.00 2.15 1.00 1442
1416 | “Sheep’s Head” Pulverized Sheep Manure. 4 i i .
National Guano Co., Aurora, Il Cadwell & Jones, Hartford ..... 2. 67 2573 1.68 1008 e & 1.25 3.33 2.00 1416
1464 | Favorite Sheep Manure. Olds & Whlpple,
TaealiETrtiordac de ot il st oot P B s I SEr Sampled at factory .o.b. v, . 5 1.68 1.65 1.14 | . 0.75 3.07 250 1464
1477 | Groz-It Pulverized Sheep Manure. Pacific| F. T. Blish Hardware Co., So. :
Manure & Fertz. Co., San Francisco, Cal. .. Manchesterd i e TR | 1.96 1.80 0.95 0.75 3938 3.00 1477
1533 | Premier Brand Poultry Manure. Premier :
Poultry Manure Co., Chicago, TIl, ... ...... Lightbourn & Pond, New Haven 6.86 6.00 | 2.82 2150, 1+:3.:05 2575 1.34 1230 1533
1534 | Premier Brand Sheep Manure. Premier
Poultry Manure Co., Chicago, Ill. ......... Lightbourn & Pond, New Haven 2.24 2.00 0.88 0.80| 1.08 1.00 1.85 2.00 1534
1417 | Wizard Brand Cattle Manure. Pulverized 30 ;
Manure Co:, Chicago, TIl, 0. . s, S. P. Strople, New Britain .... 2.44 2.10 1.05 1.00 | 1.30 1:55 1.00 1417
1418 | Wizard Brand Pulverized Sheep Manure.
Pulverized Manure Co., Chicago, Ill. ...... S. P. Strople, New Britain .. 2.31 2.43 1.73 1.25| 1.88 3.44 2.00 1418
2000 | Royster’s Sheep and Goat Manure. F. S.
Royster Guano Co., Baltimore, Md. ....... F. H. Woodruff & Sons, Milford 1.67 1.50 1.40 12008 We55 3.24 2.00 2000
2159 | Sheep and Goat Manure. I. P. Thomas & : :
Sons, Philadelphia, Pa. s o il oo S Ira W. Beers, Hamden ........ 1.73 1 1.50 T2 ti00/6l 8 23 50 RIEE 25008 S 2150
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; TONE, ETC.
Tasre XIX. ANALYSES oF LIMESTO E,

o Chemical Analysis. Mechanical Analysis,
¥ Magnesia )
(MgO). g
£ g s :
S *Manufacturer or Brand, Sampled by = :-"9’ 8 g Zo
= = 5 = i = = . 4 o
g g g < = 9. [ie ) ae diliae
= g 5 g s g 8 £ |8 Eili
- £ 5 8 & e Bt = e
Farnam Cheshire Lime Co., %o % % % % % % % %
: Farnams, Mass. ‘ ;
930 1 i SRRt SO ) G John F. Luddy, Hazardville . .. . 0.68 | ....167.96| ... 92.5162.5136.5|17.5|12.5 | 1830
Lee Lime Co.,
; Lee, Mass. ; ;
2055 | Hydrated Lime . 0. .. i T WIOI?Sbu{A};O cfzi%—l;)gr?t.IY.e. Assoc, 13035 . |77.741 0751910575 190| 65| 2085
- Miller Lime Co., f
West Stockbridge, Mass. :
2056 i Hlydrated Lime a0t SRl T 0 2l i) W{)}\(;ggggﬂ;yCo:??‘ef?iiljri Assoc, o e R R PR ER R P B e
New (]:*Ingland Lime Co., Ta ;
! anaan, Conn. .
172" Epdrated i Time B T SR fe ol e iy T. R. Swanback, Windsor ..... 31 '35 SHLTIRZ6L96/ 1 ok 108 0061 6411 R0 Bulvel VIKHIT6 97 | 1772
% Manufacturer Unknown. j 1
41081 Burned® Aeticultaral I ime” MU 0 Ira W. Beers, Hamden ....... . 28.03 | ... 6893 ... |89.5|430 23 8 ;gg g g 1§ég
15637 |5 niestane [ a5 TR TRRG [RR o f e WAL o) Robt. Coe, Durham ........... et eaAs S el 02 B1 767 0.4564 ; : e
BT LSHRIL R oy R et BN T et I 8 L Chas. D. Lewis, Hartford ..... B0 | SR AR L T A e R
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TaBLe XX. MISCELLANEOUS MATERIALS,
<
g
No. Material g 'S f Remarks.
B 2 =
B 8 5
= A &
% % %o
2068 | Acid Phosphate ?.. | .... | 3.20 | 0.17 | Much CO. No water sol. carbonate,
Not leached ashes. Probably lime
stone.
1242 | Bone meal ....... (ke No foreign material detected.
1591 | Bone meal........ 1S el .... | For identification,
571 | Cattle manure .... | 2.75 | 0.89 | 0.99 | Moisture 13.93%.
1207 | Chicken manure .. | 2.36 | 3.52 | 1.50 | Moisture 21.52%.
1208 | Chicken manure .. | 0.90 | 1.18 | 0.48 | Moisture 73.70%. .
887 |iCotton hullst it QL5 8l Ash 2.80; fibre 35.93.
517 | Cotton waste ..... o ik S DR R A RN
1479 | Fertilizer 5-4-5 ... ... | .... | Appeared to contain castor pomace
and cottonseed meal as source of
! organic nitrogen. Chlorine 1.03%.
2100 Eertilizer e 3.95 Avail. P,Os 3.82% ; moisture 6.38%:
Referee sample. 4
UL Bertilizer n s 3.24 | 5.15 | Avail. P:Os 2.91% ; moisture 6.25%
Referee sample,
9838 | Fertilizer ........ .... | No salt (NaCL) found.
1019 | Fertilizer ........ 14.10 | Check sample. 13.94% by alternate
A. O. A. C. method.
913 | Fertilizer ' ... .. ... 414 | 797 | 6.25
1557l erthizer L0 UG 506 | 2.05/10.96
1556: | Fertilizer | .., ... .. 5.19 | 2.05 |10.99
1960 | Fertilizer ........ 590 | 3.47 | 7.85
387 | Fertilizer ........ 578 5.78 [:75.98
1387 | Fish, dry, ground.. | 8.49 | .... Trace of ammon. sulphate crystal
NH; 0.18%. Probably accidental
contamination,
2150 | Material for identi- | .... |..... 56.07 | Muriate of potash. Chlorine mu
fieation .o in 0., sulphate trace, nitrate none.
2078 | Material for identi- | 14.76 11.36 | Nitrate of potash-soda.
fication’ ... .
1296 i Ml e Moisture4.94% : ash 87.00% ; organic
and volatile 8.06%. ]
757 | Nitrate of Soda ?.. | 8.82 | 6.16 | 0.64 | Not nitrate of soda. Probably mix
ture of nitrate of soda and aci
phosphate. ]
1847 | Nitrophoska No. 3| .... el ... | CaO 0.54%; MgO 0.10%.
487 | Poultry Manure .. 5.04 | 1.93| 1.24 | Dry, pulverized. i
1346 | Sewage Sludge ... | 0.81 | 0.28 | 0.07 | Water 56.34% ; ash 16.43% ; organi
and volatile 27.23%. ]
1347 | Sewage Sludge ... | 0.70 | 0.26 | 0.04 | Water 30.00%; ash 52.50% ; organi
and volatile 17.50%. .
1348 | Sewage Sludge ... | 0.75 | 0.42 | 0.05 | Water 24.50% ; ash 61.96% ; organi
and volatile 13.54%. ;
1488 | Sewage Sludge ... | 1.08 | 0.54 | 0.07 | Water 45.80% ; ash 31.31%; organi

and volatile 22.89%.

1663
1300

9811

9813
9814

2069
656
907

9805

1484
1386

TaBLE XX.

MISCELLANEOUS MATERIALS

105

MisceLLANEOUS MATERIALS—Concluded.
o
]
2
Material g g 4 Remarks.
£ 2 8
= A &
) % %

Sewage Sludge ... | 1.92 | .. . . ... | Water 4.83% ; ash 40.50%; organic
and volatile 54.67%.

Sheep Manure .... Some acid phosphate present; also
limestone and shell; trace of
ground bone.

Sheep Manure .. Appeared to be genuine. No am-

: monia sulphate detected.

1 Soils: o, e e Ether extract of soils yellow and

if fluorescent. Ether residue had
appearance and consistency of
vaselene. Soils impregnated with

L mineral oil or grease.

Soil or Humus 032 0.10 | 0.12 | Water 27.28%; ash 58.18%.

Tankage .. 0050 SulS il b 0A it hee ol sl R e L

Tankagei .. oot 8.33 |11 08 Trace of mineral phosphate.

Tankage ..l t0it 3592 1575 Appeared to be genuine. No am-
monia salts detected. Much bonc
and meat present.

Tobacco dust ..... ORI 35 e 003l T oe e il B I e Sanie e

Tobacco stems. ... . 1.18| 070 | 3.59
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CHLORINE IN FERTILIZER MATERIALS.

Tobacco growers desire to avoid chlorine so far as possible in
their fertilizer mixtures and are therefore concerned with the
chlorine content of their raw-materials. Data obtained in the last
two years as well as some obtained earlier are summarized in
Table XXI.

Chlorine was extracted with hot water as directed in the method
for water-soluble potash in mixed fertilizers, omitting ammonia
and ammonium oxalate, and determined volumetrically.

Tapre XXI. CHLORINE IN SOME FERTILIZER MATERIALS.
No. of Samples Chlorine, Cl., per cent.

Material Tested Range Average
Ammonium phosphate ........... 2 trace
Ammonium sulphate ............ 13 none to 1.4
Bload dried et o i 2 0.3to1.4 0.80
Bone grommdf e il e 12 trace to 1.2 0.25 . 4
Calcium nitrate & o, . leii s Gl 1 none SPeE
Galurea Pot it el 2 none U5
Castor POMACE «.vvnveneeoneonses 4 trace to 0.1 0.06
Cottonseed meal .......cooeveeens 4 trace o
Cottonhull ashes ....c..cvevonees i 0.2
Cow manure (72% water) ....... o 0.12 o
Fish SCrap «.o.ooovenceenaaeenses 48 0.1 to 0.7 0.25
Horse manure (66% water) ..... e 0.1
" Linseed meal ......c.ooovivunennnt 4 none e
Potassium carbonate ............ 22 trace to 1.2 0.11
Potassium nitrate ..............- 6 0.6 to 1.5 0.98
Potassium sulphate .............. 20 trace to 4.6 2.22
Potassium-magnesium sulphate ... 2 1.5 to: 2.7 1.90
Sodium nitrate ...e.eviiiiiaiaee 12 . - 0:1te 1.6 0.56
Sodium-potassium nitrate ........ 6 trace to 0.8 0.41.
Superphosphate (acid phosphate) 4 trace Sy
Tankage ..... ... EROIE S 12 trace to 1.1 0.40
Tobacco stems (20% water) ..... o5 0.5 o

Wioodiashest i oo ool n v 4 0.5%

1 Taken from a compilation by Dr. Jenkins in 1922,

*Conn. Exp. Sta,, Bull. 250, p. 43, 1923. This is excluding two samples
which were found to contain 2.6 and 3.3% of chlorine and which are
extraordinary. P

ADDENDA, ETC.

Page 11, To the brands registered by Apothecaries Hall Co. add, Tobacco
Starter.

Page 14, Frishie’s Top Dresser, 8-6-5, should read 8-6-6.

Page 17, The Rogers & Hubbard Co., 5-10-15 Fertilizer, should read 5-10-5.

Page 18, to. the brands registered by F. S. Royster Guano Co. add,

Royster’s Trucker’s Delight. i
Page 18, to the brands registered by M. L. Shoemaker & Co. add, “Swift-

Sure” Tobacco Starter, 4-10-0.
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FOREWORD

In preparing this general index to the annual reports of the
Connecticut Agricultural Experiment Station for the fifty years,
1877-1927, only matters of permanent interest and value have been
included. For example, the details of the reports on fertilizers apd
feeding stuffs and other items of passing interest, such as descrip-
tions of well known chemical methods, are omitted.

Three special indexes have been printed as follows: Index to
Reports on Foods and Drugs, 1896-1914, Bulletin 187 ; Index to .
Reports on Fopds and Drugs, 1915-1925, Bulletin 284, and the
General Index to Reports of the State Entomologist, 1901-1925,
Bulletin 281. These are referred to by title and page, but the
details are omitted. The botany department is preparing an index
of hosts and fungi and these are not in the general index, but the
more important botanical papers are included. .

Bulletins of Immediate Information are listed, but their subject
matter is not indexed. The acts of the general assembly concern-
ing the station’s duties and its buildings and grounds are included,
but the general maintenance appropriations are not cited.

Following the general index are (a) an index to analyses of
miscellaneous materials, (b) a list of the personnel, (c) list of all
bulletins issued since the founding of the station, and (d) lists of
all publications, including journal papers, arranged according to
departments.
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N
bulle?i’rI;E‘ Numerals preceded by the letter B refer to the more important station

which were published before all bulleti i

= > - 1 ins were included in the annual reports.

bo“ﬂéettfr};r refers to bulletins published in the tobacco substation series, which I:;vere
at the back of the annual reports, but were not paged with them.
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Nitrogen—Continued.
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CreRd - s e e L L S L ’81, 645790, 72
Sewage shudge Lol o s ’09-’10, 448 ; ’21, 108 ; °23, 87 ; °24, 92
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Slele) T AR LR T S L 01, 84; *06, 104; *09-'10, 113’16, 56 ; °17, 422
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T IEAT POMACE v ol et A m st e S SRS E sl e o ’07-°08, 118
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June 1, 1907
July 1, 1913
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Report of the State Entomologist, 1919, No. 218. -

Report on Food and Drug Products, 1919, Part I, No. 219.

Report on Food and Drug Products, 1919, Part II, No. 220.

Report on Commercial Feeding Stuffs, 1919, No. 221.

New or Unusual Plant Injuries and Diseases Found in Connecticut, 1916-
1919, No. 222, ¢

Report on Commercial Fertilizers, 1920, No. 223.

Spray Calendar, No. 224, D

A Study of the Bulb Mite, No. 225. 2

Report of the State Entomologist, 1920, No. 226.

Report on Food and Drug Products, 1920, No. 227.

Connecticut Round Tip Tobacco, No. 228.

Report on Commercial Feeding Stuffs, 1920, No. 229.

The Grass-Feeding Frog-Hopper or Spittle-Bug, No. 230.

Report of the Tree Protection Examining Board, No. 231.

Report of the Director for the Year Ending October 31, 1921, No. 232, *

Report on Commercial Fertilizers, 1921, No. 233.

Report of the State Entomologist, 1921, No. 234.

Experiments in Dusting versus Spraying on Apples and Peaches in Con-
necticut in 1921, No. 235.

Report on Food and Drug Products, 1921, No. 236.

Control of White Pine Blister Rust in Connecticut, No. 237. -

Report on Commercial Feeding Stuffs, 1921, No. 238.

Wildfire of Tobacco in Connecticut, No. 239.

Report on Food and Drug Products, 1922, Part I, No. 240.

Report on Commercial Fertilizers, 1922, No. 241.

Report on Commercial Insecticides and Fungicides, 1922, No. 242.

Report of the Director for the Year Ending October 31, 1922, No. 243.

Spray Calendar, No. 244.

Results of Dusting versus Spraying in Connecticut Apple and Peach
Orchards, 1922, No. 245.

The Apple and Thorn Skeletonizer, No. 246.

Report of the State Entomologist, 1922, No. 247.

Report on Food and Drug Products, 1922, No. 248.

Report on Commercial Feeding Stuffs, 1922, No. 249.

Report on Commercial Fertilizers, 1923, No. 250.

The Raspberry Fruit Worm, No. 251.

The European Red Mite, No, 252.

Better Forests for Connecticut, No. 253.

Report of the Director for the Year Ending October 31, 1923, No. 254.

Report on Food and Drug Products, 1923, No. 255.

Report of the State Entomologist, 1923, No. 256.

Report on Commercial Feeding Stuffs, 1923, No. 257.

Report on Commercial Insecticides and Fungicides, No. 258. -

Corn in Connecticut, No. 259. )

Rust Infection of Leaves in Petri Dishes, No. 260.

Report on Commercial Fertilizers, 1924, No. 261.

The Rainbow Forest Plantations, No. 262.

Second Report of the Tree Protection Examining Board, No. 263.

Report of the Director for the Year Ending October 31, 1924, No. 264. -

Report of the State Entomologist, 1924, No. 265.-

The Improvement of Naturally Cross-Pollinated Plants by Selection in Self-
Fertilized Lines. 1. The Production of Inbred Strains of Corn, No. 266.

Report on Food and Drug Products, 1924, No. 267.

Report on Commercial Feeding Stuffs, 1924, No. 268.
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ithecia of Thielavia Basicola Zopf in Culture e_md the Stimulation of
- Their Production by%‘:xtracts from other Fungi, No. 269. -
" Report on Commercial Fertilizers, 1925, No. 270.
" Spray Bulletin, No. 271. St ¥ 3
Report on Commercial Insecticides and Fungicides, 1925, 272.
Crossed Corn, No. 273. - ;
‘Report of the Director for the Year Ending October 31, 1925, No. 274.
Report of the State Entomologist, 1925, No. 275. :
Report on Food and Drug Products, 1925, No. 276,
port on Commercial Feeding Stuffs, 1925, No. 277.
Chemical Investigation of Some Standard Spray Mixtures, No. 278.
‘he Gene;ics and Morphology of Some Endosperm Characters in Maize,
No. 279.
emi-Centennial of The Connecticut Agricultural Experiment Station, No.
280. ;
eral Index State Entomologist’s Reports, 1901-1905, No. 281.
.port 'on Commercial Fertilizers, 1926, No. 282. :
ity of Vegetable Seeds Sold in Packets in Connecticut, 1926, No. 283..
x Food and Drugs, 1915-1925, No. 284.
sort of the State Entomologist, 1926, No. 285.
port on Food and Drug Products, 1926, Part I, No. 286.
sort on Food and Drug Products, 1926, Part II, No. 287.
ology of Birch Leaf Skeletonizer, No. 288.
port on Commercial Feeding Stuffs, 1926, No. 289.
sort on Commercial Fertilizers, 1927, No. 290.
port of the Director for the Year Ending October 31, 1927, No. 291.
me Insect Pests of Nursery Stock in Connecticut, No. 292, :
lity of Vegetable Seed Bought by Market Gardeners in Connecticut,
No. 293. ;
ort of the State Entomologist, 1927, No. 294.
port on Food and Drug Products, 1927, No. 295.
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bating the San José Scale in 1905, No. 1.
ght and Rot of Potatoes, No. 2.
‘umigation and Treatment of Nursery Stock, No. 3.
oot-Rot of Tobacco, No. 4.
e Gipsy Moth Situation and the New Law, No. 5.
e Uses of the Agricultural Experiment Station, No. 6.
niversal Military Service,” for Farmers, No. 7.
eases of Bees: Their Detection and Treatment, No. 8.
Connecticut Fertilizer Law, No. 9. ;
Treatment of Apple Trees Girdled by Mice, No. 10.
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Fire of Tobacco, No. 12.
y Now to Kill European Red Mite, No. 13
Attention of Purchasers of Fertilizers, No. 14.
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trol of Ant Invasions, No. 17.
he Gipsy Moth Quarantine, No. 18.
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Dormant Sprays on Orchard Trees, No. 20.
Vhat are Good “Seed” Potatoes? No. 21.
he Pink Spray for Apple Orchards, No. 22.
eases Carried by Seed Potatoes, No. 23.
e Calyx Spray for Apples, Pears, and Quinces, No. 24.
ropean Corn Borer Quarantine, No. 25. -
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The Apple and Thorn Skeletonizer, No. 26.
Registration of Bees, No. 27.
Winter Condition of Apple and Peach Buds, No. 28.
Dormant Sprays for Orchard Pests, No. 29.
Information about Insecticides and Fungicides, No. 30.
Why and How to Spray, No. 31. o
Varietal Susceptibility of Apples to Diseases and Tnjuries, No. 32.
The Pre-Pink and Pink Sprays for Apples, No. 33 ]
Spray for the Imported Currant Worm, No. 34,
Tree Workers Holding Connecticut Certificates, No. 35.
The Calyx and Later Summer Sprays for Apples, No. 36.
Peach Spraying, No. 37. .
Grape Spraying, No. 38. -
The Apple and Thorn Skeletonizer, No. 39:
Spraying Shade Trees, No. 40.
The Oriental Peach Moth, No. 41.
Spraying Potatoes, No. 42,
The Apple Maggot or Railroad Worm, No. 43.
The Gipsy Moth Quarantine, No. 44.
Sun Scorch, Anthracnose, etc., of Shade Trees, No. 45.
Prematuring of Vegetables, Rots of Lettuce and Similar Troubles, No. 46.,
Prematuring and Other Potato Troubles, No. 47.
- Practical Lawn Suggestions, No. 48.
Regulations for Carrying Out the Provisions of the Law Concerning Con-
centrated Commercial Feeding Stuffs, No. 49.
Regti\llati%%s Concerning the Shipment of Nursery Stock, and the New Law,
0. 50.
Regulations Concerning the Transportation of Nursery Stock in the United
States and Canada, No. 51.
A New Pest of Lawns, No. 52.
The Asiatic Beetle Quarantine, No. 53.
The Gipsy Moth Quarantine, No. 54.
The Asiatic Beetle Quarantine (Revision), No.-55.
The Japanese Beetle Quarantine, No. 56.
Regulations Concerning the Transportation of Nursery Stock in the United
States and Canada, No. 57.
The Japanese Beetle Quarantine (Revision), No. 58.
The European Corn Borer Quarantine, No. 59. E <
Regulations for Carrying Out the Provisions of the Law Concerning Con-
centrated Commercial Feeding Stuffs, No. 60.
Regulations Concerning the Transportation of Nursery Stock in the United
States and Canada (Revision), No, 61.

TOBACCO SUBSTATION*

Condensed Recommendations for the Control of Wildfire, No. 1.

Wildfire of Tobacco in 1922, No. 2. :

ExpeNrimesnts in the Curing and Fermentation of Connecticut Shade Tobacco,
a3

Recommendations for the Control of Wildfire (Revision), No. 4.

Fertilizer Experiments with Tobacco, No. 5.

Report of Tobacco Station at Windsor for 1925, No. 6.

The Phosphorous Requirements of Old Tobacco Soils, No. 7.

Report of Tobacco Station at Windsor for 1926, No. 8

Prolonging the Life of Tobacco Shade Tent Poles, No. 9.

Report of Tobacco Station at Windsor for 1927, No. 10.

1 The separate series of the tobacco substation was discontinued in 1927, Bulletin 10
being the last. They now appear as bulletins of the regular station series.

ANALYTICAL CHEMISTRY

Reports of the Station

Station publications of the work of the analytical chemistry laboratory
the inspection of commercial fertilizers, foods, dljugs and commercial
ng stuffs are to be found numbered consecutively in the annual reports.
¢ch annual report from 1877 has published fertlllzt;r analyses. Reports on
ds begin with 1896. The first drugs report was in 1908. Yearly reports
inspection of commercial feeding stuffs begin with 1899, though analyses
re published periodically from 1877 until that time. Inspection of insecti-
may be found in the biennial report for 1907-1908 and in the annual
ts for 1922, 1924 and 1925.

Journal Papers

ods of Analysis of Commercial Fertilizers: Report of Committee on
phoric Acid. 4 »
"E. H. Jenkins. U. S. D. A, Div. Chem.,, Bull. 7, 1885, 6-15.
ort on Potash.
"E. H. Jenkins. U. S. D. A., Div, Chem., Bull. 24, 1890, 79-83.
¢t of Chemical Literature Relating to the Analysis of Dairy Products.
. H. Jenkins. U. S. D. A, Div. Chem., Bull. 28, 1890, 29-51.
‘The Use of Sodium Chloride in the Lindo-Glodding Method of Determining
sh.
A, L. Winton. U. S. D. A,, Div. Chem., Bull. 31, 1891, 148-150.
Compilation of Analyses of American Feeding Stuffs. ;
" E. H. Jenkins and A. L. Winton. Office of Experiment Stations, Exp.
Sta. Bull. 11, 1892.
rt on Dairy Products.
A, L. Winton. U. S. D. A., Div. Chem., Bull. 38, 1893, 92-108.
t Content of Cream on Keeping With and Without Bichromate of Potash.
A. L. Winton. U. S. D. A., Div. Chem., Bull. 43, 1894, 192-193.
e Conditions Affecting the Accuracy of the Determination of Potash
Potassium Platinichloride. \
~ A L. Winton. Jour. Am. Chem. Soc., 1895, XVII, 453-466.
eport on Potash.
" H. J. Wheeler and A. L. Winton. U. S. D. A., Div. Chem,, Bull. 47,
1896, 14-23. A
Modified Ammonium Molybdate Solution.
. A. L. Winton. Jour. Am. Chem. Soc., 1896, XVIII, 445-446,
port on Potash. :
A. L. Winton. U. S. D. A, Div. Chem., Bull. 49, 1897, 27-41.
Report on Potash.
J ?9 L. Winton and C. H. Jones. U. S. D. A,, Div. Chem., Bull. 51, 1898,
42, S
On the Lindo-Glodding Method of Determining Potash.
2 §X9.7L. Winton and H. J. Wheeler. Jour. Am. Chem. Soc., XX, 1898,
-609.
hat the Experiment Stations Have Learned About Raising and Curing
bacco.
E. H. Jenkins. Mass. State Board Agr. Report for 1898, 18-50.
Convenient Micro-Polariscope for Food Examination.
A. L. Winton. Jour. App. Micro., 1899, II, 550-551.
tection of Coal-Tar Dyes in Fruit Products. v
A. L. Winton. Jour. Am. Chem. Soc., 1900, XX, 582-588.
The Analysis of Vanilla Extract.
i ﬁ.zg.lyvsinton and M. Silverman. Jour. Am. Chem. Soc., 1902, XXIV,
-1135.
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Impurities in American Wheat.

2&3.2 %47Winton. Zeitschr. Untersuch. Nahr. u. Genussmtl., 1903, VI,
Anatomical Structure of Cultural Varieties of Millet.

A. L. Winton. Zeitschr. Untersuch. Nahr. u. Genussmtl., 1903, VI,

337-345. .

Anatomy of Hemp Seed. : ,
ASL Winton. Zeitschr. Untersuch. Nahr, u. Genussmtl., 1904, VII,
385-388. !

Microscopic Examination of Amerlcan Cottonseed Cake.

A. L. Winton. Analyst, 1904, XXIX, 44-47.

Anatomy of the Fruits of Darnel: and Chess
A. L. Winton. Zeltschr Untersuch Nahr. u. Genussmtl, 1904, VII,
321-327.

Composmon of Spices.

Ii,(ySthon Proceedings Asso. Off. Agr. Chemists, Bur. Chem. Bull.

99 9
Comp051t10n of American Noodles and Methods for the Andlysis of Noodles.

A.L. Winton and E. M. Bailey. Jour. Am. Chem, Soc 1905, XXVII, 2.
Determination of Vanillin, Coumarin and Acetanilide in Vanilla Extract.

A.L. Winton and E. M. Bailey. Jour. Am. Chem. Soc., 1905, XXVTI, 6.
A Method for the Determination of Lead Number in Maple Sirup and
Maple Sugar.

A. L. Winton and J. L. Kreider. Jour. Am. Chem. Soc., 1906, XXVIII,

1204-1209.

Formation of Volatile Sulphur Compounds in Meat and Their Influence on

the Detection of Added Sulphites.

A. L. Winton and E. M. Bailey. Jour. Am. Chem. Soc., 1907, XXIX, 10.
Determination of Acidity in Cattle Feeds. J

J. P. Street. Proceedings Asso. Off. Agr. Chemists, Bur Chem., Bull.

122, 1908.

The Detection of Inferior Ammoniates in Commercial Fertilizers.

J. P. Street. Jour. Ind. Eng. Chem., 1910, IT, 311-313.

Ginger Extract. -

J. P. Street and C. B. Morison. Proceedings Asso. Off. Agr. Chemists,

Bur. Chem., Bull. 137, 1910.

Composition of Canned Vegetables.

J. P. Street. Proceedings Asso. Off. Agr. Chemists, Bur. Chem. Bull.

J37, 1910, :

Farm Crops.

E. H. Jenkins. Chapter in Fundamentals of Agriculture, Edited by

J. E. Halligan, 1911.

Determination of Starch in Meat Products.

E. M. Bailey and C. E. Shepard. Proceedings Asso. Off. Agr. Chemists,
- Bur. Chem. Bull. 162, 1912.

Biochemical and Bacteriological Studies on the Banana.

E. M. Bailey. Jour. Am. Chem. Soc., 1912, XXXIV, 12.

Neutral Permanganate Method for the ‘Determination of Availability of

Organic Nitrogen in Fertilizers.

J. P. Street. Jour. Ind. Eng. Chem., 1912, IV, 6.

Some Reactions of Chrisophanic Acid w1th Reference to Its Detection in

Complex Medicinal Preparations.

E. M. Bailey. Jour. Ind. Eng. Chem., 1914, VI, 4.

Qualitative Separation and Identification of Some Oxymethylanthraquinines,
E. M. Bailey. Am. Jour. Pharm., April, 1915.

Carbohydrates and Enzymes of the Soy Bean.

J. P. Street and E. M. Bailey. Jour. Ind. Eng. Chem., 1915, V
The Comparative Nutrient Value of Cod Liver Oil and Cod leer Oil
Cordials.

J. P. Street. Jour. Am. Med. Asso., 1915, 64, 638-643.

v
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im Milk as a Human Food. ;

J. P. Street. Proceedings Asso. Am. Food and Drug Officials, 1916.
Mfethods for Analyses of Tea.

- E. M. Bailey. Jour. Asso. Off. Agr. Chemists, 1921, V, 2.

“ryoscopy of Milk.

E. 1\/{1 Bailey. Jour. Asso. Off. Agr. Chemists, 1923, V, 4 (1922), ibio.,
VI,

ethods for Analysis of Tea.

R. E. Andrew. Jour. Asso. Off. Agr. Chemists, 1923, VII, 2.

A Modified Test for Phthalates with Special Reference to the Detection of

R E. Andrew. Jour. Ind. Eng. Chem., 1923, XV, 8.

- Methods for Analysis of Cacao Products.

i %‘Xh‘{ Bailey. Jour. Asso. Off. Agr. Chemists, 1925, VI; ibio., 1926,
et‘ mination of Carbon Disulphide in Its Emulsions.

-H. J. Fisher. Jour. Ind. Eng. Chem., 1927, XIX, 10.

-

e e B

Books

oscopy ‘'of Vegetable Foods.

A. L. Winton. John Wiley and Sons, New York, 1906.

iposition of Certain Patent and Proprietary Medicines.

{911; Street. A Compilation of Analyses. Am. Med. Asso., Chicago,
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Reports of the Station'

The Methods of Mechanical Soil Analysis. ~
Thomas B. Osborne. Report for 1886 1887, 141-158. Jour. Analytical
Chem., 1887, I, 252-271. g

Notes on Analytlcal Methods.

Thomas B. Osborne. Report for 1886 1887, 158- 159 Jour. Analytical
Chem., 1887, 1, 272-273.

The Methods of Mechanical Soil Ana1y51
Thomas B. Oshorne. Report for 1887, 1888, 144-162. Jour. Analytical
Chem., 1888, 1I, 254-274.

Further Observatlons on the Mechanical Analysis of Soils.

Thomas B. Osborne. Report for 1888, 1889, 154-157.

Laboratory Apparatus: A Hydrogen Generator. ok
S. W. Johnson and Thomas B. Osborne. Report for 1889, 1890, 181-
184. Jour. Analytical Chem., 1890, IV, 169-172.

Apparatus for Determining N1tr1c Acld

- Thomas B. Oshorne. Report for 1889, 1890, 199-201. Jour. Ana]ytical
Chem., 1890, IV, 188-190.

Theh Determination  of Phosphorlc Acid in Fertilizers by the “Citrate

Method.”

S. W. Johnson and Thomas B. Osborne. Report for 1889, 1890, 254-267.

The Proteids or Albuminoids of the Oat-Kernel.

Thomas B. Oshorne. Reports for 1890, 1891, 115-161, and for 1891,
1892, 124-135. Am. Chem. Jour., 1891, XIII 327-347, 385-414. 1892
XIV 212-224.

A Study of the Proteids of the Corn or Maize Kernel.

. Chittenden and Thomas B. Oshorne. Report for 1891, 1892, 136-
138 "Am. Chem. Jour., 1891, XIII, 453-468, 529-552; 1892, XIV 20-44.

Proteids of the Flax Seed.

Thomas B. Osborne. Report for 1892, 1893, 132-137. Am. Chem. Jour.,
1892, X1V, 629-661.

Crystalllzed Vegetable Proteids.

Thomas B. Osborne. Report for 1892, 1893, 138-142. Am. Chem. Jour.,
1892, XIV, 662-639.

The Proteids of the Wheat Kernel. 5
Thomas B. Osborne and Clark G. Voorhees. Report for 1892, 1893,
143-146. Am. Chem, Jour., 1893, XV, 392-471.

Proteids of the Wheat Kernel.

Thomas B. Oshorne and Clark G. Voorhees. Report for 1893, 1894,
175-185. Jour. Am. Chem. Soc., 1894, XVI, 524-535.

The Proteids of the Kidney Bean (Phaseolus Vulgarls)

Thomas B. Osborne. Report for 1893, 1894, 186-210. Jour. Am. Chem.
Soc., 1894, X VI, 633-643, 703-712, 757-764.

The Proteids of Cotton-Seed. ;

Thomas B. Osborne and Clark G. Voorhees. Report for 1893, 1894,
211-217. Jour. Am. Chem. Soc., 1894, XVI, 778-785.

The Proteids of the Rye Kernel.

Thomas B. Osborne. Report for 1894, 1895, 147-164. Jour. Am. Chem.
Soc., 1895, XVII, 429-448,
The Proteids of Barley.

Thomas B. Oshorne. Report for 1894, 1895, 165-191. Jour. Am. Chem.

Soc., 1895, X VII, 539-567.

1 Citations are made of the reports which were also printed in journal papers.
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. Chemical Nature of Diastase.

Thomas B. Osborne. Report for 1894, 1895, 192-207. Jour. Am. Chem.
Soc., 1895, XVII, 587-603.

The Chemlcal "Nature of Diastase. Second Paper.

homas B. Osborne and George F. Campbell. Report for 1895, 1896,
233-238. Jour. Am. Chem. Soc., 1896, XVIII 536-542.

Proteids of Malt.

Thomas B. Osborne and George F. Campbell. Report for 1895, 1896,
239-254. Jour. Am. Chem. Soc., 1896, X'VIII, 542-558. :

‘Thomas B. Osborne and George F. Campbell. Report for 1895, 1896,

255-261. Jour. Am. Chem. Soc., 1896, X VIII, 575-582,

in and Other Proteids of the Pea and the Vetch

homas B. Osborne and George F. Campbell. Report for 1895, 1896,

2-287. Jour. Am. Chem. Soc., 1896, XVIII, 583-609.

utin and Vitellin. .

homas B. Osborne and George F. Campbell. Report for 1895, 1896,

288-301. Jour. Am. Chem. Soc., 1896, XVIII, 609-623.

roteids of Lupin Seeds.

mas B. Osborne and George F. Campbell. Report for 1896, 1897,

368. Jour. Am."Chem. Soc., 1897, XIX, 454-48

ect of Minute Quantities of Acid on the Solublhty of Globulin in
olutions, -

Thomas B. Osborne and George E. Campbell. Report for 1896, 1897,

69-373. Jour. Am. Chem. Soc., 1897, XIX, 482-487.

e Proteids of the Sunflower-Seed. =

- Thomas B. Osborne and George F. Campbell. Report for 1896, 1897,

- 374-379. Jour. Am. Chem. Soc., 1897, XIX, 4387-494,

homas B. Osborne and George F. Caxnpbell. Report for 1896, 1897,
0-386. Jour Am. Chem. Soc 1897, X1IX, 494-500.

homas B. Osborne and George F. Campbell. Report for 1896 1897,
‘ 387 390. Jour. Am. Chem. Soc., 1897, XIX, 509-513
Amount and Properties of the Protexds of the Malze Kernel,
Thomas B. Osborne. Report for 1896, 1897, 391-397. Jour. Am. Chem.
oc., 1897, XIX, 525-532.
Tl(js of ﬂllge lz)ea
omas sborne and George F. Campbell. Report for 1897, 1898
- 324-337. Jour. Am. Chem. Soc., 1898, XX, 348- 36p :
ds of the Lentil.
‘Thomas B. Osborne and George F. Campbell. Report for 1897, 1898,
_337-349. Jour. Am. Chem. Soc., 1898, XX, 362-375.
oteids of the Horse Bean (Vicia faba)
Thomas B. Osborne and George F. Campbell. Report for 1897, 1898,
349-361. Jour. Am. Chem. Soc., 1898, XX, 393-405,
oteids of the Vetch.
- Thomas B. Osborne and George F. Campbell. Report for 1897, 1898,
1-365. Jour. Am. Chem, Soc., 1898, XX, 406-410.
Proteids of the Pea, Lentil, Horse Bean and Vetch
- Thomas B. Osborne and George F. Campbell. Report for 1897, 1898,
- 365-373. Jour. Am. Chem. Soc., 1898, XX, 410-419, -
: %}}ds of tll'%e S(,)(n{) Bean (g}lycme hlsplda)
omas shborne and George F. Campbell. Report for 1897, 1898
374-382. Jour, Am. Chem. Soc, 1898, XX, 419-428. i
g TAhlbumm
- omas B. Osborne. Report for 1898, 1899, 317-325. Jour.
E Soc 1899, XXI, 477-48 5p | G i
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The Nucleic Acid of the Embryo of Wheat and Its Protein Compounds.
Thomas B. Osborne and George F. Campbell. Report for 1899, 1900,
305-339. Jour. Am. Chem. Soc., 1900, XXII, 379-413. ;

The Proteids of the Egg Yolk.

Thomas B. Oshorne and George F, Campbell. Report for 1899, 1900,
339-348. Jour. Am. Chem. Soc., 1900, XXII, 413-422.

The Protein Constituents of Egg White, -

Thomas B. Osborne and George F. Campbell. Report for 1899, 1900,
348-375. Jour. Am. Chem. Soc., 1900, XXII, 422-450. :

A Hydrolytic Derivative of the Globulin Edestin and Its Relation to Weyl’s

Albuminate and the Histon Group. .

Thomas B. Osborne. Report. for 1900, 1901, '388-399. Jour. Am.
Chém. Soc., 1902, XXIV,.28-39.

The Basic Character of the Protein Molecule and the Reactions of Edestin

with Definite Quantities of Acids and Alkalies.

Thomas B. Osborne. Report for 1900, 1901, 399-441. Jour. Am. Chem,
Soc., 1902, XXIV, 39-78. .

A Type of Reaction by Which Sodium Carbonate and Hydrochloric Acid

May Be Formed in the Animal Organism.

Thomas B. Osborne. Report for 1900, 1901, 441-442. Am. Jour.
%}éysiol., 1901, V, 180-181. Jour. Am, Chem. Soc., 1902, XXIV, 138-

Sulphur in Protein Bodies. : ;
Thomas B. Osborne. Report for 1900, 1901, 443-471. Jour, Am. Chem.
Soc., 1902, XXIV, 140-167. ! :

The Nucleic Acid of the Embryo of Wheat.

;I‘s%omas B. Osborne and Isaac F. Harris. Report for 1901, 1902, 365-

Bulletin of the Station

The Food Value of Milk. 3
Edna L. Ferry. Bull. 215, 1919. Report for 1919, 1920, 1-30.

Journal Papers

The Proteids or Albuminoids of the Oat-Kernel.

Thomas B. Osborne. Memoirs Nat, Acad. Sciences, 1893, VI, 49-87.
The Proteose of Wheat.

Thomas B. Osborne. Am. Chem. Jour., 1897, XIX, 236-237.
Die chemische Natur der Diastase.

Thomas B. Oshorne. Ber. d. deutsch. chem. Gesellsch., 1898, XXXI,
254-259,

On Some Definite Compounds of Protein Bodies.
Thomas B. Oshorne. Jour. Am. Chem. Soc., 1899, XXI, 486-493. !
Ein hydrolytisches Derivat des Globulins Edestin und sein Verhiltniss zu

Weyl's Albuminat und zur Histongruppe.

Thomas B. Osborne. Ztschr. f. physiol. Chem., 1901, XXXIII, 225-239.
Der basische Charakter des Proteinmolekiils und das Verhalten des Edestins
zu bestimmten Mengen von Siure und Alkali.

Thomas B. Osborne. Ztschr. f. physiol. Chem., 1901, XXXTIII, 240-292.
Die Nucleinsiure des Weizenembryos.

Thomas B. Osborne and Isaac F. Harris.

1902, XXXVI, 85-133.

Nitrogen in Protein Bodies. .
Thomas B. Osborne and Isaac F. Harris. Jour. Am. Chem. Soc., 1903,
XXV, 323-353.

The Specific Rotation of the Nucleic Acid of the Wheat Embryo.

Thomas B. Osborne. Am. Jour. Physiol., 1903, IX, 69-71.

Ztschr. f. physiol. Chem.,
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- in the Protein Molecule.
q%a;g%l;y%fa(t)esgrrggpa;% Isaac F. Harris. Jour. Am. Chem. Soc., 1903,

P%Z:’i;iﬁ{i)? Limits with Ammonium Sulphate of Some Vegetable

igg;nas B. Osborne and Isaac F. Harris. Jour. Am. Chem. Soc., 1903,
V, 837-842. :

1 i Vegetable Proteins.
. g.ogggjcﬁ-r?ef aSn(<)1mfsaach. Harris. Jour. Am. Chem. Soc., 1903,

XXV, 842-848.

Globulin of th

Thg;as B. Osborne and Isaac F. Harris. Jour. Am. Chem. Soc., 1903,

XXV, 848-853. : <
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E. M. Stoddard. Report for 1916, 1917, 365-377.

“"Bulletins of the Station

Fun%sls I‘Diis’i:‘ises of Plants.

an ter.i B

Fun ol axter ull, 97, 1889.
Roland Thaxter. Bull. 102, 1890,
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o gﬁt:ﬁfg ’?‘iﬂ&ter. Bull. 105, 1890.
The Connecticut Species of Gymnosporangium (Cedar Apples).

Roland Thaxter.. Bull. 107, 1891: .
C"m{;"v‘?"c.FE‘t‘fé’g‘iZ.Dfﬁi?ieifif’?grgrzf‘ef" Treatm‘mt’
C"m{z"v‘?"cf‘é’t‘ﬁ?g‘ii.D‘Eialieil‘%‘,“ﬁsg?f“ YRR
Lite{\?\;flré. osfufrlé?sg.ouﬁgﬂsﬁssfsis94. &

i s i M

i Clg’a.lhéll(iir?trc')n and W. E. Britton. Bull. 142, 1903.

PR Cr@a.l%lﬁﬁ{én and W. E. Britton. Bull. 159, 1908.

o éhﬁfnélttongﬁgﬁaff E. Moss. Bull. 178, 1913.

Spmé. Cffflef:lﬂi{én and W. E. Britton. Bull. 183, 1915.

seray. Cﬁlecn:(liﬁaftbn and W. E. Britton. Bull. 199, 1917. Report for 1917,

1918, 53-98. S
Coaxé.mg.v ecﬁr?tt;txoai%raﬂfn%.lri{?rﬁ'y. Bull. 214, 1919. Report for 1918,

1919, 411-420. :

FertﬂEi.z eﬁ.Efe%eﬁfgengwahPI.)O(t:aﬁgtegh. Bull. 214, 1919, Report for 1918,

1919, 421-422. ; ; e
Inspection of Phaconogarmly Hle e ia o o 018, 1915, 423427
Tnection, Experiments of Piuis Sirobus with Crongriim, BPHS15, Report
Newf(c))l; 1[9]11%51121191,:’1‘;2‘1%-41195.uries and Diseases -Found in Connecticu‘t, 1916-
lglgé.lgt.mcdl?nct%ﬁr.l' Bull, 222, 1920. Report for 1919, 1920, 397.

5 (I‘iOtP.Fléiigrﬂi’nl.weggff szlzazc,r‘fg%.” éve‘éé’i?fiﬁ }31191119, 1920, 398-400.
MOltg %‘.‘Séﬁg?oﬁuﬁﬁﬁn. 222, 1920. Report for 1919, 1920, 400-404.
Tnjuries and Diseases of P lants orange A s or 1520, 404482,

Spray Calendar.

G. P. Clinton and W. E. Britton. Bull. 224, 1920. Report for 1920,

1921, 69-110.

Experiments in Dusting versus Spraying on Apples and Peaches in Con-~

et et I N wtton, M. P. Zappe and E. M. Stoddard, Bull, 235, 1922,

Report for 1921, 1922, 207-226.
i i in Connecticut. ;
WlldGFlff C'C{Ii’rll"cootif1 c;I(l)delocr)ence A. McCormick. Bull. 239, 1922. Report
for 1922, 1923, 363-423.
Spracy; Cﬁl?e&ﬁiﬁf{m and W. E. Britton. Bull. 244, 1923. Report for 1922,
1923, 181-226. .
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Results of Dusting versus Spraying in Connecticut APple and Peach
Orchards in 1922,

M. P. Zappe and E. M. Stoddard. Bull. 245, 1923. Report for 1922,
1923, 227-243.
Experiments in Dusting versus Spraying in Connecticut Apple Orchards in
1923.
M. P. Zappe and E. M. Stoddard. Bulletin 256, 1924, Report for 1923,
1924, 267-274.
Rust Infection of Leaves in Petri Dishes.
G. P. Clinton and: Florence A. McCormick. Bull. 260, 1924. Report
for 1923, 1924, 471-501. ‘
Fungous and Non-Infectious Troubles of Ornamental Trees.
G. P. Clinton. . Bull. 263, 1924. Report for 1924, 1925, 171-192.
Dusting versus Spraying, Season of 1924. :
M. P. Zappe and E. M. Stoddard. Bull. 265, 1925. Report for 1924,
1925, 286-292.
Summary of Five Years Work on Spraying and Dusting.
M. P. Zappe and E. M. Stoddard. Bull. 265, 1925. Report for 1924,
1925, 293-294.
Perithecia of Thielavia basicole Zopf in Culture and the Stimulation of
Their Production by Extracts from Other Fungi.

stlgrence A. McCormick. Bull. 269, 1925. Report for 1924, 1925, 537-

Spray Bulletin.
G. P. Clinton and W. E. Britton. Bull. 271, 1926. Report for 1925,
1926, 91-140.

Further Experiments in Dusting and Spraying Apple Orchards.

M. P. Zappe and E. M. Stoddard. Bull. 275, 1926. Report for 1925,
1926, 272-278.
ZI;ZLffilc'i(siency of Delayed Dormant Applications for the Control of Apple
phids.
M. P. Zappe and E. M. Stoddard. Bull. 275, 1926. Report for 1925,
1926, 278-280. .

Tobacco Diseases Observed in 1925,

P. J. Anderson and G. P. Clinton. Tob. Sta. Bull. 6, 1926. Report
for 1925, 1926, 66T-73T.

The Quality of Vegetable Seed Sold in Packets in Connecticut,

E. M, Stoddard and A. D. McDonnell. Bull, 283, 1927. Report for
1926, 1927, 97-110.
Further Reports on Spraying and Dusting of Apples.

E. M. Stoddard and M. P. Zappe. Bull. 285, 1927. Report for 1926,
1927, 228-234.

Tobacco Diseases Observed in 1926,

G. P. Clinton and P. J. Anderson. Tob. Sta. Buil. 8, 1927. Report for
1926, 1927, 55T-57T.

Tobacco Mosaic.

G. P. Clinton and Florence A, McCormick. Tob. Sta. Bull, 10, 1927.
Report for 1927, 1928, 75T-82T.

Bulletins of Immediate Information

Blight and Rot of Potatoes.

G. P. Clinton. Bull. Imm. Inf, 2, 1906.
Root Rot of Tobacco:

E. H. Jenkins and G. P. Clinton. Bull, Tmm. Inf. 4, 1906.
The Treatment of Apple Trees Girdled by Mice.

E. M. Stoddard. Bull. Imm. Inf. 10, 1920.
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inter Pruning of Fruit Trees. :
Wmvc‘a[r. Efulgtl'it%on and G. P. Clinton. Bull. Imm. Inf. 19, 1923.
D £ s on Orchard Trees.
Orn\;\:}lflE. %rfii,ton and G. P. Clinton. Bull. Imm. Inf. 20, 1923.
The Pink Spray for Apple Orchards.
er.nE. lgritéc,on and G. P. Clinton. Bull. Imm. Inf. 22, 1923.
Diseases Carried by Seed Potatoes.
G. P. Clinton. Bull. Ilmm.PIflf. 23, dl9£223..
The Calyx Spray for Apples, Pears and Quinces.
eWE.l %X Bx?ittgn and G B, Clinton.h guél. Imm. Inf. 24, 1923,
Winter Condition of Apple and Peach Buds.
mGer.r P. Clinton and E. M. Stoddard. Bull. Imm. Inf. 28, 1924.
D nt Sprays for Orchard Pests.
Om\;\?. E. pB‘riytton, Philip Garman and G. P. Clinton. Bull. Imm. Inf. 29,
1924,
Information about Insecticides and Fungicides. ¥
G. P. Clinton, E. M. Stoddard, W. E. Britton, Philip Garman. Bull
Imm. Inf. 30, 15924.
Why and How to Spray. L
yG‘nP. Clinton, E. M. Stoddard, W. E. Britton, Philip Garman. Bull
Imm. Inf. 31, 1924. : Sy
Varietal Susceptibility of Apples to Diseases and Injuries.
G. P. Clinton. Bull. Imm. Inf. 32, 1924.
The Pre-Pink and Pink Sprays for Apples.
G. P. Clinton and M. P. Zappe. Bull. Imm. Inf. 33, 1924.
The Calyx and Later Summer Sprays for Apples.
E. M. Stoddard and M. P. Zappe. Bull. Imm. Inf. 36, 1924.
Peach Spraying.
E. M. Stoddard and M. P. Zappe. Bull. Imm. Inf. 37, 1924.
Grape Spraying.
pG. PI’) Clinton and E. M. Stoddard. Bull. Imm. Inf. 38, 1924.
Spraying Potatoes.
G. P. Clinton. Bull. Imm. Inf. 42, 1924.
Sun Scorch, Anthracnose, etc., of Shade Trees.
G. P. Clinton. Bull. Imm. Inf. 45, 1924. e
Prematuring of Vegetables, Rots of Lettuce and Similar Troubles.
G. P. Clinton and Florence A. McCormick. Bull. Imm. Inf. 46, 1924.
Prematuring and Other Potato Troubles.
G. P. Clinton. Bull. Imm. Inf. 47, 1924.

; Journal Papers
Injurious Fungi. )
Roland Thaxter. Report Conn., Board Agr. for 1888, 42-64.
Fungi and Fungicides.
Roland Thaxter. Report Conn. Board Agr. for 1889, 269-280.
Notes on Cultures of Gymnosporangium made in 1887 and 1888.
Roland Thaxter. Bot. Gaz., 1889, XIV, 163-172.
A New American Phytophthora.
‘Roland Thaxter. Bot. Gaz., 1889, X1V, 273-274,
On Certain New or Peculiar North American Hyphomycetes.
Roland Thaxter. Bot. Gaz., 1891, X VI, 201-205.
The Work of the Botanical Department of the Station.
W. C. Sturgis. Report Conn. Board Agr. for 1891, 221-232. -
The Aims and Methods of Botanical Work at our Experiment Stations
W. C. Sturgis. Report Conn. Board Agr. for 1892, 178-189. .
Diseases of the Potato.
W. C. Sturgis. Report Conn. Board Agr. for 1893, 224-238.
On Two New or Imperfectly Known Myxomycetes.
W. C. Sturgis. Bot. Gaz., 1893, XVIII, 186-187.
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Fungi.
W. C. Sturgis. Trans. Mass. Hort. Soc., 1894, 10-27. 2
Conditions Favoring Inception and Spread of Fungous Diseases.
W. C. Sturgis. Report Conn. Board Agr. for 1894, 117-129.
Edible and Poisonous Fungi.
W. C. Sturgis. Report Conn. Board Agr. for 1895, 73-86.
On Some Aspects of Vegetable Pathology and the Conditions which
Influence the Dissemination of Plant Diseases.
W. C. Sturgis. Bot. Gaz., 1898, XXV, 187-194.
Action of Bacteria in Soils.
W. C. Sturgis. Report Conn. Board Agr. for 1899, 265-272.
Notes on Some Type-Specimens of Myxomycetes in the New York' State
Museum. . -
W. C. Sturgis. Trans. Conn. Acad. Arts Sciences, 1900, 10, 463-490.
The Study of Botany. :
W. C. Sturgis. Report Conn. Board Agr. for 1900, 97-127.
Parasitic Fungi.
G. P. Clinton. Report Conn. Board Agr. for 1902, 253-269.
Some Diseases of the Apple.
G. P. Clinton. Report Conn. Pom. Soc. for 1902, 33-45.
Report on Fungous Diseases.
G. P. Clinton. Report Conn. Pom. Soc. for 1903, 19-26. 1904, 34-
37. -1905, 41-44. 1906, 23-27. 1907, 30-35. 1908, 39-54. 1909, 150-153.
1912, 25-29. 1913, 71-87. 1914, 28-40. 1915, 40-48. 1916, 24-28. 1918,
101-107. 1919, 18-24. 1920, 28-36. 1921, 74-77. 1922, 10-13. 1923, 37-
41. 1926, 31-34. 1927, 19-24.
The Study of Parasitic Fungi in the United States. )
G. P. Clinton. Trans. Mass. Hort. Soc., 1904, 91-106.
Diseases of the Potato in Connecticut.
G. P. Clinton. Report Conn. Board Agr. for 1904, 129-143.
The Ustilagineae, or Smuts, of Connecticut,
G. P. Clinton. Conn. Geol. Nat. Hist. Survey Bull. 5, 1905, 1-43.
Ustilaginales.
G. P. Clinton. N. Am. Flora, 1906, VII, 1, 1-82.
Potato Blight in Connecticut.
G. P. Clinton. Report Conn. Board Agr. for 1906, 215-227.
Notes on Certain Rusts with Special Reference to Their Peridermial Stages.
G. P. Clinton. Science, 1908, XXVII, 340.
Peach Yellows Situation.
G. P. Clinton. Farm and Home, 1910, XXXI, 9.
Duggar’s Fungous Diseases of Plants.
G. P. Clinton. Amer. Jour. Science, 1910, 1V, 30, 92-93.
Experiments in Controlling Diseases of Apples and Peaches.
G. P. Clinton. Report Conn. Pom. Soc. for 1910, 50-58.
Qospores of Potato Blight. i
G. P. Clinton. Science, 1911, XXXIII, 744-747.
The Chestnut Tree Blight. :
E. M. Stoddard. The Conn. Farmer, June 24, 1911,
Results of Spraying Experiments in 1911, on Apples and Peaches.
G. P. Clinton. Report Conn. Pom. Soc. for 1911, 188-200.
The Relationships of the Chestnut Blight Fungus.
G. P. Clinton. Science,” 1912, XXXVI, 907-914.
Chestnut Blight Fungus and its Allies.
G. P. Clinton. Phytopathology, 1912, II, 265-269.
Spray Calendar for Connecticut. :
G. P. Clinton and W. E. Britton. Report Conn. Board Agr. for 1912,
23-30. Reprint Ibid. for 1913, 26-34.
Potato Inspection in Connecticut.
G. P. Clinton. The Conn. Farmer and N. E. Farms, May 13, 1914, 3.
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Potatoes a Cash Crop for Connecticut. Fungous Pests.
. Clinton. Joint Circ. Inf. No. 1, Agr. Stations and Conn. Agr.
Coll 755 8, 1915.
Some: Results of Orchard Work at the Connecticut Experiment Station,
E. M. Stoddard. Report Conn. Pom. Soc. for 1915, 58-68.
Botany in Relation to Agriculture.
G. P. Clinton. Science, 1916, XLIII, 1-13, 171-172.
Milburn and Bessey’s Fungmd Diseases of Farm and Garden Crops.
G. P. Clinton. Science, 1916, XLIII, 391-392.
The Potato Crop in 1915,
G. P. Clinton. Rural New-Yorker, 1916, 361, 414, 435.
Report on Vegetable Diseases.
G. P. Clinton. Report Conn. Veg. Growers' Asso. for 1916, 7-12.
1917, 14-15. 1919, 54-60. 1920, 22-24. 1921, 7-20. ' 1922, 69-74. 1923,
45-48. 1925, 19-29. 1926, 26-29. 1927, 70- 73.
geport on Fungous Diseases for 1917. Some Apple Troubles Hard to
ontrol.
E. M. Stoddard. Report Conn. Pom. Soc. for 1917, 54-58.
Artiﬁ?ial Infection of Ribes Species and White Pine with Cronartium
ribicola. ;
G. P. Clinton. Report White Pine Blister Control, Am., Plant Pest
Com., 1918, Bull. 2, 14-15.
Robbin’s Botany of Crop Plants.
G. P. Clinton. Plant World, 1918, XXI, 104.
The Home Garden Manual. Plant Diseases.
(1}3 i?s Clinton. Conn. Food Supply, Conn. State Council Defense, 1918,
Spraymg for Diseases of Fruits and Vegetables.
Stoddard. Report Conn. Pom. Soc. for 1918, 148-152,
Rankms Manual of Tree Diseases.
g P9 gl;nton Woman’s Nat. Farm and Gard. Asso. Bull. VI, 1919,
0.
William Gilson Farlow.
G. P. Clinton. Phytopathology, 1920, X, 1-8.
Results of Dusting vs. Spraying on Apples and Peaches in Connecticut.
%['gg Zappe and E. M. Stoddard. Report Conn. Pom. Soc. for 1921,
Comparative Results of Spraying and Dusting on Apples and Peaches.
H ;\é[ Stoddard and M. P. Zappe. Report Conn. Pom. Soc. for 1922,
30-36.
Progress of Spraying and Dusting Experiments by the Connecticut Experi-
ment Station.
?2. é\é[ Stoddard and M. P. Zappe. Report Conn. Pom. Soc. for 1923,
Dusting versus Spraying Celery.
G. P. Clinton. Report Conn. Veg. Growers’ Asso., 1924, 54-64.
Spraying Strawberries for the Control of Fruit Rots.
%Zy.ISJOddard, D;. H. Rose and N. E. Stevens." U.'S. D. A. Circ. 309,
Will the Chestnut Trees Come Back?
G. P. Clinton. The N. E. Farms, 1924, LIV, 1-9.
Dealers Selling Seed of High Quality.
: E. M. Stoddard. Seed World, 1924, XV, No. 11, 34.
Corn Still Green.
E. M. Stoddard. Seed World, 1924, XVI, No. 8, 31.
Apple Growing in Connecticut.
E. M. Stoddard. Report Conn Bd. Agr. for 1925, 54-56, 65-74.
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Report of Committee on New Fruits.
E. M. Stoddard. Report Conn. Pom. Soc. for 1924, 21-23. 1925,
28-29. 1926, 87-90. 1927, 73-74.
Recent Studies on Certain Apple Diseases and Their Control,
G. P. Clinton. Report Conn. Pom. Soc. for 1924, 65-73.
A. H. R. Buller’s Researches on Fungi, Vol. III.
G. P. Clinton. Science, 1925, LXIII, 571-572.
Brief Notes on the Progress of Spraymg and Dusting Experiments of the
Past Season.
E. M. Stoddard. Report Conn. Pom. Soc. for 1925, 15-19,
Injuries and Diseases of the Peach in Connecticut.
G. P. Clinton. Report Conn. Pom. Soc. for 1925, 29-37.
Spraying Problems in Connecticut.
E. M. Stoddard. The Fruit Belt, 1926, XII.
The Uredinales or Rusts of Connectlcut and the Other New England States.
W. R. Hunt. Conn. Geol. Nat. Hist. Survey, Bull. 36, 1926, 1-198.
Miscellaneous Collections of North American Rusts.
W. R. Hunt. Mycologia, 1927, XIX, 286-288.
Spray Injury: Cause and Prevention.
E. M. Stoddard. Report Conn. Pom. Soc. for 1927, 64-66.
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Reports of the Station
Horticulture

Experiments on the Availability of. Fertilizer-Nitrogen.
S. W. Johnson, E. H. Jenkins and W. E. Britton. Report for 1896, 1897,
178-204. Report for 1897, 1898, 257-277.
On the Use of Commercial Fertilizers for Forcing-House Crops.
E. H. Jenkins and W. E. Britton. Report for 1896, 1897, 205-229.
Report for 1897, 1898, 278-309. Report for 1899, 1900, 219-235. Report
for 1900, 1901, 298-306-307.
New Forcing House.
W. E. Britton. Report for 1896, 1897, 229-231.
Blight, Burn or Scald of Tomatoes.
W. E. Britton with Note by S. W. Johnson. Report for 1896, 1897,
232-234. g
A Steam Sterilizer for Soils.
W. E. Britton. Report for 1897, 1898, 310-312.
Rose Cultures.
W. E. Britton. Report for 1898, 1899, 208.
Experiments in Chestnut Grafting.
W. E. Britton. Report for 1898, 1899, 276-288.
On the Availability to Grass of Nitrogen in Form of Nitrate of Soda,
Cottonseed Meal, and Fine Hard Bone.
E. H. Jenkins and W. E. Britton. Report for 1898, 1899, 289-296. Report
for 1899, 1900, 197-203. Report for 1899, 1900, 197-203.
On the Availability to Hungarian Grass of Nitrogen in Form of Nitrate
of Soda, Cotton Seed Meal and Fine Hard Bone.
E. H. Jenkins and W. E. Britton. Report for 1899, 1900, 204-210.
On the Availability of the Nitrogen of Hard Raw Bone as Affected by
Applications of Slaked Lime. :
E. H. Jenkins and W. E. Britton. Report for 1899, 1900, 211-216.
An Observation of the Effects of Nitrogenous Fertilizers on California
Privet. :
W. E. Britton. Report for 1899, 1900, 217-218.
The Stem-Rot Disease.
W. E. Britton. Report for 1899, 1900, 236-238.
Note Regarding the Effect of the Winter Upon Chestnut Grafts and Cions.
W. E. Britton. Report for 1899, 1900,. 239.
A Vegetation House Arranged for Pot Experiments.
W. E. Britton. Report for 1900, 1901, 306.
Top-Grafting Nation Chestnut Sprouts.
W. E. Britton. Report for 1900, 1901, 307-310.

Entomology*

Notes in Answer to Inquiries Concerning Injurious Insects.
Roland Thaxter. Report for 1888, 1889, 178-180.
Quince-Leaf Miner, Aspidisca splendoriferella.
W. C. Sturgis. Report for 1893, 1894, 80-81.
* Miscellaneous Notes (Aster Beetles).
W. C. Sturgis. Report for 1893, 1894, 85-87.

NOTE. The department of entomology existed from 1894 until 1901 as the depart-
ment of horticulture, publications of which are listed separately under this heading.

1This list includes only articles published before the office of the state entomologist
was created in 1901. Yearly reports of the state entomologist, numbers one to sixteen,
comprising all the entomological work of the station, were published from 1901 to
1916, inclusive, in the annual reports of the station.
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Some Injurious Insects.
W. C. Sturgis. Report for 1894, 1895, 139-142.
Notes on Some Leaf Miners.
W. E. Britton. Report for 1894, 1895, 143-146.
Notes on Injurious Insects.
. Wm. C. Sturgis. Report for 1895, 1896, 191-194.
The San José Scale.
Wm. C. Sturgis and W. E. Britton. Report for 1895, 1896, 194-202.
Further Notes on Injurious Insects. .
W. E. Britton. Report for 1895, 1896, 203-207.
The Elm Leaf-Beetle.?
W. E. Britton, Wm. C. Sturgis, E. H. Jenkins and S. W. Johnson.
Report for 1895, 1896, 208-213. .
Insect Notes. )
W. E. Britton. Report for 1896, 1897, 234-245. Report for 1897-1898,
314-319. Report for 1898, 1899, 269-275. Report for 1899, 1900, 240-244.
Inspection and Care of Nursery Stock.
W. E. Britton. Report for 1899, 1900, 245-251.
Experience with Hydrocyanic Acid Gas in Barn and Greenhouse.
W. E. Britton. Report for 1900, 1901, 311-312.
On the Banding of Trees to Prevent Injury by the Fall Canker-worm.
W. E. Britton. Report for 1900, 1901, 312-314.
Miscellaneous Notes on Insects and Insecticides.
W. E.-Britton. Report for 1900, 1901, 314-322.
The Protection of Shade Trees.? ;
E. H. Jenkins and W. E. Britton. Report for 1900, 1901, 330-351.

Bulletins of the Station*

The Elm Leaf Beetle, The San José Scale.
W. C. Sturgis and W. E. Britton, Bull. 121, 1895. Report for 1895,
1896, 194-202, 208-213. 3
Insecticides, Their Preparation and Use.
W. E. Britton. Bull. 126, 1898.
Inspection and Care of Nursery Stock.
W. E. Britton. Bull. 129, 1899. Report for 1899, 1900, 245-251.
The Protection of Shade Trees in Towns and Cities. g
. H. Jenkins, W. E. Britton, H. S. Graves and H. T. Blake, Bull.
131, 1900. Report for 1900, 1901, 330-351.
The New Law Concerning Insect Pests.
W. E. B{ltton, Bull. 134, 1901. Report for 1901, 1902, 229-231.
The San José Scale-Insect, Its Appearance and Spread in Connecticut.
W. E. Britton. Bull. 135, 1901. Report for 1901, 1902, 240-251.

‘Preliminary Experiments in Spraying to Kill the San José Scale Insect.

Season of 1901.

W. E. Britton. Bull. 136, 1902. Report for 1901, 1902, 252-261.
The Apple-Tree Tent-Caterpillar.

W. E. Britton. Bull. 139, 1902. Report for 1902, 1903, 139-148.
The White-fly or Plant-house Aleyrodes. :

W. E. Britton. Bull. 140, 1902. Report for 1902, 1903, 148-163.
Spray Calendar.
~ W. E. Britton and G. P. Clinton. Bull. 142, 1903.
Two Common Scale-Insects of the Orchard.

W. E. Britton. Bull. 143, 1903. Report for 1903, 1904, 225-232.

11Included in Bulletin 121, 1895,
2 Published as' Bulletin 129, 1899,
iPubllshed as Bulletin 131, 1900.
Yearly reports of the state entomologist, numbers seventeen to twenty-seven, have

S:;gﬁgu;)ilr;ileletligil;' bulletins and bound with others of the year to compose the annual
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Fighting the San José Scale-Insect in 1903.

%3 15357Britton and B. H. Walden. Bull. 144, 1903. Report for 1903, 1904,

San José Scale-Insect Experiments in 1904,
;7;’1 E5 Britton and B. H. Walden. Bull. 146, 1904. Report for 1904, 1905,
The Chief Injurlous Scale-Insects of Connectlcut
. E. Britton. Bull. 151, 1905. Report for 1905, 1906 234 245,
The Gypsy Moth and the Brown-Tail Moth.
W. E. Britton. Bull. 153, 1906.
The Elm Leaf Beetle.

W. E. Britton. Bull. 155, 1907. Report for 1907-1908, 1908, 815-828.
Lead Arsenate and Paris Green, -

John Phillips Street and W. E. Britton. Bull. 157, 1907, Report for

1907-1908, 1908, 321-331.

Spray Calendar..

W. E. Britton and G. P. Clinton. Bull. 159, 1908.
The San José Scale and Methods of Controlling It.

W. E. Britton. Bull. 165, 1909.

The Leopard Moth.

;?}77 38Brlt’con and G. A. Cromie. Bull, 169, 1911. Report for 1911, 1912,
Thle IMosqulto Plague of the Connecticut Coast Region and How to Con-
trol It.

W. E. Britton. Bull. 173, 1912, Report for 1912, 1913, 259-270.

The Apple-Tree Tent-Caterpillar.
W. E. Britton. Bull. 177, 1913.

Some Common Lady Beetles of Connecticut.
W. E. Britton. Bull. 181, 1914.

The Brown-Tail Moth.

: W. E. Britton. Bull. 182, 1914.

Spray Calendar.

W. E. Britton and G. P. Clinton. Bull. 183, 1915.
Spray Treatment, Etc., for Orchards.

W. E. Britton and G. P. Clinton. Bull. 184, 1914,
The Gypsy Moth.

W. E. Britton. Bull. 186, 1915.

A Mosquito Survey at the Mouth of the Connecticut River. -

P. L. Buttrick. Bull. 189, 1915. Report for 1915, 1916, 144-172.
Insects Attacking Cabbage and Allied Crops in Connecticut.

W. E. Britton and Q. S. Lowry. Bull. 190, 1916.

Insects Injuring Stored Food Products in Connecticut.

W. E. Britton. Bull. 195, 1917. Report for 1917 1918, 330-344.
Spray Calendar.

gg E. Britton and G. P. Clinton. Bull. 199, 1917. Report for 1917, 1918,
Beekeepmg for Connecticut.

A. W. Yates. Bull. 205, 1918. Report for 1917, 1918, 423-446.

Insects Attacking the Potato Crop in Connecticut.

W. E. Britton. Bull. 208, 1918. Report for 1918, 1919 101-119.

Insects Attacking Squash, Cucumber and Allied Plants in Connecticut,

W. E. Britton. Bull. 216, 1919. Report for 1919, 1920, 31-51.

Spray Calendar.

Xgl?o Britton and G. P. Clinton. Bull. 224, 1920. Report for 1920 1921,
A Study of the Bulb Mite.

Philip Garman. Bull. 225, 1921. Report for 1920, 1921, 113- 132.

The Grass-Feeding Frog-Hopper or Spittle-Bug
Philip Garman, Bull. 230, 1921. Report for 1920 1921, 325-334.
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- Protection Examining Boar:
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e European Red Mite
~ Philip Garman. Bull 252, 1923. Report for 1923, 1924, 101-125.

nd Report of the Tree Protection Examining Board Tree Surgery,
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R. B. Friend. Bull. 288, 1927. Report for 1926, 1927, 391-486.
Some Insect Pests of Nursery Stock in Connecticut.
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ray ‘Now to Kill European Red Mite.

W. E. Britton. Bull. Imm. Inf. 13, 1921.
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Dormant Sprays on Orchard Trees. 3
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The European Corn Borer Quarantine. .
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W. E. Britton. Garden and Forest, 1897, X, 107.
ggetables for the Home Garden.
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he Soil in the Garden.
- W. E. Britton. Gardening, July, 1898.
00 Much Fertilizer.
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W. E. Britton. Transactions Worcester Co. (Mass.) Hort. Soc. for
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Wild Flowers in the Garden.
W. E. Britton. American Gardening, 1901, XXII, 537.
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W. E. Britton. Bull. Torrey Bot. Club, 1903, XXX, 571.
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The San José Scale, :
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State Legislation Against Fruit Pests: The Situation in Connecticut.
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Mosquitoes and Malaria.
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Controlling the San José Scale.
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e Lime, Sulphur and Salt Mixture in onnecticut.
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~ Fighting the San José Scale Tnsect: The Safest and Most Effective Sprays.
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Some New or Little Known Aleyrodldae from Connectlcut i}
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The Fall Web-worm Partially Double Brooded in Connecticut.
W. E. Britton. Bull. 52, Bur. Ent., U. S. D. A., 1905, 42.
The Common House Fly in Its Relatlon to Public Health
1 W. E. Britton. Yale Med. Jour., Jan., 1906.
San José Scale: Methods of Treatment in Connecticut.
W. E. Britton. National Nurseryman, Mar., 1906, 83.
Some New or Little Known Aleyrodidae from Connectlcut e
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; Occurrence of the Gypsy Moth in Connecticut.
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Some Connecticut Problems.
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! H. L. Viereck. Ent. News, 1907, XVIII, 280.
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Two New Species of Perdita.
. L. Viereck. Ent. News, 1907, XVIII, 393.

Notes on a New Sawﬂy (Pam;ﬁhzlms persicum MacG1111vray) Attacking the

Peach.
- --B. H. Walden. - Bull. 67, Bur. Ent., U. S. D. A., 1907, 85.
Tests of Various Gases for Fumigating Nursery Trees.
W. E. Britton. Jour. Econ. Ent.,, 1908; I, 110.
The Peach Sawfly: A Correction.
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Notes from Connecticut.
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Book Review: “Our Insect Friends and Enemles” by John B. Smith.
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The Cocoons on the Sassafras Tree.
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Notes of the Season in Connecticut.
W. E. Britton. Jour. Econ. Ent., 1910, III, 434.
Spraying to Destroy the San José Scale in Connecticut.
W. E. Britton. The National Nurseryman, 1910, 510.
The Gipsy Moth in Connecticut.
W. E. Britton. Guide to Nature, 1910, 84.
The Leopard Moth as a Pest of Apple Nursery Stock.
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A Hemipterous Fisherman.
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The Pyralid, Omphalocera denotosa Grote, a Pest of Barberry Hedges.
W. E. Britton. Jour. Econ. Ent.,, 1911, IV, 521.
Vacation Notes in the Adirondacks.
W. E. Britton. Jour. Econ. Ent., 1911, IV, 544,
Guide to the Insects of Connecticut, Parts I and.II.
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A. B. Champlain. Psyche, 1911, XVIII, 35,
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A. B. Champlain. Psyche, 1911, XVIII, 170.
Spread of the Leopard Moth in Connecticut and 1ts Injury to Shade Trees.
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The House Fly as a ‘Disease Carrier and How Controlled
W. E. Britton. Bull. Conn. State Board of Health, 1912.
The Role of the House Fly and Certain Other Insects in the Spread of
Human Diseases.
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Book Review: “Insect Pests of the Farm, Garden and Orchard,” by Fe DL

Sanderson.
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The House Fly and its Relatlon to Typh01d Fever.
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ontrol. i
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Book Review: “Injurious:Insects,”. by ‘W. C O’Kane.
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W. E. Britton. Jour. Econ. Ent., 1913, VI 197.
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ations of the United States.
 W. E. Britton. Jour. Econ. Ent,, 1915, VIII 72
A Simple Record System for Apiary Inspectwn
, W. E. Britton. Jour. Econ. Ent., 1915, VIII, 121,
‘A Destructive Pest of Pine Trees Introduced from E urope, D1prwn smnle
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3 W. E. Br1tton Jour EcO}Il Ent., 1914 VII, 408.




174 ~ CONNECTICUT EXPERIMENT STATION BULLETIN 309

Prevalence of Macrosargus cuprarius Linn. in the United States.
W. E. Britton. Psyche, 1915, XXII, 29.
A Pest of Shade Trees, the White-Marked Tussock Moth.
W. E. Britton. Tree Talk, 1915, 6.
Eliminating Cutworms. -
W. E. Britton. Florists’ Exchange, 1915 XL, 536
Mosqulto Control Work.
H. Walden. Saturday Chromcle New Haven 1915,
A Dangerous Pine Sawfly (Diprion .mmle Hartig).
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Insects Attacking the Potato.
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W. E. Britton. Jour. Econ. Ent., 1916, 9, 281.
The House Fly as a Disease Carrier and How Controlled.
W. E. Britton. Bull. Conn. State Board of Health, 1916.
Report of the Anti-Mosquito Committee of the New Haven County Public
Health Association.
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Guide to the Insects of Connecticut, Part III.
H. L. Viereck, A. D. MacGillivray, C. T. Brues, W. M. Wheeler, S. A.
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Recent Anti-Mosquito Work in Connecticut.
W. E. Britton. Jour. Econ. Ent., 1917, 10, 109.
Simple Apparatus for Insect Photography.
. B! H. Walden. Jour. Econ. Ent., 1917, 10, 25.
An Outbreak of the Eight-Spotted Forester, Alypia octomaculata, in New
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Quincy S. Lowry. Jour. Econ, Ent., 1917, 10, 47.
Egg-Laying Habits of Diprion simile Hart1
M. P. Zappe. Jour. Econ. Ent., 1917, 10 188,
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The Oriental Peach Pest.
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- About Mosquitoes and Flies.
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The Iris Borer Again.
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The Chrysanthemum Midge,
W. E. Britton. Florists' Exchange, 1919, XL VII, 45.
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- A Tree Protection Institute.
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Aphis Control.
M. P. Zappe. Report Conn. State Board of Agr., 1921, 96.
‘The House Fly as a Carrier of Disease Germs and How Controlled.
i W. E. Britton. Bull. Conn. State Board of Health, 1921.
‘he European Red Mite, Paratetranychus pilosus Can. and Franz., in Con-
ecticut.
Philip Garman. Jour. Econ. Ent., 1921, XIV, 355.
William Hampton Patton.
‘W. E. Britton and L. O. Howard. Ent. News, 1921, XXXII, 33.
Preparedness for Insect Control.
W. E. Britton. Market Growers’ Jour., 1921, 12.
‘Tobacco Plants Injured by the Seed Corn Maggot
) W. E. Britton. Jour. Econ. Ent.,, 1922, XV, 275
~ Potato Spraying.
W. E. Britton. New Haven Co. Farm Bur News June, 1922.
Skeletonizers on Apple and Birch Trees.
W. E. Britton. New Haven Co. Farm Bur. News, Oct., 1922,
Results on Apples and Peaches in Connecticut.
W. E. Britton, M. P. Zappe and E. M. Stoddard. Bull. 2, Crops Prot.
Dig., 1922, 7.
he Grass- Feedxng Frog-Hopper or Spittle-Bug.
: Philip Garman. Guide to Nature, 1922, X1V, 165.
Results of Dusting vs. Spraying on Apples and Peaches in Connecticut,
M. P. Zappe and E. M. Stoddard. Proceedings Conn. Pom. Soc., 1922, 77.
he Gipsy Moth. Proceedings of Conference at Albany, New York
"W. E. Britton. Bull. 148, N. Y. State Dept. Agr., 1922, 44,
he Apple and Thorn Skeletonizer.
W. E. Britton. Proceedings Conn. Pom. Soc., 1923, 21.
'léapli Spread of the Apple and Thorn Skeletomzer Hemerophzla pariana
~ Clerc]
W. E. Britton. Jour. Econ. Ent., 1923, XVI, 207.
; Swarms of Aphids.
. . E. Britton. Jour. Econ. Ent., 1923, X VI, 395
The Arbor-Vitae Leaf-Miner.
. W. E. Britton. Tree Talk, 1923, V, 24.
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Guide to the Insects of Connecticut, Part I'V.
W. E. Britton, et al.: J. F. Abbott, A. C. Baker, H. G. Barber, W. T..
Davis, D. M. DeLong, W. D. Funkhouser, H. H. Knight, A. C. Maxson,
Herbert Osborn, H. M. Pershley, E. M. Patch, L. A. Stearns, J. R.
de la Torre-Bueno, E. P. VanDuzee, H. F. leson Bull. 23, Conn.
Geol. and Nat. Hist. Survey, 1923. 3
The Aleyrodidae and Coccidae of Connecticut.
W. E. Britton. Reprint from Bull. 34, Conn. Geor and Nat. Hist.
Survey, 1923.
Comparative Results of Spraying and Dusting on Apples and Peaches,
M. P. Zappe and E. M. Stoddard. Proceedings Conn. Pom. Soc., 1923, 30.
Work with the Control of the European Red Mite in 1922,
Philip’ Garman. Proceedings Conn. Pom. Soc., 1923, 13.
Notes on the Life History of C lastoptem obtusa and Lapyroma quadrangu-
laris.
Philip Garman. Annals Ent. Soc. of Am., 1923, XVI, 153.
Some Insects to be Combatted next Season.
W. E. Britton. Proceedings Conn, Pom. Soc., 1924, 72.
An Asiatic Beetle (Anomala orientalis) in Connectict.
W. E. Britton. Jour. Econ. Ent., 1924, 17, 309.
Connecticut Tree Workers Institute.
W. E. Britton. Florists’ Exchange, 1924, LVII, 890.
Proceedings Shade Tree Conference.
W. E. Britton. Florists’ Exchange, 1924, LVIII, 703.
Some Insect Information from a Connecticut Conference
W. E. B)rxtton Florists’ Exchange, 1924, LVIII, (Supplement Page A,
Nov. 29
Meeting of Connecticut Entomologists,
W. E. Britton. Jour. Econ. Ent., 1924, XVII, 669.
Control of European Red Mite in Connecticut
Philip Garman. Proceedings Conn. Pom. Soc., 1924, 44.
Factors Influencing the Effectiveness of Arsenate of Lead.
Philip Garman. Florists’ Exchange, 1924, LVIII, 685.
The Raspberry Fruit Worm.
. H. Walden. Proceedings Conn. Pom Soc., 1924, 124.
Progress of Spraying and Dusting Experiments.
M. 4P522appe and E. M. Stoddard Proceedmgs Conn. Pom Soc.,
192
Results of Dusting _versus Spraying in Connectxcut Apple and Peach
Orchards in 1922, |
M. P. Zappe and E. M Stoddard. Bull. 4, Crop Pro. Dig,, 1924
Better Care of Shade Trees.

W. E. Britton. Tree Talk, 1925, VI, 4.
Fruit Insects—Important New ‘Ones and Troublesome Old Ones.
W. E. Britton. Report Thirty- F1rst Ann. Meeting, Mass. Fruit
Growers’ Asso., Inc., 1925, 118. :
Notes on Bee Diseases in Connectlcut
Philip Garman. Jour. Econ. Ent., 1925, 18, 445,
A New Genus and Species of Trombzdndae
Philip Garman. Jour. N. Y. Ent. Soc., 1925, XXXIII, 85.
The Oriental Peach Moth Problem.. :
Philip Garman. Proceedings Conn. Pom. Soc., 1925, 57.
Experience with Baited Traps in Controlling Cabbage Maggots
- R. B. Friend. Report Conn. Veg. Growers’ Asso., 1925, 50.
Borers in Relation to Cavities in Trees.
W. E. Britton. Tree Talk, March, 1926.
Red Mite and Railroad Worm. :
W. E. Britton. Report - Thu‘ty Second Ann Meetmg Mass Fruit

Growers’ Asso., Inc., 1926, 175.

D T T P T L R o N IR U Ty L Ay poY

ENTOMOLOGY 3 harG

Three Injurious Insects Recently Introduced into Connecticut.

W. E. Britton. Jour. Econ. Ent., 1926, 19, 540
_ Some Insects and Entomologists.
W. E. Britton. Fifty-Sixth Annual Report Ent. Soc. Ont., 1926, 55.

The Oriental Peach Moth Problem in Connecticut.
Philip Garman. Proceedings Conn. Pom. Soc., 1926, 44.
- Effect of the Order of Mixing Various Spray Incredlents on the Formatmn
of Injurious Compounds.
) R. E. Andrew and Philip Garman. Jour. Econ. Ent., 1926, XIX, 671.
. Mosquito Expugnatus Est. Homo Victor.
W. E. Britton. Eng. News-Record, 1926, 97, 922,
. Book Review: “Heteroptera of Eastern North Amerlca Ly Wi S Blatchley
b W. E. Britton. Ent. News, 1927, XXXVIII, 90.
* Organization of a Codperative Campalgn Agalnst the Asiatic Beetle.
W. E. Britton. Journal of Econ. Ent., 1927, 20, 359.
o " The Japanese Beetle in Connecticut.
E. Britton. Proceedings Conn. Pom. Soc., 1927, 45,
The Problem of Curculio Control in Connecticut Apple Orchards.
i Philip Garman. Jour. Econ. Ent,, 1927, 20, 196.
3 i[‘ggeé Oriental Peach Moth in Connecticut and Results of Control Work in

i Philip Garman. Proceedings Conn. Pom. Soc:, 1927, 46.

. Feeding Habits Among Insects and their Relation to Control Measures.
i Philip Garman. Am. Produce Grower, 1927, II,

* Guide to the Insects of Connecticut, Part V.

. Philip Garman. Bull. 39, Conn Geol. and Nat. Hist. Survey, 1927.
. The Asiatic Beetle, Anomala orientalis Waterhouse. ;

- R. B. Friend. Jour. Econ. Ent,, 1927, XX, 362.

- Soil Treatment and Scouting for the Control of the Asiatic Beetle.

J. P. Johnson. Jour. Econ. Ent., 1927, XX, 373.
i Spraymg Practices. '
P. Zappe. Proceedings Conn. Pom. Soc., 1927, 23.
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FORESTRY

Reports of the Station

Improvement of Uncultivated Farm Land. -

E. H. Jenkins. Report for 1901, 1902, :350-352.
Work of Station Forester.

Walter Mulford. Report for 1901,.1902, 353-364.
State Forester’s Report.

A. F. Hawes. Report for 1906, ,1907, 369-394.
Experiments in Planting, Windsor. .

A. F. Hawes. Report for 1906, 1907, 370-374.
Assistance to Private Owners. L

A. F. Hawes. Report for 1906, 1907, 377-386.
State Forests.-

A. F. Hawes. Report for 1906, 1907, 386-388.
Forest Fires.

A. F. Hawes. Report for 1906, 1907, 389-394.
Forest Planting Experiments at Windsor.

A. F. Hawes. Report for 1907, 1908, 211-242.
Recent Forest Plantations of Connecticut.

A. F. Hawes. Report for 1907, 1908, 242-251.
Older Forest Plantations in Connecticut.

A. F. Hawes. Report for 1907, 1908, 251-262.
Forest Fires.

S. N. Spring, Report for 1910, 1911, 775-804.
State Forester’s Report.

W. O. Filley. Report for 1912, 1913, 455-465.
Station Forester. ’

W. O. Filley. Report for 1912, 1913, 466-470.
Rainbow Forest Plantations.

W. O. Filley. Report for 1912, 1913, 471-484.
Forest Planting in Connecticut. ;

S. N. Spring. Report for 1912, 1913, 485-507.
State Forester’s Report.

W. O. Filley. Report for 1913, 1914, 391-392.
Preliminary Working Plan for Portland State Forest. 2

W. O. Filley and A. E. Moss. Report for 1913, 1914, 393-419.
State Forester’s Report.

O. Filley. Report for 1915, 1916, 193-196.

Forest Survey of Connecticut.

A. E. Moss. Report for 1915, 1916, 197-230.
State Forester’s Report.

W. O. Filley. Report for 1916, 1917, 379-382.
Forest Survey of the Town of Redding.

A. E. Moss. Report for 1916, 1917, 383-427.

Bulletins of the Station

Chestnut in Connecticut and Improvement of the Woodlot.
Bulletin 154, 1906.

Forest Survey of Litchfield and New Haven Counties.
A. F. Hawes. Bulletin 164, 1907,

Connecticut Forest Taxation Law.
W. O. Filley. Special Bulletin, 1913.

Control of White Pine Blister Rust in Connecticut.

W. O. Filley and H. W. Hicock. Bulletin 237, 1922. Report for 1921,

1922, 302.

.

" Better Forests for Connecticut.
H. W. Hicock, Bulletin 253, 1924. Report for 1923, 1924, 129.
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The Rainbow Forest Plantations.

H. W. Hicock. Bulletin 262, 1924. Report for 1924, 1925, 101.
Prolonging the Life of Tobacco Shade Tent Poles.

H. W. Hicock and P. J. Anderson. Tobacco Substation Bulletin 9,
1927, | Report for 1927, 1928, T3.
Second Report of the Tree Protection Examining Board: Tree Surgery, .

- Some of the Principal Insects Attacking Shade Trees in Connecticut, and -

Fungous and Non-Infectious Troubles of Ornamental Trees.
: W. E. Britton, G. P. Clinton and W. O. Filley. Bulletin 263, 1924,
Report for 1924, 1925, 137.

Journal Papers

jsiﬁecial Commission on Taxation of Woodland.
W. O. Filley. Report of 1913. Published by the State of Connecticut.
Planting and Growing of Shade Trees,
L . O. Filley and George A. Cromie. Bull. 8, Civic Federation of New
Haven, 1912.
eas’ Hybrid Catalpa.
y D. F. Jones and W. O. Filley. Jour. Hered., 1920, XI, No. 1, 1-9.



PLANT BREEDING

Reports of the Station

The Prospects of Better Corn in Connecticut.
E. M. East. Report for 1907-1908, 1908, 397-405.
Practical Use of Mendelism in Corn Breedm
E. M. East. Report for 1907-1908, 1908, 406 418.
Inbreeding in Corn.
E. M. East. Report for 1907-1908, 1908, 419-428.
Some Essential Points in Potato Breedm
E. M. East. Report for 1907-1908, 1908 429-447.
Inheritance in Corn.
H. K. Hayes. Report for 1911, 1912, 408~ 425.
Corn Improvement in Connecticut.
H. K. Hayes. Report for 1913, 1914 353-384.
The “Stewart Cuban” Variety of Tobacco
H. K. Hayes. Report for 1913, 1914, 385-389.
The Shrinkage of Tobacco Leaves in Curing and Fermentation.
H. K. Hayes. Report for 1913, 1914, 390.
Inheritance in Corn.
H. K. Hayes. Report for 1911-1912, 407-425.
The Effects of Cross and Self-Fertilization in Tomatoes.
H. K. Hayes and D. F. Jones. Report for 1916, 1917, 305-318.
First Generation Crosses in Cucumbers.
H. K. Hayes and D. F. Jones. Report for 1916, 1917, 319-322,
Increasing the Yield of Corn by Crossing.
D. F. Jones, H. K. Hayes, W. L. Slate, Jr.,, and B. G. Southwick.
Report for 1916, 1917, 323-347.
The Purification of Soy Bean Varieties.
D. F. Jones and H. K. Hayes. Report for 1916, 1917, 348-353.

Bulletins of the Station

The Improvement of Corn in Connecticut.
E. M. East. Bull. 152, 1906.
The Relation of Certain B1010g1ca1 Prmcxples to Plant Breeding.
E. M. East. Bull. 158, 1907. i
Inheritance in Maize.
E. M. East and H. K. Hayes. Bull. 167, 1911,
Improvement in Corn.
H. K. Hayes and E. M. East. Bull. 168, 1911,
Correlation and Inheritance in Nicotiana Tabacum.
H. K. Hayes.  Bull. 171, 1912,
Tobacco Breeding in Connecticut. B
H. K. Hayes, E. M. East, and E. G. Beinhart. Bull. 176, 1913.
Further Experiments on Inheritance in Maize.
K. Hayes and E. M. East. Bull. 188, 1915.
The Effects of Inbreeding and Crossbreedlng upon Development,
D. F. Jones. Bull. 207, 1918. Report for 1918, 1919, 1-100.
Connecticut Round Tip Tobacco.
D. F. Jones. Bull. 228, 1921. Report for 1920, 1921, 287-292.
Corn in Connecticut.
D. F. Jones, W. L. Slate and B. A. Brown. Bull. 259, 1924. Report
for 1923, 1924, 381-470.
The Improvement of Naturally Cross-Pollinated Plants by Selection in
Self-Fertilized Lines.
D. F. Jones and P. C. Mangelsdorf. Bull. 266, 1925. Report for 1924,
1925, 345-418.
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Crossed Corn.
D. F. Jones and P. C. Mangelsdorf. Bull 273 1926 Report for 1925
1926, 151-186.

The Genetics and Morphology of Some Endosperm Characters in Maize.
P. C. Mangelsdorf. Bull. 279, 1926. Report for 1925, 1926, 509-612.

J ournal Papers

The Transmission of Variations in the Potato in Asexual Reproduction.

E. M. East. Part of Project under Adams Fund, N. D.

The Distinction between Development and Heredity in Inbreeding.

E. M. East. Am. Naturalist, 1909, XLIII, 173-181.

What Seed Selection and Breedlng Have Done for Tobacco in Connecticut.

H. K. Hayes. Proceedings Am. Breeders’ Asso., 1912, VII, 143-152.
Heterozygosis in Evolution and in Plant Breeding.

Esé\/l East and H. K. Hayes. U. S. Bur. Plant Ind. Bull. 243, 1912,

1-58.

Mutation in Tobacco.
H. K. Hayes and E. G. Beinhart. Science, N. S., 1914, XXXIX, No.
992, 34-35.

Teas’ Hybr1d Catalpa.

D. F. Jones and W. O. Fxlley Jour. Hered., 1920, XI, No. 1, 1-9.
Heritable Characters of Maize. IV. A Lethal Factor—Defectlve Seeds

D. F. Jones. Jour. Hered., 1920, XI, No. 4, 161-167.
Selective Fertilization in Pollen Mixtures,

D. F. Jones. Proceedings Nat. Acad. Sciences, 1920, VI, 66-70.
A Paraffine Ruler for Drawing Curves.

D. F. Jones. Science, N. S,, 1920, LI, 245,
Collmss Remarks on the Vigor of Flrst Generatlon Hybrld

F. Jones. Am. Nat., 1921, LV, 457-461.

The Indetermmate Growth Factor in Tobacco and Its Effect upon- Develop-
ment.

D. F. Jones. Genetics, 1921, VI, 433-444.

Round Tip Tobacco—A Plant “Made to Order.”

E. M. East and D. F. Jones. Jour. Hered., 1921, XII, No, 2, 51-56.
Indirect Evidence from Duplex Hybrids Bearmg upon the Number and
Distribution of Growth Factors in the Chromosomes.

D. F. Jones. Am. Nat., 1922, LVI, 166-173.

Selectlve Fertilization and the Rate of Pollen-Tube Growth.

D. F. Jones. Biol. Bull, 1922, XLIII, No. 3, 167-173.

The Productiveness of Slnvle and Double First Generatlon Corn Hybrids.

D. F. Jones. Jour. Am Soc. Agron., 1922, XIV, 243-252.

Selective Fertilization as an Indicator of Germinal leferences

D. F. ]ones Science, N. S., 1922, 1.V, No. 1422, 1-4.
Hybridization in Plant and Animal Improvement u

D. F. Jones. Scientific Monthly, 1922, 5-24.

The Attainment of Homozygosity in Inbred Strains of Maize.

D. F. Jones. Genetics, 1924, IX, 405-418.

Methods of Seed Corn Productlon belng Revised.
F. Jones. Jour. Hered., 1924, XV, No. 7, 291 298
The Or1gm of Flint and Dent Corn.

D. F. Jones. Jour. Hered., 1924, XV, No. 10, 417-419.

The Cytological Time of Mutatlon in Tobacc

gIggKgHayes and E. G Beinhart. Sc1ence, N. S., 1914, XXXIX, No.

Tlustration of Inbreedmg

F. Jones. Jour. Hered., 1915, VI, 477-479. .
Inherltance of Congemtal Catara.ct

F. Jones and S. L. Mason. Am. Nat., 1916, L, 119-126.
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Further Remarks on the Inheritance of Congenital Cataract.
D. F. Jones and'S. L. Mason. Am. Nat,, 1916, L, 751-757.
Natural Cross-Pollination in the Tomato. A
D. F. Jones. Science, N. S., 1916, XLIII, No. 1110, 509-510.
Linkage in Lycopersicum.
 D. F. Jones. Amer. Nat, 1917, LI, 608-621.
Dominance of Linked Factors as a Means of Accounting for Heterosis.
D. F. Jones. Genetics, 1917; II, 466-479.
Dominance of Linked Factors as a Means of Accounting for Heterosis.
D. F. Jones. Proceedings Nat. Acad. Sciences, 1917, I1I, 310-312.
Segregation of Susceptibility to Parasitism in Maize.
D. F. Jones. Am. Jour. Bot,, 1918, V, 295-300.
Bearing of Heterosis upon Double Fertilization.
Donald F. Jones. Bot. Gazette, 1918, LV, 324-333.
The Effect of Inbreeding and Crossbreeding upon Development.
D. F. Jones. Proceedings Nat. Acad. Sciences, 1918, 1V, 246-250.
Review of Coulter and Coulter’s “Plant Genetics.”
D.'F. Jones. Science, N. S., 1918, XL VIII, 346-347.
Some Factor Relations in Maize with Reference to Linkage.
D. F. Jones and C. A. Gallastegui. Amer. Nat., 1919, LIII, 239-246.
Selection of Pseudo-Starchy Endosperm in Maize.
D. F. Jones. Genetics, 1919, IV, 364-393.
Genetic Studies on the Protein Content of Maize.
E. M. East and D. F. Jones. Genetics, 1920, V, 543-610.
Selection in Self-Fertilized Lines as the Basis for Corn Improvement.
D. F. Jones. Jour. Am. Soc. Agron., 1920, XII, 77-100.
Selective Fertilization among the Gametes from the Same Individuals,
D. F. Jones. Proceedings Nat. Acad. Sciences, 1924, X, No. 6, 218-221.
Heritable Characters of Maize. XXIII—Silkless.
D. F. Jones. Jour. Hered,, 1925, XVI, No. 9, 339-341.
Hybrid Vigor and Tumors in Mice.
D. F. Jones. Amer. Nat., 1926, LX, 482-484.
The Expression of Mendelian Factors in the Gametophyte of Maize.:
P. C. Mangelsdorf and D. F. Jones. Genetics, 1926, XI, 423-455.
Manifestations of Impotence in a Plant Propagated by Seed.
D. F. Jones. Memoirs Hort. Soc. of N. Y., 1927, III, 299-303.
Double Crossed Burr-Leaming Seed Corn.
D. F. Jones. Conn. Agr. Coll. Ext. Bull, 108, 1927.

Books

Inbreeding and Outbreeding.

E. M. East and D. F. Jones. J. B. Lippincott, Philadelphia, 1919.
Genetics in Plant and Animal Development. :

D. F. Jones. John Wiley and Sons, Inc, New York, 1925.
Selective Fertilization. y

D. F. Jones. Univ. of Chicago Press (Science Series), Chicago, 1928.

SOILS

Bulletin of the Station

The Phosphorous Requirement of Old Tobacco Soils.
P. J. Anderson, M. F. Morgan and N. T. Nelson. Tob. Substa. Bull.
7, 1927. Report for 1926, 1927, T1. ;

Bulletin of Immediate Information

Practical Lawn Suggestions.
M. F. Morgan. Bull, Imm. Inf. 48, 1925.

Journal Papers

Tand Cover Studies as a Basis for a More Accurate Interpretation of the
Soil Survey.
M. F. Morgan. Jour. Am. Soc. Agron., 1924, X VI, 452-458.
Soil Acidity in Connecticut.
M. F. Morgan. Bull. 101, 1926.
Cropping Systems and Soil Efficiency.
M. F. Morgan. Bull. 103, 1927.
Is there a Phosphorous Problem on Connecticut Soils?
H. G. M. Jacobson. Bull, 112, 1927.
Shpuld the New England Farmer Maintain Two Cropping Systems, One
With Lime, the Other Without?
M. F. Morgan. Jour. Am. Soc. Agron., 1927, XIX, 683-684.
A New Field Method for pH Determination.
M. F. Morgan. Ecology, 1927, VIII, 387-388.
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TOBACCO SUBSTATION

+ Bulletins ‘of the Station

Condensed Recommendatlons for thé Control of Wildfire. X
G. H. Chapman. Bull, 1, 1922. Report for 1922, 1923, T3.
Wildfire of Tobacco in 1922,
%23{-1 T(;hapman and P. J. Anderson. Bull. 2, 1923. Report for 1922,
Expenments in the Curmg and Fermentatlon of Connectmut Shade Tobacco.
G. H. Chapman. Bull. 3, 1923. Report for 1922, 1923, T42.
Recommendations for the Control of Wildfire (revxsed)
H. Chapman. Bull. 4, 1924. Report for 1923, 1924, T1.
Fertilizer Experiments with Tobacco.
{\I 25'1‘ Nelson and P. J. Anderson. Bull. 5, 1925. Report for 1924,
925, T3, :
Report of the Tobacco Station at Wmdsor for 1925.
P. J. Anderson. Bull. 6, 1926. Report for 1925 1926, T3..
The Phosphorous Requlrement of Old Tobacco Soils. .
~ P. J. Anderson, M. F. Morgan and N. T Nelson Bull. 7,1927. Report
for 1926, 1927, T3. : :
Report of the Tobacco Station at Windsor for 1926,
P. J. Anderson and N. T. Nelson Bull. 8, 1927 Report for 1926
1927, T28.
Prolongmg the Life of Tobacco Shade Tent Poles ;
I%ZSWT3HICOCk and P. J. Anderson. Bull 1927 Report for 1927,
Report of Tobacco Station at Windsor for 1927.-
P. J. Anderson, N. T. Nelson and T. R. Swanback Bull 10,1928,
Report for 1927, 1928, T18. &

Journal Papers

The Effect of Boric Acid on the Growth of Tobacco Plants in Nutrient
Solutxons
R. Swanback. Plant Physiology, 1927, II, 475-486.
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THE TUTTLE, MOREHOUSE & TAYLOR COMPANY, NEW HAVEN, CONN,

CANADA-LEAMING CORN

As the result of many years of study of the effects of inbreed-
“ing and crossing upon corn the Connecticut Agricultural Experi-
ment Station, at New Haven, produced a new type of corn called
Double Crossed Burr-Leaming and first sent it out for trial in
17. The history and development of this corn is given in the
nnecticut Agricultural College Extension Bulletin No. 108.
Burr-Leaming has been grown in an increasing amount since its
first introduction and is well adapted to many parts of southern
New England for grain and silage.

. There are many parts of northern New England where Burr-
eaming and other varieties of. a similar season will not mature
operly for silage. To meet the need for a variety of corn which
s a large stalk growth and heavy grain yield and which at the
ne time ripens sufficiently early to give a good quality of silage
1 short seasons, the Connecticut Agricultural Experiment Station
s produced a new type of crossed corn called Canada-Ieaming.
[his has been tested three years, 1927, 1928 and 1929. Farmers
ind it to be early maturing and high yielding.

A NEW TYPE OF CORN

- Canada-Leaming is an entirely new type of corn, being a first
neration hybrid of selected inbred strains of Canada Yellow
it and Leaming dent. It has long been known that crossing in
h animals and plants gives an immediate stimulus to increased
owth and greater yield in the first generation following the
ss. This tendency to augment production is commonly called
brid vigor. It has long been utilized in the mule, the sterile
brid of the horse and the ass. Shorthorn-Angus and Shorthorn-
lloway crosses in cattle, Poland China-Chester White and
rkshire-Yorkshire crossbreds in swine and Shropshire-Merino
binations in sheep have been valued for many years and are
oming increasingly important. In all of these animals no
empt is made to use the crossbreds for breeding purposes.
imal husbandry-men have learned by long experience that these
lybrids do not reproduce their own good qualities in their off-
pring. While the first cross is uniform in type, large, free from
ease and fast growing, the second and later generations are
iable, smaller, and often feeble and sometimes abnormal.

It has been demonstrated that this same principle of hybrid
or which has long been used in animals can be applied to plants
d particularly to corn. Plants have the added advantage that
ey can be put through a previous process of severe inbreeding
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which rids them of many abnormalities and hereditary weaknesses
that make their appearance from time to time in barren plants,
nubbiny ears and stunted stalks.

QUALITIES OF FLINT AND,DENT CORN

The eight-rowed flint corn now grown in New England is about
the only type of this plant, still extensively used, that has come
down from the Indians practically unchanged. It is raised in
‘preference to dent corn where the growing season is short, where

Fic. 1. Canada-Leaming has the earliness of the flints and yields as much
grain as many of the dents.

the spring is cold and wet, and where many of the days in mid-
summer are cool. Under these conditions flint corn germinates
better in early spring, starts with a more vigorous growth that
gets ahead of the weeds and ripens into good sound grain before
killing frosts come in the fall.

Dent corn is preferred wherever it can be properly matured on
account of its large straight stalk that is free from tillers and its
heavier production of grain where the growing season is long
enough and sufficiently warm to permit its full development.

A first generation hybrid of the best of the New England flints

with a suitable type of large, early-maturing dent corn, combining
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Ea;%nany' of tfle desirable features of both types with the advantage
of hybrid vigor, would have value for New England conditions
§nd' other places having a similar season.

ORIGIN OF CANADA-LEAMING

An extensive corn variety test carried out by the Connecticut
. experiment stations at Storrs and at New Haven, reported in
" Bulletin 259 of the latter station, had shown many varieties of
" flint and dent corn to be well adapted to this part of the country.
© A Canada Yellow flint grown by E. E. Burwell of New Haven
. was selected as one of the best of the flints. Leaming grown for
- 20 years by Heman Beardsley at Roxbury, Connecticut was
~ selected as a large, productive, dent corn that matured every year.
~ These two varieties were put through a process of inbreeding
by self fertilization as described in Bulletins 266 and 273. Sixteen
f the best of the inbred flint strains were selected for crossing.
he strains were first crossed by pairs. Each of these first genera-
on hybrids was then cross-pollinated by each of the others and
resulting seed mixed and planted in an isolated field. Selected
s from this mixture have been used to propagate the parental
es from year to year. The original inbred strains were pro-
duced by hand pollination but this is now no longer necessary in
multiplying seed. :

A similar combination of the best inbred strains of Beardsley’s
eaming was made in the same way. Both of these re-synthesized
varieties are about the same in general appearance as the original
varieties but yield somewhat more and are freer from hereditary
efects and abnormalities. ;

PRODUCING CROSSED SEED

. The Canada Yellow flint stock, produced in this way, is used as
the seed parent while the Leaming stock produces the pollen. In
- Practice, two rows of the flint are planted with one row of the dent
.‘alternatlng throughout the field. Both kinds of seed are planted
at the same time. The tassels on the flint plants are all pulled out
fore pollen is shed. This very important task is somewhat
= ‘_edlyous, but it is the only way that crossed seed corn can be
Pf@duced at present. When the silks appear on the detasseled
i l'ants, pollen has just begun to be shed by the dent pollen parent,
Planted solely for that purpose in every third row.
I-Care is necessary in planting to make sure that the pollinator
ants are properly distributed throughout the field. It is also
€Ssential that they produce pollen at exactly the right time.
h‘i}‘thermore, the tassels of the flint seed parent must be removed
€lore they produce any pollen; otherwise part of the seed will
Ot be crossed. :
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All of the ears borne on the dent pollinator plants are self bred
and can not be used as crossed seed.. Stock seed of both parental
types is maintained in separate fields. Although seed from the
‘pollinator plants can be used for planting - the pollen producing
rows in the crossing field another year, it is not advisable to use
this seed for that purpose. It is practically impossible to get
all of the tassels on the seed parent pulled out at the right time.
In spite of careful attention some pollen will be produced. This
will contaminate the pollen parent'and if this seed is used con-
' tinuously such mixing may destroy the type.

For all these reasons it will be appreciated that crossed corn
seed costs considerably more to produce than ordinary seed. Sil-
age corn seed as now obtained in common practice is grown in the
western states from seed that may or may not have been grown
in the east the year previous. Unless the stock seed is grown
under proper supervision in the east and the fields grown for
seed guarded against cross-pollination with unadapted varieties
no dependable supply of seed corn can be maintained.

The question now before us is: does this method of producing
crossed seed give sufficiently greater yields of grain and silage
over an average period of years to justify the increased cost of
the seed? :

CHARACTERISTICS OF CANADA-LEAMING

Using the flint type to produce the seed kernel has a distinct
advantage. The plants ripen early in southern Connecticut, the
~ grains are plump, hard, bright and dry out thoroughly, practically
every year before cold weather. This insures a good quality of
seed corn—a matter of prime importance with any -seed. The
cross-bred flint kernels germinate better and the young seedlings
grow more vigorously than these of the dent type, as shown in
Figure 2. Planted at the same time, in the same soil and treated
~ exactly alike the two lots of seedlings ate quite different in size
within a few days after they are up. This difference ‘is easily
apparent in the field where dent corn is grown by the side of
Canada-Leaming and this qiick start is an advantage in per-
mitting early cultivation, thereby getting ahead of the weeds.

At New Haven, Canada-Leaming produces strong, sturdy stalks
from 8 to 9O feet tall and usually one or more tillers. These side
branches vary in size from a few inches to the height of the main
stalk depending on the thickress of planting and the seasonal con-
ditions. - When planted 4 stalks to the hill with the hills 3 by ¥
or the equivalent in drilled rows, few tillers are formed. Where
the corn is grown for grain 3 stalks in the hill spaced 3:5' by-3.%
will give better developed ears. :

Usually one large ear is produced on each stalk with many
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ig two or more. Very few barren stalke and nubbins are
nd in crossed corn where the soil and season are favorable
this is the big advantage of crossed seed based on inbred
rains over ordinary seed corn.
The ears of this flint-dent combination are from 8 to 12 inches
Jong with usually 12 rows of smooth, round kernels showing a
slight indentation. They are intermediate in form between the
nt and the dent kernel, but are somewhat niore like the flint in
hardness and texture. The kernels are not so large as the flint and
e better adapted for feeding whole to poultry.

Leaming Canada-Leaming

ii.g The flint type of kernel gives Canada-Leaming a quick start in

EARLY MATURITY

; _ Canada-Leamin inari in i

| _Lan g ordinarily matures for grain in about 100 to

I 11 days when planted the latter part of May in southern
onnecticut. It often can be cut and shocked before this time and

L corn that will cure properly in the crib. In maturity it is

g’a?tshearl}}lf .i.s. the medium-sized flints of the Canada Yellow

'though it is not as early as some of the small- i
tly-maturing flint corn. i ki

YIELD OF GRAIN

In two i
: years trials at Mt. Carmel Canada-Leaming has yield
Ore dry shelled grain than any variety of flint or gent ri}{;:nir?g
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within two weeks of the same time. These yields in bushels to the
acre are as follows:

1927 1928
CanadarLeatiing i o mwiscs s v et O 56.3
Canada, Yellowe Blint v ok aves v ee.. 448 39.6
Santord Wihite BHt o0 e v AU 458 = 464
GoldiNugget L e ate e s T vl i 47.7
WentirybiDent it L Vs Pl ot Vi 55.4

'
~

1928 Canada-Leaming was grown in the experiment station
\ trials at Storrs, Connecticut, and yielded 3,430 pounds of ear
corn in comparison with 2,853 pounds for Pride of the North,
based on an average of six plots each.

Leaming Dent

Canada Flint

Fic. 3. Canada-Leaming is the result of crossing, each year, Canada
Yellow flint and Leaming dent.

Canada-Leaming

In New York, Canada-Leaming was included in all of the
regional tests in 1928. A report from R. D. Lewis states that,
“a5 in 1927 it was outstanding in its performance in its maturity

class. It is approximately the same maturity as, possibly a very .

little later than Hall’s Gold Nugget, but decidedly superior to it.
This is quite evident from an inspection of the summary table.”
The table follows: g
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Silage Corn Variety Test in Ten Counties in New York in 1928

Dry weight Shelled grain
tons per acre  pounds per acre

(B e B e et o e B e s S PR 4.30 251
BN Cinada-Teaming (& i, ovi i ¢ ML 3.98 2721
West Branch Sweepstakes .....oooeeveen 3.90 2020
@orncll Ne et el s Sk, S 2106
@ornellt Nolt I (NMorse) o oavii «ons wovies 3.63 2752
Colden Glow (Wis, No12)0. 0. o s . 3.65 2565
[ iCe S R avOrIe: tlon it b sbetsnns o as sinacily 3:31 1527
I s ne e et O s e e D 3.30 1352
G Dldent Closg il et s st ke 3.27 2273
A lvord's White 1€ap! ..o ciuiis oshaaininns 3.16 2521
(inmecsota No, 18 2o s vuvis v oaivn b 2319

‘Reports have been received from 20 farms where Canada-
Leaming was grown in 1928 and 1929 in Vermont, New Hamp-
shire, Maine, Massachusetts and Connecticut, usually in compari-
with other varieties. In all but two of these trials this crossed
n was considered to be superior in one or more respects to the
rn grown in comparison with it. A few of the comments are
follows :

A. Burroughs, Vergennes, Vermont, 1928 —“Planted Eureka,
Sweepstakes, Mammoth Yellow Flint, Burr-Leaming, Lan-
caster Sure Crop and Canada-Leaming this year on heavy
clay with light coat of manure and 100 pounds of acid phos-
phate broadcast. We checked it up before harvesting about
September 15 and decided that the Canada-Leaming was the
best of all, well matured and eared and glazed, even though we
were unable to plant it until late.”

. W. Wilder, Timber Top Farm, East Rindge, New Hampshire,

1929.—“Owing to rains, etc., we did not get the Canada-

Leaming into the ground until around June 1. We got

by far the best ensilage corn we have had in three years,

though the season was not a good growing one. The stalks
grew 10 to 12 feet high; the ears were, many of them,
mature and all were in milk, though we began cutting around

September 15. No one had ever seen better ensilage corn

growing around here.”

.. M. Brown, Waterville, Maine, 1929.—“I tried Canada-Leam-
ing by the side of Mammoth flint. It had about 90 days to
grow. = Canada-Leaming had about the same fodder, more
ears and was eight days earlier.”

H. Putnam, Greenfield, Massachusetts, 1929—“We tried out
the Canada-Leaming for the second year in 1929 and found
it very satisfactory. We are very much impressed with it,
especially on our lower hill soils, due to the fact that it carries
so large a percentage of grain.”
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b
Based upon its behavior in 1927, 1928 and 1929, it seems that
. Canada-Leaming has a useful place where an early maturing, high
. yielding corn of good grain quality is desired. In northern New
. England and northern New York, it can be grown advantageously
wherever Gold Nugget, Mammoth Flint, Luce’s Favorite and some
of the early dents are now grown. In southern New England
and in many places in New York State it can be ripened for grain
“and can be expected to give a larger yield and better maturity
than Pride of the North, Century Dent, Canada Yellow Flint, San-
" ford White Flint or other varieties of a similar season.
~ While the production of crossed corn seed involves more care
and attention to details and additional labor the process is rela-
tively simple. It can be grown for seed only in those parts of
the country where the flint type can be thoroughly matured and
ried every year before cold weather. Any one interested in pro-
~ ducing seed of Canada-Leaming corn should write to the Connect-
Cicut Agricultural Experiment Station at New Haven. Names of
growers of seed will also be sent on request.

Fic. 4. Canada-Leaming has strong, sturdy stalks from 8 to 9 feet tall.
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REPORT OF THE TOBACCO SUBSTATION
FOR 1929*

. tobacco season of 1929 was marked, first, by exceptionally
rainfall during the growing period and, second, by the most
ctive single hail storm in the history of the valley.

all for the critical months of June and July, and the less
| August, for 1929, as compared with the average of the
alf century, was:

June July August
R fiallin 1929 ..., 1.67 98 4.87
Average rainfall for 57 years 3.09 4.36 4.39

than half of the August rainfall was during the hailstorm
st 1. Thus, both the amount of rainfall and its distribu-
‘were unfavorable to production of a good crop of tobacco.
st noticeable effects of this dry season on the quality were
prominent veins and heavier leaves. The actual yield of
op in pounds to the acre was therefore greater than would
en anticipated from a field inspection.
er the destructive hail, State Commissioner of Agriculture
ngham made a farm to farm survey, from which we quote
llowing figures on the extent of the damage:
. total tobacco loss due to hail was more than $2,359,000 on
5 farms which furnished complete information. Of this
» was shade-grown tobacco, $1,750,000 was Broadleaf and
,000 was Havana Seed (Table 1).

 TasLe 1. Tosacco Har. DAMAGE BY VARIETIES

Variety Acres affected  Amount of damage

s SR E e 6,613 $1,749,340
i orOWIL ol il e mia e 2,438 391,282
Havana Seed ........ B K 1,045 218,354

‘the case of shade-grown tobacco, the first picking and part
e second had been finished before the storm, so that the most
ble part of the crop was saved. It is estimated that, on
within the hail area, 16 percent of the total value of the
e-grown crop was lost.

oadleaf and Havana Seed tobacco suffered much more
rely, with losses of 88 per cent and 70 per cent, respectively,
1e total value of the crop. The proportion of the loss covered
)y Insurance was so small as to be almost negligible.

‘or bibliographical purposes all material should be credited to P. J.
Miderson, T. R. Swanback and O. E. Street, unless otherwise indicated.

=
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The storm ranged over ten towns, but the greatest devastation
fell in South Windsor and East Hartford.

TasrLe 2. ToBAcco Harn DaMAGE BY TownNs

Town o Amount of damage
South Windsor e s nriod e e SO0 Z 000
BastHartlord 0k i v S S 658,000
WiBdsor il e e n P 163,000
Glastonbury . S A 153,000
Manchester R 111,000
Bloomfield : o vy Ity 89,000
East Windsor ..... e e A ane A Ra 00

y SimSBury S s s 79,000
Nettiohs i oo Tt S BN 70,000
Eillieton e i S A e e R S sty 143000

Ficure 5. This was a promising shade field before the hail storm.

A summary by towns of the figures made public by Commis-
sioner Buckingham appears in Table 3. )

Tobacco on all the experimental plots at Windsor was completely
destroyed. All data for the year on these plots is confined to
observations on growth before August 1. On the shade tobacco,
however, the first three primings, 11 leaves, had been harvested
and they furnished valuable information for the experiments on
selection and breeding.

INTRODUCTION 203

TaBLE 3. Ha Loss By TowNS AND VARIETIES

—Shade-grown—, _,— Broadleaf — —Havana seed—,
No. farms Per cent Loss Per cent  Loss Per cent Loss
affected damage (dollars) damage (dollars) damage (dollars)

24 10 51,000 100 3,000 71 24,569
37 120,852 94 503,279 100 34,500
36 15 14,250 54 70,501 45 1,350
15 10 17,500 47 17,343 60 8,100

.- 96 0 0 64 142,997 54 10,187
e 63 0 0 90 93,524 9 16,128
Rush 8 51,460 70 2,100 5125298
7235 75+ = 52,500 97 854,975 0 0

25 15 = 222 500 9% 43,776 100 4,800
S 90 13~ 51:220 56 18,345 68 93,432

o752 16391 282 88 1,749,840 70 218,364

G % ‘ ‘

6. What the hail storm did to a good crop of Havana Seed tobacco.

e addition has been made to the scientific staff of the tobacco
O. E. Street was appointed physiologist of the station
. He is engaged in biochemical investigations, in which his
or study is the development of colors during the curing
SS. )

ntion should be made here of the excellent tobacco research
‘members of the experiment station staff outside of the tobacco
station, and by the Connecticut Agricultural College staff:

Dr. E. M. Bailey and others of the analytical chemistry depart-
t made the numerous chemical analyses of tobacco which have
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been published in our reports. Their fertilizer analyses are also
of inestimable value to the growers.

Dr. H. B. Vickery and Dr. G. W. Pucher have reported impor-
tant progress in investigations of the nitrogenous constituents of
the tobacco leaf and their transformation during the curing process.

M. F. Morgan and other members of the soils department have
made notable contributions in their soil and nutrition studies on
tobacco in the last five years.

Professor Davis and Professor Hendrickson of the college
economics department are conducting an investigation of the
economics of tobacco production and more recently Professor

[}

Ficure 7. Shade tobacco tent on the experiment station farm after the
hail storm.

Boyd of the same department has begun a thorough study of the
marketing problems of the tobacco industry.

The extension department has again contributed the part-time
services of J. S. Owens in conducting curing demonstrations.
There is, however, need for more extension work among the
tobacco farmers.

The most important addition to the physical equipment of the
tobacco substation during the year is an extensive system of
lysimeters installed by the soils department. This affords means
to study and measure plant food elements lost by leaching. The
lysimeters have been in operation since June 1 and they are

. Ficure 8. Broadleaf after the hail storm,

Ficure 9. Exterior view of the lysimeters.
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yielding interesting information which will be published in later
reports. Illustrations are printed in Figures 9 and 10.

Other improvements are a garage and the addition of an
adjacent acre for experiments. ¥ :

Ficure 10. Interior of lysimeter pit.

Despite the loss of considerable data on the fertilizer and cover
crop plots through the storm, the year has been one of steady
improvement and of progress in a number of lines of investigation,
the most important of which are summarized in this report.

B

POTASH FERTILIZER EXPERIMENTS

ome observations and previously unrecorded data on the potash
Seriments in progress at the tobacco substation have accumulated

e our last report.

QUANTITATIVE SERIES

ield growth. A comparison during the 1929 growing season
the plots which had received 300 pounds, 200 pounds or 100
nds of potash to the acre showed no marked differences in
th. However, on those plots to which no potash had been
lied, except for 28 pounds to the acre in the organic fertilizer
terial, growth was noticeably smaller and leaves were less
uriant. These plots never showed any acute symptoms of
sh hunger, but on hot days they could be picked out readily
a1 the others, because of their wilted and flagging leaves, a
tom which has been observed in previous seasons on the
tash plots.
Effect of quantity of potash on fire holding capacity of the
Samples of four grades of leaves from the plots of 1928
e force-sweated and aged until September, 1929, when strip
1 tests were made in the usual manner, as described in previous
ports. Results of these tests on the old series (third year of
experiment) are presented in Table 4 and a summary of the
rst three years is given in Table 5.

Tasik 4. Orp Quantirative Porase Series oN Fierp V. Strip
Burn Tests ror Crop oF 1928

—————— Duration of burn (seconds)

RS
Quantity of KO Plot Average for
: apglied : No. Darks Mediums Lights Seconds r—i’lot Treatment
L i) S o 19 17 21
"""""" K11-1 24 i > 26 25

K12 48 39 44 49 45 4
K12-1 43 38 34 30 =36

K950 47 53 53 51 51
K9-1 44 54 55 47 50

T o R R R R TN N - NN

——Average burn for crop of——
1926 1927 - 1928 All

.................. 39 36 21 32

m e
......... 40 57 41 46

U0 1bs. to acre
......... 45 56 51 - 51
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These data show that the fire holdiﬁg capacity grows less every

year on the no-potash plots. For the first year, the decline was

hardly noticeable; it was very apparent for the second year and
still more so the third. On the plots which had 100 pounds K,O to
the acre, there was no ill effect on the fire holding capacity the first
two years, but a decided drop in the third. The burn has been
maintained throughout on the 200 pounds plots. In making these
tests, it was observed that the ash on the no-potash plots was
whiter than on the others. This was probably due to the increase
of calcium and magnesium in the leaf when the potash content
was reduced. v > ! i

Similar burn tests were then made on tobacco from the more
recent series of potash plots on Field I. Results of these tests
(second year) are presented in Table 6. The fertilizer treatment

TaBLE 6. NEW QUANTITATIVE Porasu Series on Fierp I. Strip Burn
Test For Crop or 1928 3
————— Duration of burn (seconds) for ———

‘Quantity of K,O Plot — Average for —
to acre No. Darks Mediums Lights Seconds Plot Treatment

f Kl11-2 34 37 44 45 40
K11-3 34 45 33 38 38
K11-4 39 49 44 45 44

Nenessusnati K11-5 14 32 21 32 27 oY
Kl12-2 50 40 47 43 45
100 bsshnre vt Ki12-3 54 59 53 58 56 52

Ki2-4 53 54 o7 56 55

K9-2 55 54 58 54 55
KU 856 54 56 52 54
K9-4 55 56 59 53 56
2000bss soie e K9-5 34 49 55 52 48 52
K9-6 43 58 59, 56 54
KO-/01 53 53 48 495 is],
K9-8 26 44 48 55 43

K135 =35 48 50 49 46

Ki13-1 41 40 56 46 46 »
300 hsit e Ki3-2 4 . 52 57 51 51 51

K13-3 55 57 58 58 5/

K13-4 55 48 53 59 54

of these plots is a replication of that on the older quantitative series
previously mentioned, but with the addition of five plots on which
300 pounds potash to the acre were applied. As far as fire hold-
ing capacity is concerned, the results for the first two years dupli-
cate those of the older series. That is, on the no-potash plots
there is a slight decline in fire holding capacity the first year and a
much more decided drop the second year. The other plots show
no impairment in this respect during the first two years. Raising
the rate of application to 300 pounds an acre has had no effect
on the burn. Neither has this excessive quantity of potash pro-
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i any beneficial influence on the yield or quality of the crop,
mentioned in our report for 1928. : :

ience of quantity of fertilizer potash on chemical composi-
£ the leaves. Sample hands of two grades (darks and
ds) from the first and second crops of the older quantitative
s were analyzed by the department of chemistry to see to
~ extent an increased amount of fertilizer potash would
nce the potash absorption of the leaf. These‘ analyses are
ted in Table 7. Since previous analyses at this station and
here have shown that the quantity of other mineral bases in
may also be affected by the amount of potash, calcium
esium were also determined.

. 7. INFLUENCE OF QUANTITY OF FERTILIZER PoTAsH on PorasH,
LiME AND MAGNESIA IN THE LEAF

Lercetitepaiofice -
Potash Lime Magnesia
7% (K20) (Ca0) (MgO)
B Grade (976 Ave 1927 Ave fom Ave 27 Ave
except 28 KIl1 D 6.96 7.00 5.46 5.33 0.85
organics) Ki1 S 0 S 4.71 T2 1.09
E ) b 600 540 428 574 g7z 094
Kil-1 S 567 6.33 103
. total K12 D720 727 7.19 4.25 0.69
i K12 SE7.33 0 7.18 7.00 6.00 5.18 0.93 0.82
Kl2-1 D 70650 47 (0
Ki12-1 S 6.58 6.04 0.92
otal A e
K9 SIS B e 7.97 7.64
K9-1 D o] R
K9-1 S 7.10

a study of this table we may conclude that:

The percentage of potash in the leaf is materially affected by
uantity applied in the fertilizer—even though this soil contains
nous natural reserve of potash.

The deficiency of potash in the leaf from the no-potash plots
mes more pronounced during the second year than the first.

. One hundred pounds of potash to the acre in the fertilizer
tin a deposit of less potash in the leaves than 200 pounds to
wcre, but the deficiency during the second year is not more
ounced than during the first year.

Decrease in potash is accompanied by increase in both cal-
and magnesium in the leaf: That is, the smaller the per-
e of potash, the greater the percentage of calcium and
sium (always one or both). :

1 the 1927 “no-potash” samples the potash: calcium ratio was
imately 1:1. All previous analyses of tobacco from plots
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OLp QUALITATIVE POTASH SERIES ON Fierp V. SUMMARY OF
Strrp Burn TEsts FOR Four YEARS

Average duration of burn in————
vl
Plots 1925 1926 1927 1928 All four

on the station farm have shown a ratio in which the potash figure
was greater than 1.

5. There is a general relation between fire holding capacity, as
measured by the strip test, and the ratio of potash on the one side

to calcium and magnesium on the other. The wider the ratio, in B Ei:g 36 44 53 - G
favor of potash, the longer the burn. :
_ There is, however, a danger of placing too much emphasis on KS 45 49 56 55 o

this point. In the first place, it has been shown that in high-lime R bl

tobacco, the burn on the cigar is much better than the strip test ol e K7 43 41 53 54 48
. would indicate, not only in duration but also in closeness of burn, ]

aroma and taste. In the second place, too much potash may cause = K8 s 2 &5 53 47

a dark charred ash, while an increase in calcium or magnesium K81

will make the ash white and more porous. The optimum ratio ; :

of these mineral bases in cigar leaf tobacco has not yet been fully 3 }/ e KD 43 45 55 51 44

. : : e 6 .-+ KO-l
established.

........

COMPARISON OF CARRIERS

In 1929, potash from five different carriers was compared.
They were sulfate, nitrate, carbonate, tobacco stems, cottonhull
ash, and various combinations of these. As far as could be judged
in the field, no significant differences in the tobacco raised on
these could be observed. : LSS e S
~ Effect of different carriers on fire holding capacity. Strip burn il et s el e = Average for —
tests were made on the fermented samples of the 1928 crop in the ; Potash No. Darks Mediums Lights Seconds P;;t reatmen
same manner as mentioned above for the quantitative series. Ki-4 33 1‘2 < -

Results of the tests on the old qualitative series are presented in : %11'_‘2 %% g4 53 51 50 51

Table 8 and the average results for four years in Table 9. The eeseeees Ki1-7 40 . o 46 43 ;

differences in fire holding capacity are small. It may be signifi- K1-8 50 59 56 60 56

cant, however, that during each of the four years the duration of K10 7560 56 59 57 o

burn for the carbonate plots has been somewhat the highest. Also, : =

with one exception, the shortest burn has been on the sulfate plots. fe. ... K5-3 45 59 59 60 56 54
< § . K5-4 45 45 57 54 50

K7-2 53 52 49 49 51

i t seri h plots on
lts of the tests on the more recent series of potas
d T,tpresented in Table 10, are similar to those of the older

0. New QuaLiTATIVE Poras Series oN Frerp L STrIP BuUrN
Trsts For Crop oF 1928

TasLeE 8. OLD QUALITATIVE SERIES ON FIerp V. StrRip BUrN TEST ForR
Crop or 1928

...... : 57 57 52 52

———— Duration of burn (seconds) for ——— Eg_i g% gg i i 52

: Plot — Average for —

Carrier No. Darks Mediums Lights Second\s Plot Treatment : = K82 27 48 55 52 46
Sftgat 0P P eoauson e i 46 ; Sulfate 37 ... e SR R R

K1-3 42 47 39 48 44 - | )OI ceer K84 50 58 60 59 57

K5 52 58 60" e oyl : : 55

Carbonate ..... : 56 K9-2 55 54 58 54 5

Nitrate 25 ...... K7 75 54 53 56 UNEEROT $ 00 e K94 55 .

3 54 ‘ KO-5 34 49 55 52 RaT e

Carbonate 5 .... K7-1 53 50 54 58 54 ‘ ‘ s e P 2 55 54

Sulfafer 2 0 K8 57 44 59 54 54 53 3 K9-7 53 53 48 49 eI L

Carbonate 5 .... K8-1 53 47 53 56 52 : K9-8 26 44 48 55 43

Sulfate 5 ...... K9 50 47 53 53 51 ) - K4 o 54 51 54 52 53
Carbonate 75 ... 51 - SO ... K14-1 47 51 i 55 51 53

Nitrate 15 ...... T e 50 _ : Kl4-2 54 e 54
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series. Again carbonate is at the top, but the differences in fire
holding capacity between the treatments seem too small to be of
much significance. Three plots which received all their potash in
stems were included in this series. The fire holding capacity on
these was as good as the others. ¥ _

Summing up all the information we” have obtained up to date
on fire holding capacity as measured by the strip test, we may say
that the differences produced by use of sulfate, carbonate, nitrate
or tobacco stems or various combinations of the above are very
small; possibly too small to be' of consequence, if any one of
the potash'carriers is preferable from the standpoint of price,
convenience in mixing, or the like.

Effect of different potash carriers on chemical composition of
tobacco. ‘Two questions occur as to the effect of different potash
carriers on the composition of tobacco: First, does the leaf absorb
more potash from one carrier than from another ? Second, is the
percentage of sulfur in the leaf increased when sulfate is used in
the fertilizer? Samples of darks and seconds from the fermented
crop of 1927 were analyzed by the chemistry department for
sulfur and potash. As far as the amount of potash absorbed is
concerned, these data, presented in Table 11, show that the differ-
ences are very small and not constant. There is no indication that
tobacco will actually take up more potash from one carrier than
from another. ‘

TapLe 11. OLp QUALITATIVE POTASH SERIES. PERCENTAGE oF Porasm anp
SULFUR IN Crops orF 1926-1927

————————— Percentage (air dry basis) of _—
—Total sulfur (lsg)ﬂ Sulfate (S) Organic —Potash (K;0)—
1926

1 ¢
o§§§§§§h Egt Grade i - OfA133.7 Av2e§ r_1927A—ve\. sltng?r e Ave. Ave.
K2 D 050 0.36 14 727 -
/ K- 43 029 14 753
Silfats L Kl Dogss 09 05708 cogs U I8 pg gy
K13 S 048 0.37 11 840
K$ D 043 028 15706
. 0.24 4 iies ‘
Carbonate .. g1 D qaq 042 046 020 oz 14 785 .4 4y
K51 S 042 029 Sl v
o K7 D 045 031 14 736 «
T 251 i E 28 37 785
Carb, %4 ... K7-1 D047 948 043 555 020 - 42 £9° 780 850
K71 S 039 026 13 802
e Ks D oy 0.32 15 769
It Tg O : 0.31 13 767
Carb.3% 1. K81 D 051 04 052 g3 033 I3 785 782 813
JUUR81 S 042 0.2 13 808
K9 D 044 0.31 13 760
Sultasl :
K9 S 041 029 12 797
Carb, ;f Ko D oos1 045 054 0% oz 12 29 g g
W Ko S 046 0.33 13 710 '
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- The data on sulfur, however, are gf more interest and impot-
tance. Sulfur occurs in two forms in the tobacco leaf. In the
anic form it is a necessary constituent of the protoplasm. In
e inorganic form it occurs as sulfate, probably combined mostly
ith potash as a base. In this latter form it is objectionable since
reduces the amount of potash which is free to combine with
nic acids—it is only in the latter combination that potash
motes burn. It is therefore important to reduce as much ag
ssible the inorganic or sulfate form. A study of the table shows
t of all that the quantity of organic sulfur is remarkably
constant (about .13 per cent of the dry weight of the leaf) and
s not vary with the source of fertilizer potash. But the sulfate
[fur shows considerable variation, depending on the amount of
is element which was applied in the fertilizer. Comparing for
“example the carbonate plots of 1927 with the sulfate plots of the
ame year, the sulfate sulfur was increased about one-third by
plication of sulfate of potash in the fertilizer. In other words,
y sulfur which is added in the fertilizer will appear only as
increased sulfate in the leaf. It is unnecessary in the development
of the plant and calls for additional potash in order to keep up the
rn. Although a certain small amount (.13 per cent) of sulfur is
cessary to the growth of tobacco, there is no need to apply any
tra sulfur in the fertilizer, since the plant will always be able to
isfy its needs from the soil sulfur or the sulfur which is
avoidably added in the organics of the fertilizer mixture.
~ The somewhat reduced fire holding capacity which has been
- found in the sulfate plots, as compared with the carbonate, is
- probably due to this small increase in sulfate sulfur. From the
- standpoint of good combustion it is probably fortunate that the
ability of the tobacco plant to absorb increased quantities of sulfur
very limited. None of the analyses which have been made on
inecticut Valley tobacco show a sulfur content as high as one
r cent while most of them come close to .5 per cent. In this
- fespect, sulfur is in sharp contrast to chlorine, which the plant
lay absorb in large amounts, following rather regularly the
antity which has been applied to the soil.® Phosphorus, the third
neral acid element of the plant, acts more like sulfur. In fact,
hosphorus is even more constant and it is difficult to change the
centage which occurs in the leaf, no matter how much is applied
the soil.
_Jenkins, according to the report of the experiment station for
896, page 328, found much greater differences in sulfur content
tween the tobacco grown with sulfate of potash and that grown

*In some recent Kentucky experiments (Kentucky Agricultural Experi-
lent Station Report, 41:17) the chlorine content of tobacco was raised from
 per cent in unfertilized tohacco to 6.5 per cent in tobacco where 800
nds KCl to the acre were used in the fertilizer.
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with carbonate. The percentage of sulfur in the ash of the first
was two to four times as much as that in the latter.
accompanied by similar differences in fire holding capacity. Ames
and Boltz (Ohio Agricultural Experiment Station Bulletin 285,
page 187) also found both total sulfur-and sulfate sulfur increased
in the leaf when sulfate of potash was used. The same was true
when other carriers of sulfur, such as superphosphate and sulfate
of ammonia, were used.

Concerning increase in the sulfur content of Burley tobacco
from increased application of sulfate of potash, we quote from
the 1928 report of the Kentucky experiment station, page 17, “The
percentage of sulfur in the tobacco increased with increasing appli-
cations of potassium sulfate, but at a much lower rate than in the
case of chlorine, the range being from .4 per cent in the unfer-
tilized tobacco to 1.187 per cent in tobacco fertilized with 800
pounds per acre of potassium sulfate.” :

From the consensus of data from all available sources, both in
the Connecticut Valley and elsewhere, the following principles
with regard to sulfur for tobacco may be regarded as thoroughly
established. :

1. From a growth standpoint, the addition of sulfur in the
fertilizer mixture is unnecessary.

2. Applications of sulfates to the soil increase the percentages
of sulfates which will appear in the leaves.

3. . Sulfates in the leaf are injurious to the burn.

In view of these facts it is best to avoid in the fertilizer all
materials containing considerable percentages of sulfur unless
there should be some very distinct advantage from some other
standpoint in using them. ; :

Effect of potash carriers on soil reaction. This subject was
discussed in some detail in the report for 1928. There remains

to be added only the results on the fifth year of the series. This

. Tamre 12. Reacrioxn or Porasa Prors in 1929
————————— Reaction of soil —
1925 1929 ~

May 20 May 20 June 20 July2 July 20 August 20

B2 602 501 o0 LB ¢ L 548 i 502
Sulfate ..... K100 00 506 e n e e e

Source Plot
of potash No.

K5 gl e e g g I o
Carhonates . e v go) BT B0 Y 42000 RBTS o A6
Nite. 20 07 0 o TOS g g e
Carhyro NGk 1easl0. 10 BITE Y A8 (oA ks a0 ke
Siiin, L RRSEar s maa o aep ol den o ABD o 408

Carb. 4 .... K81 5.10 5.30 4.25 4.42 476 473

?:333:@ Sesligge s TEOS| U Sal Loy - ad SRS Ty

Nitr, K9-1 5.05 5.18 4.32 4.30 476 4.83

This was-
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~ year it was thought best to determine reaction, not only immedi-
ately before and after removal of the crop, but also at several times
in the growing season. The results for 1929 are presented in
Table 12.
- The samples of 1925 were taken before the experiment was
started, immediately before application of fertilizer. The corre-
sponding May samples for 1929 were also taken before application
~ of fertilizers, four years after the first series of samples. Com-
ring these two columns it appears that the various treatments of
 the four intervening years have had little effect on the soil reaction.

.

 Figure 11. Side dressing the growing crop with wheelbarrow fertilizer
- sowers,

It will be noticed that during the remainder of the summer, all the
plots were unusually acid, a condition which was not confined to
hese plots but was general throughout the state. The very dry
summer following two years of heavy rainfall probably had some
‘influence here. There was considerable variation in reaction up -
‘and down during the summer but no consistent tendency of any
One treatment to make the soil more acid or less acid than the
others. ~ : :

We are justified in concluding, therefore, from all the results
obtained through this five-year test that when sulfate, carbonate,
- hitrate or various combinations of them are used to supply 200

Pounds of potash an acre, none of them will produce any significant
change in reaction of a soil of this type.




THE USE OF MANURE AS A SUPPLEMENT TO
COMMERCIAL FERTILIZER

In previous reports of this station,® field tests on the value of
manure when used in addition to the regular application of com-
mercial fertilizer have been described. Yield and sorting records
for the first three years of the experiment show that in general
there has been an improvement, both in yield and percentage of
better grades, from the use of either stable manure or artificial
(adco) manure on our sandy soil. The improvement was greater
during the wet years of 1927 and 1928, but was only slight in the
comparatively dry year of 1926, the first year of the experiment.

The extremely dry season of 1929 presented an opportunity for
observing the effect of annual applications of manure on growth
during that type of a season, even though yield and sorting data
were prevented by the hail storm. On all the manure plots, both

stable and adco, the plants were badly stunted in growth and the

leaves were dark green and curled under at the edges. In fact,
these were the poorest plots on the farm and their strong contrast
to the adjacent plots made them easy to pick out by the many
observers who passed judgment. The tobacco would have been
hardly worth harvesting, even if the hail had not destroyed it.
Various explanations might be advanced for this result, but at

any rate it is certain that under the dry conditions of this test on

a sandy soil, the accumulated organic matter did not serve to
retain the water, a property frequently ascribed to it, for the use
of the crop. On the plants, the symptoms were those of drought
rather than of nitrogen starvation. :

Different results were obtained in an experiment with shade
tobacco on the S. F. Holcomb farm in West Granby. Here a
heavy application of cow manure was made to alternating bents in
the shade tent. On the manured bents the tobacco became taller
and had a more luxuriant growth. Growth in the other bents was
below the average and unsatisfactory. This was a new field, the
second year in tobacco,- which had been used many years for
general crops. The available phosphorus was relatively low in the
soil, 26 pounds phosphorus to the acre. These conditions may
account for the results. In this case the commercial fertilizer was
reduced to 850 pounds an acre, instead of 2300, where the manure
was applied.

Despite the unfavorable results which were obtained on the
station farm during the past year, other results and the experience
of many growers lead us to believe that the moderate use of
manure to supplement the commercial fertilizer is a good practice

*Tob. Sta. Bull. 10, 62. Conn. Agr. Exp. Sta. Bull. 299, 192.
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rever manure is available on the farms. Its purchase from
e sources at the high prices now commonly asked, however,
.conomically questionable. The shade tobacco grower may
ly be able to compensate himself for the added cost, but not
stalk grower. Manure contains a supply of all the elements
-h the growing plant needs, both the major three and the rarer
ments. It may therefore supply a need which may be over-
ked in preparing a concentrated chemical mixture. In this
t it is similar to tobacco stems. Some growers use stems
manure on alternate years and this practice seems to be sound.
When manure is used, the quantity of plant food supplied in the
mmercial mixture may be reduced, but not pound for pound,
t is, a pound of plant food in manure does not seem to be as
tive as a pound of the same element in a commercial mixture.
how far this reduction may be carried is a matter for each
r to determine for his own type of soil. Certainly it is not
nical to disregard entirely, as some do, the plant food which
dded in manure. :
is generally conceded that manure alone will not produce the
results. On the other hand, it is true that many fine crops of
cco are being produced annually with no manure. Manure
be frequently beneficial, but it is not essential to the pro-
n of good tobacco. ST ;

ec
ib

EFFECT OF MANURE ON SOIL ACIDITY

- In order to determine what effect annual applications of manure
have on the reaction of the soil, samples from the manure
- and adjacent unmanured plots on the station farm were
d at three different times. The first of these was taken in

“ Tasre 13. ErrecT oF MANURE ON ACIDITY OF THE SOIL

— pH reaction on——0m ——
— May 8, 1929 — —July 3, 1929— ,—October 15, 1929—

; 'ind of manure Manure Check Manure Check Manure  Check
ble, 20 loads ....... 5.60 5.27 500 475 5:57 527
ble, 40 loads ....... 5.5 5.33 5.24 4.90 5.64 5.53

: SRR AR e B
30 loads ....... e R R R

pring before plowing the land, one during the growing season
en the crop was about half grown, and the third in the late
L of the fourth year of the test, before application of manure
the next year. X i

his opinion has been confirmed recently by experiments in Pennsylvania.

Pa'. Bull. 240, 1929. The same conclusion was expressed by Jenkins
; his experiments in Poquonock more than 30 years ago. Report of
onn. Agr. Exp. Sta. for 1897, 250.
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Results of the tests presented in Table 13 show that manure has
invariably made the soil less acid. Since this is true for all the
different times of the year, it is obvious that this is a permanent
effect and not transitory. Since black rootrot is favored by an

experiments in Ohio, Ames and Boltz (Ohio station Bulletin

3 1915) also rated highly the burning qualities of tobacco from

TapLe 14. MANURE SERIES oF 1928. Strip BurN TESTS ON SWEATED

g : S sT B ; - SAMPLES
alkaline reaction of the soil, it is possible that this change in - e T
* reaction may at least partly accountfor the greater prevalence of _ Bioy - — Average for —
Carrier No. Darks Mediums Lights Seconds Plot Treatment

0. . v s 5347 53 s 56
B b ioas .. M1 59 59 59 57 8

= oy ey e
\dco, 30 loads ... 5> 5g 54 50 9w 58

O 54 54 57 56

v C31.. 58 57 49 50 54

3] C5 56 I i 57 56 53
manure ...... C5-1 51 52 54 53 53

- Cl4 46 41 54 51 48

Cl4-1 44 50 51 55 50

he manure plots. It has been found both in annecticut and

that tobacco from those plots contains an increased per-
entage of chlorine, but this does not seem to have affected
adversely the fire holding capacity.

Ficure 12. The second hoeing.

this disease in fields which have been heavily manured. The
greater abundance of organic matter in the soil is probably also a
contributing factor. :

EFFECT OF MANURE ON THE BURN

Samples of the crop of 1928, taken from the center rows of each
of the plots, were tested for fire holding capacity after sweating
thoroughly and aging for a year. Results of these strip tests,
presented in Table 14, indicate a slightly better burn for the
manure plots. The differences, however; may be too small to be
significant. Burn on all plots was so good that it is not easy to
make any sharp distinction between tobacco grown with and with-
out manure. At least we are safe in concluding that no impair-
ment has resulted from the use of manure. These results agree
rather closely with those of the Poquonock experiments of Jenkins,
1893-96. In three of the four years of that experiment, the fire
holding capacity of the leaves from the manure plots was above
the average of all the plots. In the fourth year it was somewhat
below average (report for 1897, page 242).
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HYPER HUMUS _
T. R. Swanback -

Hyper Humus is a processed swamp peat residue, black and
granular, consisting of decayed vegetation of past ages, which is
marketed by the Hyper Humus Company of Newton, N. J. Tt
is 80 per cent organic matter and has been used to advantage as a
soil amendmtent for growing various crops which are benefited by
increased organic matter in the .soil. Since it seemed possible
that tobacco also might be benefited by more organic matter in
the sandy soils where it is commonly grown, some experiments
with it have been made at this station. The results are here
reported.

GREENHOUSE EXPERIMENTS

Greenhouse tests were made first in an attempt to determine
what quantity of Hyper Humus might be applied most profitably.
For this test, four-gallon crocks were filled with common sand
and Hyper Humus in the following proportions, each treatment
being in duplicate :

il NoHyf)er Humus added

2wl 5 i *“ by volume
3' 25% ({3 [{3 113 113
4‘A 25% « ({3 ' ({3
5‘ 50% £« ” (13 {3 (3

The material was well mixed with the sand, together with 0.25 gm.
CaCO, for each crock.

A nutrient solution was added to the crocks, except.for number
3. It had the following composition: :

WUrea: L i s Uk e R 30 cc of 1% solution
Sodium acid phosphate ....... 24:ce K
Potassium carbonate ......... 40cc & e i
Magnesium sulphate .......... 40cc ¢ ¢ 4

Traces of boron and iron.

Enough water was added to obtain suitable moisture. One
plant was set in each and allowed to grow for about 75 days before

harvesting. Weight of the plants when harvested is given in
Table 15. :

TaBLE 15. RELATIVE GREEN WEIGHTS oF ToBAcco PLANTS 1IN GREENHOUSE

TEsTs
v Green weight of Rel. weights of :
Treatment and number 2 plants, ounces the total plant Remarks
1. No Hyper Humus ....... 3.88 1.00 ?
(2;. ég;% e et e 2 5.26 1:37
A G AT ES o R 4.88 1.26 No nutrients added
4. 325954 St i 6.00 152

92 0% F v eI 8.38 2.16

HYPER HUMUS X

From this table it is evident that the 12.5 per cent treatment did
arly as well as the 25 per cent and was fully as'good as treat-
ment three, where no nutrients were added, bgt which also had
per cent Hyper Humus. The increased yield where Hyper
lumus alone was added shows that the material either contains
ome available plant nutrients or may have increased the availa-
ility of those present. The benefit is more evident in the treat-
sent with 50 per cent Hyper Humus, chemical treatment being
same as the check.

In a second test an attempt was made to determine the humus
uirements for optimum growth, by using quantities of the
jaterial at closer intervals than in previous tests.

Pure silica sand, practically free from organic matter, was used
duplicate and percentages of Hyper Humus were 3, 6, 9, 12,
15, 18, 21, 24, 27 and 30 by volume. To each of the two-gallon
ks, two liters of the following nutrient solution was added.

Ammonium nitrate ......... oo 0.200 gms.
Galcium nitrates <. Sl vl ook 1.000
Di-potassium hydrogen phosphate .... 2400 “
Magnestum: sulfate WL sie LS T 1000« =
[Betito cilrater o Lol ian s el s 00055
Traces of boron and manganese .....

VT rara vl SER A TR M VN o 1,000 5

One plant of Havana Seed tobacco was set in each crock. After
few weeks it was found that up to 21 per cent, each increase of
yper Humus gave a corresponding increase in size of plants.
hey were harvested after two months. Dry weights at this time
re given in Table 16.
From this experiment it appears that when pure silica sand is
d, the quantity of Hyper Humus required for optimum growth
around 21 per cent by volume, which would correspond to
ut 4.9 per cent of organic matter by weight. :
~ Finally, a test was made to determine the ability of Hyper
Humus to prevent or reduce leaching. Twelve two-gallon crocks
re filled to a height of two inches with pure silica sand, on top
of which was placed a two-inch layer of Hyper Humus. The
crocks were then filled up with a mixture of common sand and
station soil from a plot that had had no fertilizer treatment for a
number of years, in the proportion of one to two.

Six crocks, for comparison, had a four-inch layer of silica sand
- at the bottom without a layer of Hyper Humus and were filled up
- with the sand-soil mixture. Nutrients were added in a dry form
~ at the rate to the acre of :

200 1Ibs. nitrogen [ 455 lbs. potassium- nitrate

1
160 “ phosphoric acid | derived from < 300 “ urea
200 “ potash Sk 667 “ sodium biphosphate

The nutrients were thoroughly mixed into the soil and then the
- crocks were watered. One plant of Havana Seed tobacco was set
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in each crock. The plants developed about equally well in the two
series. When they reached the budding stage, they were cut down
in order to prevent the roots from penetrating the bottom layer

TasLe 16. Dry WEeicaTs oF ToBacco Prants GrowN IN PUrRe SanD
—+ Varvine Quantities oF Hyper Humus

47 Qunce: —
Per cent Approximate ‘ — Leav
Hyper Humus per cent of Hyper ‘Whole plant, Average
by volume Humus by weights average of‘Z plants Leaves of 2 plants

0 P g 1.35 0.45 0.43
§ 0.40

3 0.7 By 0.50 055
0.60

6 - 14 3.30 0.70 0.63
0.55

9 21 3:2h 0.55 e R0 65
0.75

12 238 325 D0 e s
3 0.75

15 3.5 3.45 0.70 0.75
i 0.80

18 42 3.00 0.70 - 0.73

0.75 :

21 49 4.20 0.80 0.83
0.85

24 5.6 4.20 0.75 0.80
& 0.80

27 & 6.3 3.85 0.85 0.80
S 0.75

30 7.0 3.80 0.80 0.83
e 0.85

of silica sand, which was not to be depleted in nutrients through
absorption by the plants. Soil and Hyper Humus were removed
from the crocks and the remaining silica sand was well mixed, so
as to obtain composite samples from the twelve humus treated pots,
as well as from the checks. On these samples, Mr. Jacobson of
the soils department determined the content of nitrogen, phos-
phorus and potash.
The results are given below:

Per cent N ppm NOg ppm P ppm K
Check (no Hyper Humus) ...... .0139 217 15 4422
Hyper Humus treated .......... .0187 20.8 15 4141

It should be kept in mind that the volume of silica sand in the
check pots was twice as large as that of the treatment. On this
account the figures for the treatment would be cut approximately
in half. The results of this test would thus indicate that Hyper
Humus to an extent of 50 per cent decreases leaching of nutrients.

In another experiment, the quantity of silica sand at the bottom
was equal for all treatments. Into two of them was placed a two-
inch layer of Hyper Humus alone, two other crocks had a six-inch
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ver of soil added and the third pair had a layer of humus and a
ser of soil on top of the silica sand. An equal portion of a
te of soda solution was poured on the crocks containing soil.
reafter equal amounts of water were poured on all the crocks,
-ocedure which was repeated a few times. Samples from the
fica sand were taken, as in previous experiment, and content o

ates was determined. The results are listed below: '

Crock 1 Crock 2
Hyper Humus alone 37.2 ppm 20.4 ppm
Soilalone i s 1360 Oz
Hyper Humus -}- soil G 569 “

If the amount of nitrate present in the humus be subtracted
the nitrate content of the humus -+ soil treatment, it is
yparent that the Hyper Humus was able to check about fifty per
t of the leaching, which is in agreement with the conclusion
-hed above.

FIELD EXPERIMENTS

n 1927, plots of one-eightieth of an acre were laid out in two
es, Series I on Field VII and Series II on Field VI, each
uding four different quantities of Hyper Humus applied to
soil, 10, 20, 30 and 40 tons to the acre. The material was
ead on the plots in April and thoroughly harrowed into the soil,
ch also received commercial fertilizer, equally for all plots, at
te of 250 pounds ammonia, 100 pounds phosphoric acid and
 pounds potash to the -acre. Plants on all were set early in
During the growing season the growth in general was
on the treated plots than on plots not treated with Hyper
mus.

e tobacco was harvested early in August. Curing of the
‘ops was very good for Series I, while some of the tobacco was
iaged in the curing of the second series. Table 17 gives the
ting records for the Hyper Humus experiment of 1927.

Tasre 17. Hyper Humus Prors. SorTiNG Recorp For 1927 Crop

Tons Yield of

Hyper Humus leaves, Ibs, ————— Percentage of grades————  Grade
L s 8 1D D

to acre to acre M S F B  index

ries I None 1062 P | G LR 6°:16° 11 1346
: 10 1197 16 8 19 st 1 0] 9 454
20 1121 10 621 63l 4o 20000403

30 1145 19 Q15 6531 Tst0413 6 .466

b 40 1227 16 721 i) 20k 6 460
ries IT None 1296 9 8 15 5 47 Gl ZHEd03
Ey 10 1387 5 4 20 4 36 7201477 1QehEg52

20 1296 45 066715 p L RO R Giee3ss

20 1397 7 4 19 5 40 2 14 9 370

30 1441 8 et ot R e R 8 .0.378

40 1208 4 14 7820 10 A6 Tl T 7 284
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The tobacco in Series I was all rated as of good quality. Yield
figures and grade indexes indicate that there were no appreciable
differences in results between the varying quantities of Hyper
Humus, although in general the treatments all show better results
than the check plots. From the results above the following
‘summary is made: "

Average yields without Hyper Humus .. 1179 lbs. to acre

with Hyper Humus ... 1269 “ * %
i grade without Hyper Humus.. .375
i “  with Hyper Humus .... .389

The tests were continued in 1928. In the fall of 1927 the
treated plots received the same amounts of Hyper Humus as were
applied in the spring of the same year. Although the crop in the
field looked rather promising, the sorting records of the cured

tobacco have a very poor showing, as may be learned from
Table 18.

TasrLe 18. SortiNG Recorps orF Hyrer Humus. Crop or 1928

Total Hyper !
Humus Acre yield ———Percentage of grades————  Grade index
115 M ESE S-S S D D S £ AR 2

to acre Plot Ave. lot Ave.

Series I None 8% L. 120 18 25 2

iR A 0 A h 20 15y A aa

(43 “ 30

“ w40 1080 4 Tt i i s
Seties 11 M ne 1305} neo § 9 B 10 gg g 12 ’3??}350

5 “  None 1093 SHA e

oy go6 5 15 20 A7 £ 24 .302f

« -« 20 1051 3 15 225 28 11 21,313

« w5y 1020} 100057 g “ee on et Mgy i S i ) AT

s gy e 248 gl Py g s

@ o« 20 1175 3 ol S el s STy

Neither the yields nor the grade indexes, with two exceptions, were:

improved by the treatments. A summary of the results will
plainly show the slight differences:

Average yield without Hyper Humus ........ 1039 1bs. to acre
i Siwnthdtdyper Humus 00 0L QA0 ST
% grade index without Hyper Humus .. 315
2 “ with Hyper Humus .... 312

It may be mentioned that adjacent to the Hyper Humus plots
in Series I was a manure plot which yielded 1069 pounds to the
acre with a grade index of .319. Comparing this result with the
best result in Series I, it is apparent that this treatment, now
amounting to 80 tons of Hyper Humus to the acre, gave results
similar to the same application of manure. This raises the ques-
tion whether Hyper Humus will stand in competition with manure,
economically or otherwise, in field culture of tobacco.

*Excluded because of error in stripping.
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I

' BURN TESTS

Burn tests were made on sweated samples of tobacco from the
. Hyper Humus series of the 1928 crop. The technique of these is
scribed in previous bulletins of this station. ,

The results, recorded in Table 19, show that Hyper Humus in
most cases had lowered the fire holding capacity, as judged by
the strip test. A possible explanation to this may be the fact
at Hyper Humus, contrary to ordinary peat, contains con-
erable lime, since it is produced from an old lake basin with
careous sedimentation.

Tasie 19. Hyper Humus Series ror 1928. Strip Burn TEST oN
SWEATED SAMPLES

Tons ————— Duration of burn (seconds) ———

yper Humus to acre Darks Mediums Lights Seconds Average
None 58 54 54 b 56
20 43 53 48
40 53 59 56

60 57 54 56
80 55 : 50 42 49
None 56 45 60 58 55
None 56 56 52 54 55
20 29 . 32 31
- 40 ! 33 34 34
40 25 18 30 24
60 58 52 55

80 48 22 23 2N 29

SuMMARY OF SErIES I anp II

20 tons.of Hyper HOmMus v i ovs ooionss 40 sec.
A et e R N 43
OIS st s Rt e n AR 56 ¢
S0 B e i e 305
Average of checks (no Hyper Humus) ...... 56

i “ Hyper Humus treatments ....... 45 «

SEED BED EXPERIMENTS

quiry from several growers on the use of Hyper Humus for
cco seed beds led us to undertake a test with this material on
two of the station seed beds, each measuring about three and one-
rd square rods or 880 square feet. :
n October, 1928, one ton of Hyper Humus was harrowed into
h of the beds. For comparison, a third received about one
of well decomposed horse manure. Each bed received one
of castor pomace which was harrowed in together with the
us and the manure. The following spring it was observed
at the growth of tobacco plants was equally good in the two
reatments. Also the soil temperature remained the same in both.

In pulling the plants, it was noticed that fully as big a lump of
0il stuck to the roots from humus treated beds as from the
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manured one. One year’s result would probably not justify any
recommendations but the test seems to permit the use of Hyper
Humus as a substitute for manure in seed beds, especially where
the latter is not readily available.
DISCUSSION OF RESULTS

It is evident from the greenhouse experiments that addition of
Hyper Humus up to a certain extent has benefited the growth of
tobacco, while in the field tests the results are only slightly in
favor of the material. An important difference in the experiments

-

Ficure 13. Application of poison bait for killing cut worms.

is that in the greenhouse tests the humus was added to sand
practically free from organic matter, while in the field the treat-
ments were merely an addition to the organic matter already
present. Ordinarily the tobacco soils in the Connecticut Valley
contain from three to five per cent organic matter® and increasing
the content in the fields where it is lower than this would probably

be beneficial. Appleman,? investigating the effect of organic

matter on soils, found that an early crop of potatoes came up
sooner than did the potatoes in the control rows. This investi-
gator also noted that the content of CO, increased in the treated
rows up to 0.24 per cent, as compared with 0.058 per cent in the

! Conn. Tob. Substation Bull. 10, 66-71, 1927.
2C. O. Appleman: Percentage of Carbon Dioxide in Soil Air, Soil Science,
1927, XX1IV, 241-245.
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n-treated ones. The carbonic acid present in the soil would

robably serve as a solvent for less available nutrients.

' In order to observe to what extent organic matter had increased
the humus-treated plots, samples were taken six months after

he second application from the various treatments, as well as from

he checks. The content of organic matter was determined by
[r. Jacobson of the soils department. Results are given below:

age content of organic matter from check plots .............. . 345%

“ application of 20 ton H-H 3.67%

« <« “« « “« “ Sedlae s e 4.10%
A s ‘“ ‘“ (43 (13 € 60 €¢ ““ 4‘63%
“ “ “« “« “ “« % 80 . “ 4.63%

' to 60 tons to the acre there was a steady increase in organic
tter, while further applications did not increase the content
spondingly.

general, the addition of Hyper Humus has caused little
ovement in yield. Carbonaceous material, that is, not fully
posed plant residues, present in a soil requires for its decom-
n a certain amount of nitrogen. Investigators® have found
inct relation between the carbon and nitrogen contents of
That is, the carbon-nitrogen ratio will remain constant.
fore, where Hyper Humus is used as a soil amendment,
should be taken to supply sufficient nitrogen to permit the
gical changes in the soil, as well as the nutrition of the plants
n thereon. ;
nally, it should be mentioned that the soil reaction had not
ged through the addition of the various quantities of humus.
“glrminations were made in July, 1929, with the following
ults :

Checksr (Na H=ELY© 20l ons o e 490 pH
P ons S E R e e e 490 “
40 S e e S e 493
60 I8 e L s S AR o 485
80 “ Sl S il e (Rl 483 “

Siie.vers; F. J., and Holtz, H. F. The Significance of Nitrogen in Soil
anic Matter Relationships. Wash. Agr. Exp. Sta. Bull. 206, 1926.



CHEMICAL COMPOSITION OF A POOR BURNING
TOBACCO CROP COMPARED WITH A GOOD
BURNINQ -CROP

E. M. Bailey and P. J. Anderson

It is well known to leaf dealers and manufacturers that crops of
certain years do not burn well, while those of other years are
distinguished by their excellent burning qualities. This difference
has also been observed in the burn tests which have been made on
the crops of the different years at the experiment station. The
crop of 1924 had an extremely low fire holding capacity, coaled
badly on the cigar and had a bitter taste. The crop of 1927, in
contrast, had an unusually long fire holding capacity and good
burning qualities on the cigar. In our report for 1928, it was
pointed out that the fire holding capacity of our crops has shown
a general correlation with the rainfall of the season during which
- they were grown. Thus the poor burning crop of 1924 was grown
in an extremely dry season and the good burning crop of 1927
during a season of high rainfall. This same correlation between
rainfall and burn has been observed in Pennsylvania by Haley,
Nassett and Olson.! -

There are two ways in which a season might affect the leaf; it
might change its chemical composition, or it might change the
mechanical structure of the leaf. In order to see how the season
affects the chemical composition, tobacco from the two contrasting
crops of 1924 and 1927 was analyzed by the analytical chemistry
department. Samples were taken from plots which had the same
fertilizer treatment for the two years, as well as during“the inter-
vening years. This included six plots of the old potash series and
six plots from the lime series. Two grades, darks, D, and seconds,
S, were selected for analyses. Some of the samples from the 1924
crop were not available because they had been used up in previous
tests.

Results of the analyses are presented in Table 20,

This table shows that there were considerable and consistent
differences in content of potash, chlorine, nitrogen and calcium
and smaller differences in magnesium and phosphorus. :

Potash. During the wet year the potash content was con-
sistently higher, in the old potash series, than during the dry year.
In the lime series, however, the potash content had been greatly
reduced by yearly applications of lime. Morgan, Anderson and

Dorsey® have shown that this reduction in potash content con-

! Plant Physiology, 1928, 111, 185-197.
*Conn. Agr.-Exp. Sta. Bull. 306, 1929,
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. of li ' plots
: lication of lime and also on these same p
,tly 11;0}11?:; a::I:E)acity was correspondingly reduced. Haley,
'ﬁlz an?i Olson found that the potash cl(l)nteInt of tobagc:hleaveisl
4 i infall. In view of the w
sons of heavy rain t :
%?;ﬂiiggeg osfei)otash in promoting burn, it seems likely that

v;vas a contributing factor in making the 1927 crop burn better

} t?fi;egﬂlir?ﬁé dry year crop of 1924, the chlorine content of

‘ ten times as great as in the 1927 crop.
F nglef I;e(l}trzl:n?r‘;g izomore deleterious to burn j:haq chlorine.
L n?ore probable that this was a second cqntr1but1ng factor
thgrer burn of the 1924 crop. Since chlorine salts are very
L Plzzched from the soil, it is to be exp(_acted that durlng the
. r, any chlorine which was in the fertilizer would be quickly
s;way while during the dry year the chlorine salts would be

, ts of the plants. '

d%l;y t’}f‘;irsozlement vgas consistently higher in the 1923
According to the explanation offered by Haley, Nassett :ﬁn

calcium in the soil complex is replaced by potassium when
| salts are applied in fertilizer. This results in the a%cu}?qu—
n of calcium salts in the surface soil. Heavy rains leach t ehm
, but in a dry season they remain and are absorbed by the
o roots, which results in a more abundant deposit of calcium

Igrfe}\l/?olsiv;;sticles we have presented abundant data to shov;r
retarding influence of lime on the fire holding capacity o
o as measured by the strip test. This apparently has been
to magnesium rather than calcium. Calcium salts arc}el ngt
m to improve the fire holding 1iapa;lty, }ll)utd on ‘tthe other hand,

ittle conclusive evidence that they hinder it. s
;ngzti% Only the plots K1, K1-1, K3, T1b and T2b give
ue comparison of the magnesia content in dry and wet years.
e show that more magnesia was deposited in the leaves 1rf1 a
year. The explanation of this is probably the same as olr
im. Plots K2 and K2-1 received annual apphcatlons of sul-
of potash magnesia and the ‘high magnesia content o‘[;1 tﬁe
‘year may be due to accumulation of that element t_hroug t le

vening years. Plots Tla and T2a and T3a received yeagr2 371
ication of magnesia in limestone and as a result the 1 i
showed the highest percentage of magnesia of any of 5 i:
les tested. Comparison of these figures with the K2, K2-

for the same year shows that dolorn1t1c.11mestone is more
ve than double manure salts in introducing magnesia into
- leaves wherever such a result is desired. . Pt
In previous reports we have shown that magnesia has a GECI.e
ence in reducing the fire holding capacity of tobacco. ai{xﬁr
finds that all magnesium salts are injurious to burn. Like
I€ calcium salts, however, they make the ash white.
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The greater abundance of magnesium in the leaf during a dry
year is probably another contributing factor to poor burn.

Nitrogen. The most striking contrast shown by the analyses
is in the nitrogen content. In every comparison without exception
nitrogen is higher in the tobacco of the dry year. This applies
not only to total nitrogen but also to” every form of nitrogen. All
the forms of nitrogen, with the exception of nitrates, are con-
sidered injurious to burn of tobacco. Any beneficial influence of
the small amount of nitrate was probably more than counter-
balanced by the quantity of. ‘the other nitrogenous compounds.

"The higher nicotine content may account for the bitter taste of
the 1924 crop and the greater abundance of albuminous com-
pounds for its poor aroma. The high nitrogen content of the
leaf in a dry year is probably due to accumulation of nitrates in
the surface soil—without leaching—and to retarded growth which
prevents proper dilution in the plant.

Phosphorus. Phosphoric acid content was consistently h1gher
in the dry year. The explanation is not obvious. Phosphates are
injurious to fire holding capacity.

Sulfur. Total sulfur was also somewhat higher in the dry year.
The apparent exceptions shown in the tobacco from plots K2 and

K2-1 are due to the larger quant1ty of sulfur supplied yearly to .

these plots in double manure salts. The same differences in sulfur
content were shown in the crop of 1926* on these plots. The
injurious effect of sulfur on burn is discussed in another section
of this report.

Manganese was consxstently “higher in the dry year. The
apparent exceptions in plot T1b are due to the heavy annual appli-
cations of sulfate of ammonia to this plot. This made the soil
more acid. It has been shown in previous reports of this station
that a more acid soil results in increased mangarese in the leaf.
This same fact probably explains the increase of manganese during
the dry year of 1924 in the other plots, that is, the soil is naturally
more acid during a dry year. No data are available on the effect
of increased manganese on the burn.

Silica, iron and alumina were all conSIStently more abundant in
the leaves in the wet year. All three are probably inert as far as
burn is concerned. . ,

ALKALINITY OF THE WATER SOLUBLE ASH?

As long ago as 1870, Schloesing® showed that there is in general
a direct relation between the alkalinity of the water soluble con-
stituents of a tobacco ash and its fire holding capacity. Alkalinity

* Conn. Agr. Exp. Sta. Bull. 299, 157.

2etermined according to Methods of Analysis, Asso. Off. Agr. Chemlsts, :

Edltlon 1925, page 180, sections 9, 12 and 13. Two grams of material used.
Schloesmg Th, Uber die Verbrennlxchkelt des Tobaks. Journ. F. prak
chemie, LXXXI, 143-150.
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The inorganic

bonate of potash, but

h salts of the organic acids, malate, citrate,
are oxidized to carbonate.
sh salts, sulfate, chloride and phosphate, are not changed.

is due almost entirely to the carbonate of pbtash
ace the alkalinity of the ash solution is a measure of the

‘that is, the more carbonate, the more alkaline

The leaf does not contain car
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ly pointed out, the more organic potash salts, the

of organic potash salts which the leaf contains, and, as

een frequent
r the burn.

tity

 the good burning crop of 1927, the increased percentage of
sh and reduced percentage of sulfate, chlorine and phosphate

indicate that more of the potash was combined with the

ic acids than in the poor burning crop of 1924.

In order to

vhether this relationship is further indicated by the alkalinity

water soluble ash, and to determine the parallelism between

factor and the fire holding capacity of the leaf, the anal
ded in the last two columns of Table 20 were made.

yses

e figures show that in every case the results are as would
nticipated’ that is, the alkalinity of the good burning 1927

p is uniformly much higher than that of the poor burning crop

Also it is of interest to note that the alkalinity of the

s, usually the best burning leaves, is in every case higher

at of, the darks from the same plot.
kalinity of the soluble ash thus appears in this comparison to .

a good index to fire holding capacity.

v 20 000 LT0 60T 60 Y00 S . - 9eL.
vZz 660 600 920 pee £5°0 o SuIf] IO ; I AT
€0z 142 S€0 LFO 000 980 220 080 6T ISE vE0 20 220 L¥0 , S el
9z £v'0 Y00 820 €87 L£°0. 00 SunpupA\ - JezUnBIEINAN  d  BEL
A 520 €10 €10 9z o zro _ , Bl
(27 787 60 6v0 600 290 920 250 S€€ 68 LyO S0 820 LyO SWIINOGMM a
W egh 000 60°0 802 S0 600 BN g
00Z 297 S£0 SHO 000 +90 $Z0 60 942 8% SPO IS0 $00 0S0  PWHWIM PzHBFouEY  d Bl
VT bZZ §20 660 €T0 SL0 STO SKO 082 Lvb 690 640 00 I¥0 Sl g LA
9077 T 950 O0F0 920 E80 220 €90 vLE LSS 8L0, €0T 600 IS0 PWHIMOPIM a’ gL
207 0] 000 170 glgl L Ee 100 S8R
[£7 082 TV0 SPO 000 250 S0 950 £9Z OIS 850 ¥40 v0'0 80  PWHWIA  ZIHIIpRY  d - BIL
Y : : S1405 2UVT
ST STl 020 220 £1'0 48T 650 ST0 'S e
S80T 022 80 920 IR 610 5z0 ey pueyEH A T-€X
GSTT 07201 160 002 910 SE€0 00 ££0 €T0 1€0 vbe 94€ 280 40 +I0 0 4 o P
CCOT 68 ST 8SC L20 SFO S0 280 610 SYO L¥E SSP 960 680 LZ0 €50  Syes dmuemonop iy d  T-ed
0LET 860 410 120 600 vz 890 ST S TN
$VII 076 607 9 950 €40 IO $80 20 2S0 SLE 0L 9L0 €80 920 S§90 syegms ' HW MV d 1M
ysel £90 Zro 650 80°0 0Le £L0 S 8y
0111 S06 ZI'T 0bZ 020 T¥0 ZI'0 650 ST'0 €0 £L9€ S9% 640 280 120 650 jedq pue yeEL Q€
Szl 0001 60 61'Z LI0 860 250 290 €10 +€0 SOC OIS €80 640 810 050 g el
0601 06 69T $ZZ 620 650 ST0 9£0 610 S¥0 Z8F +ob 9RO €60 /2O $§0  Syesomuemoguop MUY d 2
8621 980 Bl e 90°'0 60°¢ 9L0 80 G g
080T SH6 69T LI'Z 620 L£0 L0 290 20 Ly0 007 6L% €40 980 €40 190 Speyms ' HWINV d I
, S2142 5 YSDIOJ
Gl A I R LY ST €8
J21EM JO ur N
Auieq[Vy i

(ponunuo))) SISV FEY,] FINISIOP ‘(NING a005)) /LZ6T 40 do¥) HIIM CEEvVAN0) (NIOg ¥00J) ¥Z61 40 d0¥) 40 NOILISOAWNO)) ‘(7 FIaV.L



CHEMICAL INVESTIGATIONS OF TOBACCO*
By Hubert Bradford Vickery and George W. Pucher

In spite of the great economic importance of the tobacco plant,
.there is not available sufficient accurate information on the nature
of the various chemical compounds that are present in the green
leaf or the changes which they undergo during the curing and
fermentation processes. The identification of these compounds
and a study of the reactions by which they are formed and in
which they play a part is of fundamental importance for the
understanding of the metabolism of the plant and may lead to
improved methods for the production and use of the tobacco plant.

Although a plant tissue contains a complex mixture of sub-
“stances, it is possible to classify these substances into groups the
members of which have certain common characteristics.  For
practical reasons we have selected as our first point of attack the
large and complex group of compounds that contain nitrogen.

The nitrogenous compounds of the tobacco plant may be divided,
as a matter of convenience, into those that are soluble in hot water

and those that are insoluble. It is this first group of compounds *

upon which our experimental work is being concentrated at the
present time. This fraction contains volatile and non-volatile
bases, nitrates, amides and amino acids, purines, and probably
many other substances of less well-known types. As a first step
in the elaborate series of operations that must be carried out before
any single substance can be isolated and identified, accurate
methods of chemical analysis must be developed so that the various
details of the manipulations may be followed quantitatively. The
analysis of tobacco extracts presents such unusual difficulties that
" new or considerably modified methods, even for the determination
of the most commonly occurring nitrogenous substances, must be
devised.

The presence of nicotine, a base almost as volatile as ammonia,
in tobacco extracts has made it necessary to develop a special
technique for the determination of ammonia nitrogen and of amide
nitrogen. The methods hitherto used are elaborate and tedious,
involving uncertain corrections for the nicotine present. Our
method takes advantage of a curious property of permutit, a
synthetic silicate, which, at the proper reaction, undergoes selective

! The chemical investigations of tobacco herein described were carried out
as part of a general project under the title “Cell Chemistry,” by the Depart-
ment of Biochemistry of the Connecticut Agricultural Experiment Station,
New Haven, Conn. The Department has enjoyed the benefit of close
cooperation from the Tobacco Substation. The expenses were shared by
the Connecticut Agricultural Experiment Station and the Carnegie Institution
of Washington, D, C. :
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Juantitative base exchange with ammonia in the presence of other
latile bases such as nicotine anc} trimethylamine, §hereby remov-
o the ammonia from the solutlon.. T_he ammonia so taken up
v be quantitatively released by adjusting the reaction and then
<timated colorimetrically by Nessler’s solution. The figures thus
%itained represent the actual ammonia content of the extracts
analyzed and corrections for nicotine or other amines are not
squired. The presence of nicotine and ammonia has also made it
 dvisable to develop a modification of the Jones method for the
etermination of nitrates that are usually present in the extract.
s modification enables us to determine the nitrate content of
cco with considerable accuracy. '
he presence of nitrates in tobacco plant extracts makes it
cessary to employ special methods for the determmanon.of total
 itrocen in them. We have confirmed the obseryatlpns .of
" Ranker (1)* that the well-known and widely used salicylic acid-
method, when applied to aqueous extracts, gives inaccurate
ts and this observation has compelled us to develop a method
can be applied to aqueous solutions. The results of this
stigation are being prepared for publication at the present

It may also be mentioned here that evidence has been accumu-
d which indicates that the determination of peptide nitrogen
by the methods generally used may be erroneous when tobacco
“samples containing large quantities of nitrates are analyzed.

Each method of analysis must be studied in detail in order to
rtain whether the data obtained have significant value when
method is applied to tobacco extracts.

THE BASES OF TOBACCO EXTRACTS.

. a. NICOTINE.
~ Nicotine is the chief volatile alkaloid of the tobacco plant.

HiC——CH

e

Structure formula of nicotine.

- This substance has received a great deal of attention from tobacco
investigators. Nevertheless, i spite of a vast accumulation of
ta, there is still no real explanation of the source of nicotine in
the plant nor more than speculation concerning its function.
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The amount of nicotine present in the tobacco leaf varies over
a wide range depending upon the age, species and method of culti-
vation. The relationship between the age of the plant and its
content of nicotine is extremely interesting. Thus it has been
shown by Smirnov (2) that nicotine constantly increases during
the life period of the plant: This investigator believes that ricotine
represents a passive substance in the metabolism and that the
quantity present may serve as an inidex of the age of the plant.

Pictet (3, 4) has suggested that nicotine may be formed during
the growth of the plant from decomposition of the complex
nitrogenous constituents, such.as protein, nucleic acids, chloro-
phyll, etc., in the tissues. Mothes (5), however, has taken
exception to. this view and advanced experimental evidence to
show that nicotine is not derived from the breakdown of protein.
This investigator concluded that: 1. Nicotine is not a reserve
material for nitrogen metabolism. 2. Nicotine synthesis takes
place where there is active growth and is influenced neither by light
nor by the introduction of outside sources of nitrogen. 3. The
quantity of nicotine synthesized is not proportional to the size of
the leaves. 4. There is no relationship between the amount of
protein and the amount of nicotine synthesized.

Garner (6) has suggested that nicotine is present in the tobacco

leaf in two forms, the one combined with organic acids of the leaf
and the other free, or very loosely combined. The “free” nicotine
has been correlated with the flavor of tobacco, a high proportion
being, in part at least, responsible for the harsh and disagreeable
taste sometimes observed. In view of this the determination of the
proportion of “free” nicotine may he of importance in judging the
quality of tobacco. _

Nicotine is an organic base and can combine with one or with
two equivalents of acid. The extent to which combination takes
‘place varies with the hydrogen ion concentration of the solution.
The hydrogen ion concentration of an extract of tobacco depends
upon the relative proportions of the soluble basic and acidic sub-
stances derived from the leaf : the extent of hydrolysis of the salts
of nicotine contained in such an extract will determine the fraction
of the total nicotine which is present as “‘free” nicotine. The well-
known equation

[freebase]

g + log [salt of base]

shows that the degree of hydrolysis, represented by the last term,

depends only ‘on the reaction of the solution and the dissociation.

constant of the base. Once the magnitude of the dissociation con-
stant of nicotine has been determined, a curve can be constructed
from which the proportion of the nicotine present in the “free”
form in a sample of tobacco can be read directly at the point
corresponding to the hydrogen ion concentration of an aqueous
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of the sample. The dissociation constants Qf nicotine ha}ve
re been determined (7) and a curve showing the relation
n the degree of hydrolysis and the hydrogen ion concentra-
. has been constructed. This curve permits an accurate and
ole evaluation of the “free” nicotine of tobacco samples, since
mination of the hydrogen ion concentration only is required.
is most conveniently accomplished by the quinhydrone

-ode.

b. ALKALOIDS OTHER THAN NICOTINE IN TOBACCO EXTRACTS.

ctet and Rotschy (8) first demonstrated that there are a num-
f bases that possess properties allied to those of nicotine
nt in tobacco extracts. Of these, nicotimine, a liquid iso-
c with nicotine, is volatile with steam. The formula proposed
et and Rotschy represents this substance as 2-piperidyl-3
ne. The correctness of this formula was not, however, con-
ly proved. '

Nicotimine.

other bases isolated by Pictet and Rotschy were not volatile
steam. Nicoteine, a liquid, was assigned a formula

He

HC CHz

CH,

Nicoteine.

represents a reduced form of nicotine. Nicotelline was
lated as a crystalline solid. - No structure has been assigned to it.
Noga (9) some years ago described two substances isolated
m tobacco as new alkaloids to which he gave the names iso-
oteine and nicotoine. The experimental evidence for the exis-
ce of these substances is not entirely convincing. -
n addition to the alkaloids that have been mentioned, Pictet and
rt (4) isolated from cured tobacco small amounts of the simple
itrogenous bases, pyrrolidine,
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H,C CH,

H< CH,

Pyrrolidine.

and N-methyl pyrroline.

" HC CH

HE CH,

el
5

N-methyl Pyrroline

These substances were considered by Pictet as probable precursors
of nicotine and the related alkaloids of the tobacco plant.

The alkaloids and simpler bases of tobacco are of great interest
to the plant physiologist. No exhaustive investigation of the
metabolic changes in the plant which give rise to their formation

has ever been published, although the problem is of much

importance. ;

It is clear from this discussion of the work of Pictet that a
steam distillate obtained from an alkaline extract of tobacco may
contain other substances in addition to nicotine. One, at least, of
these substances is an alkaloid that behaves in a manner similar to

nicotine, that is, it forms an insoluble silicotungstate and picrate -

and is difficult to separate from this substance. It is evident,
therefore, that existing methods for the determination of nicotine
in tobacco are not exact, since the silicotungstate precipitate pre-
pared in the usual way inevitably contains any other volatile alka-
loid similar in structure to nicotine. The “nicotine” determination
on the steam distillate of a tobacco sample therefore gives values
that represent the sum of the nicotine and the other volatile base
or bases that are precipitated by silicotungstic acid. Inasmuch
as the other volatile bases make up only a small part of the whole,
the complexity of the precipitate is not of great significance in

practical work, but this fact must be recognized in any detailed '

study of the chemistry of the tobacco plant.

A rough idea of the amount of the substances other than nicotine
that are precipitated by silicotungstic acid from the steam volatile
fraction of extracts of cured tobacco leaves was secured from the
following data. A steam distillate that contained 63.0 gm. of
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e as determined by silicotungstic acid precipitation was sub-
to a careful examination by fractional crystallization of
icrates of the alkaloids. The equivalent of 58.0 gm. of nico-
o was obtained as picrate and 4.1 gm. of other alkaloids, like-
‘as picrates, were found. Thus at least 6.5 per cent of the
cotine” indicated by the silicotungstic acid method actually
esents volatile bases other than nicotine. These are minimum
es since losses occurred in the manipulations.
From the bases other than nicotine, 0.6 gm. of a base was
Jated that reacted with nitrous acid and with benzoyl ch.lopde
the manner described by Pictet and .Rotsgzh'y for nicotimine.
material gave a beautifully crystalline dipicrate much more
1ble than nicotine dipicrate and quite different from it in appear-
The decomposition point was 179.5-180.5° C. (uncorr.),
eas nicotine dipicrate decomposes at 218-220° C. (uncorr.).
described his preparation as an oily picrate that melted at
. Our preparation, perhaps due to its greater degree of
" had a higher melting point. In the crude form it yielded
oily picrate with a melting point around 170-175°C, — The
-ogen content of the pure picrate was 18.29 per cent, while the
en calculated for nicotine dipicrate was 18.06 per cent. The
tance is therefore isomeric with nicotine.

C. THE ABSENCE OF NICOTINE IN MATURED TOBACCO SEEDS

In order to gain some insight into the formation of nicotine in
ant, a quantitative comparison of the nicotine content of
inated and germinated tobacco seed was carried out. This
was undertaken to establish definitely the presence or absence
atile bases of a complexity comparable to that of nicotine in
ed tobacco seed and also to discover whether seeds germi-
entirely without outside sources of food were capable of
oducing nicotine.
regard to the occurrence of nicotine in tobacco seed, the
ature is at considerable variance. Thus Scurti and Percig-
o (10), Paris (11), Bernardini (12), Chaze (13), and Ilyin
14) maintain that there is no nicotine in tobacco seed. On the
other hand, Albo (15), Ciamician and Ravenna (16), and Klein
nd Herndlhofer (17) claim to have demonstrated the presence
this alkaloid in the seed. None of the investigators who have
med that nicotine is present in tobacco seed have attempted
isolate this substance and thus conclusively establish their
ntention. -
ttle information regarding the amounts of nicotine present in
young tobacco plants has been published and, as far as we
ve found, no one has reported the isolation of this alkaloid from
material. Chuard and Mellet (18) reported no nicotine in
ay old plants, while in plants at 50 days the leaves contained
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0.33 per cent and the roots 0.15 per cent. Chaze (13) demon-
strated the presence of nicotine in 1 mm. plants by a histochemical
technique "with Bouchart’s reagent. Paris also states that
germinating seed contains a small quantity of nicotine.

a. Euxperiment 1. 20 gm, finely ground seed of Cuban shade
tobacco were suspended in water, an excess of sodium hydroxide
was added and the material was distilled with steam into N/10
hydrochloric acid until 2 liters of distillate had been collected. The
distillate was concentrated at a reaction of pH 4.0 i wacuo to a
volume of 50 cc. On the addition of silicotungstic acid no precipi-
tate was formed. ' - ‘

b. Experiment 2. 100 gm. of seed of Connecticut Havana
tobacco were  extracted three times with boiling water. The
extract was concentrated in vacuo to a volume of 200 cc. and
100 cc. of this extract (50 gm. seed) were distilled at alkaline
reaction with steam into acid and the distillate was concentrated to
50 cc. On the addition of silicotungstic acid no precipitate was
obtained. Several other experiments on different batches of seed
were carried out with similar negative results. ¢

According to Rasmussen (19) silicotungstic acid will give a

detectable precipitate with nicotine in a dilution of 1:300,000. .

Since, in Experiment 2, a distillate from 50 gm. of seed gave no
precipitate with silicotungstic acid, it may be concluded that
matured tobacco seed contains only undetectable traces of nicotine,
confirming the recent experimental work of Ilyin. This investi-
gator found that immature seeds contain some nicotine (substances
precipitable with silicotungstic acid) which progressively diminishes
until complete disappearance at full maturity. This observation
probably explains the conflicting views in the literature on the
occurrence of nicotine in tobacco seeds, since some of the investi-

gators may have been dealing with mixtures of immature and.

mature seeds.

d. THE ISOLATION OF NICOTINE FROM 9-11 DAY GERMINATED TOBACCO SEED

Preparation of Material. Seed of Cuban shade tobacco which
showed 90 per cent germination and contained no nicotine was
germinated in the dark on blotters for from 9-11 days until a
growth of about 2-3 cm. was obtained. The seedlings were then
removed from the blotters and, after weighing, were transferred
immediately to a closed vessel containing chloroform. The mate-
rial was held in an atmosphere of chloroform for 2-3 hours and

then spread out on shallow pans and dried overnight at 60-70° C.

The dry material could be separated by means of sieves into two
parts. The separation was not perfect, but two fractions were
obtained, one of which contained the greater part of the cotyledon
and hypocotyl, and the other chiefly the seed coats and ungermi-
nated seeds.
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eparation of Extracts. Samples of these two fractions and
o of the original seed each weighing 100 gm. were extracted
e times by boiling with ten times their Welght of distilled
r. The aqueous extracts were concentrated in wacuo and
e to a definite volume for subsequent analyses. They are
red to in what follows as the hypocotyl-cotyledon extract, the
coat extract, and the seed extract. : :
olation of Nicotine from the Hypocotyl-Cotyledon Extract.
100 cc. of the water extract of the cotyledons and hypocotyls,
equivalent to 19 gm. dry substance, were concentrated i wvacuo
2 thick sirup after the addition of 5 cc. 2N hydrochloric acid.
sirup, after the addition of an excess of sodium hydroxide,
s distilled with steam, with the constant addition of a little
1 alcohol to prevent foaming, into an excess of hydro-
oric acid until about 1000 cc. of aqueous distillate had been
lected. The distillate was concentrated in vacuo to 25 cc., was
nade alkaline with sodium hydroxide and extracted with ether.
After cautious evaporation of the ether 30 mg. of a light yellow
il with the characteristic odor of crude nicotine remained. The
was dissolved in 5-10 cc. of water and poured into 25 cc.
a saturated aqueous solution of picric acid. A voluminous
low precipitate immediately formed and 50-60 cc. of boiling
ter were required to effect its complete solution. When the
ution was cooled characteristic needles of nicotine dipicrate
arated. These were filtered off, washed with water and alcohol
1 dried. The crystals sintered at 218° and decomposed at 220-
1° C. After recrystallization from water the decomposition
int was raised to 224-225° C., and a mixture of this material
th a sample of pure nicotine dipicrate showed no depression of
decomposition point.
1t is therefore clear that nicotine is present in the sprouts and
yledons of tobacco seed after only 9-11 days of germination.
is also evident that nicotine can be synthesized by the plant
m the reserve of food material in the seed at a very early
e of growth and, unless one is prepared to admit that atmos-
eric nitrogen enters into the reaction, that outside sources of
trogen are not called upon at this stage for the synthesis. These
cperiments strikingly confirm the work of Mothes (5), who
found that nicotine synthesis takes place during the early growth
f the plant. ;

ITROGEN DISTRIBUTION IN GERMINATED AND UNGERMINATED SEED

- In view of the demonstration that nicotine is synthesized by the
erminating plant from its own reserve of food material it was
eresting to investigate the distribution of the nicotine nitrogen
- as well as the other forms of nitrogen in the extracts of the
- germinated and ungerminated seed. These data are presented
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here in detail since only a limited number of analyses of tobacco
seed before and during the early stages of germination are
recorded in the literature. Paris (10) records an incomplete
analysis of mature tobacco seeds. Ilyin (14), whose paper was
received during the preparation of this hulletin, presents analyses
of some of the nitrogenous constituents of three types of oriental
tobacco seed. Ilyin also studied the distribution of nitrogen in

TasLe 21. AnarLysis oF UNGERMINATED AND GERMINATED SEED IN
Prr CenT OF DrRY WEIGHT i

Ungerminated Germinated
Ungermi- - oriental —Germinated seed—  oriental
nated tobacco seed!  Seed Cotyledons tobacco seed!
seed Ilyin (14) coat Hypocotyls Ilyin (14)
: i % % % % %
Total Insoluble Solids 80.40 S <hk 88.51 ' 77.80 £t
Insoluble inorganic 1.32 2 e 2.64 221 e
Insoluble organic  79.08 85.87 75.59
Total Soluble Solids  19.60 o 11.49 22.20
Soluble inorganic  2.59 il 1232 3:35
Soluble organic 17.01 10.17 18.85
Reducing substances
(as glucose) 0.00 S 2.60 8.09
Total Nitrogen 4.06 4.02 3.96 5.56 4.78
Insoluble nitrogen
(chiefly protein) 3.46 3.87 3.39 4.15 3.94
Soluble Nitrogen 0.60 0.15 0.57 1.41 - 0.84
Ammonia nitrogen 0.02 S 0.06 0.13 0.13
Nitrate nitrogen 0.03 T 0.00 0.00 st
Amide nitrogen  0.06 0.04 0.10 0.27
Nicotine nitrogen 0.00 0.001 | 0.01 1 040:05 0.05
Unknown volatile
base nitrogen 0.01 B 0.03 - 004 S
a amino nitrogen 0.09 Lt 0.15 0.43 0.43
Peptide nitrogen 0.13 oo 0.04 0.02 .
Other nitrogen i ;
(unknown forms) 0.26 gl 0.24 0.64
Basic nitrogen,  0.11 T 0.06 ~ 020
Non-basic nitrogen 0.29 s 0.29 . 0.64
Reaction of Extract
(pH) S 6,72 T 5.82 5723

these seeds at germination intervals of 5-15 days. However,
no similar data have been recorded, as far.as we are aware, on
~ the type of tobacco seed used in these investigations. For com-
parative purposes the averages of the figures obtained by Ilyin are
appended to the data presented in Tables 21 and'22. Our analyses
were performed on the three extracts whose preparation has
already been described. Duplicate determinations were made in
all cases by the following methods:

Total nitrogen—Kjeldahl. g

Ammonia nitrogen—Colorimetric with permutit, see Vickery

and Pucher (20). » ‘
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Nitrate—nitrogen—Modiﬁcation of Jones method, see Vickery
d Pucher (21). :
A{?l?de nitrogerE—Method, see Vickery and Pucher (20).
Nicotine—Silicotungstic acid method (22). :
 Unknown volatile bases—Total volatile base nitrogen by
~ titration minus nicotine nitrogen minus ammonia nitrogen.
» amino nitrogen—Van' Slyke method (23). i
~ Peptide nitrogen—Hydrolysis of extract with 8N. sulphuric
 acid and determination of increase of a amino nitrogen by
~ Van Slyke method. ; S o
" Basic nitrogen—Nitrogen in phosphotungstic acid precipitate
of hydrolyzed extract according to Osborne and Harris
(24).
- pH—Quinhydrone electrode.

ble 21 presents the data obtained upon germinated and
rminated seeds calculated to per cent of the dry material.

: ABLE 22. DiSTRIBUTION OF THE NITROGEN IN UNGERMINATED AND
GERMINATED SEED

! Total soluble
—— Total soluble nitrogen —— ——and insoluble nitrogen——

Germinated seed Ungermi- Germinated seed
Ungerminated Seed  Cotyledons nated Seed Cotyledons
seed coat Hypocotyls = seed coat Hypocotyls

%o %o Po %o %o %

monia_nit SRR R R R
omfaﬁ;i);gﬁen 500 000 000 074 000 000
TR U e R

ine nitrogen 0.00 1.76 3.54 0.00 0.25 0.90

1.67 527 2.84 0.23 (S);g (7);§ 3
it 15.00 2630  30.5 2.2 : o
tr;ilt;ggg; 217 7.02 1.42 3.20 1.01 0.36
ler nitrogen g
1 43.3 42.1 45.4 6.41 606 11.51
e : 14.79 1439  25.36

fly protein) 85.21 85.61 74.64
nit}li‘o%en 18.3 10.5 14.2 271 1552 3.60
n-basic nitrogen  48.4 50.8 454 75 7.33 T

It will be observed that the aqueous extract of ungerminated
is less acid than that from the germinated material. ;
In Table 22, the proportions of the different forms of nitrogen
e been recalculated as percentages of the total soluble nitrogen
nd of the total nitrogen respectively. These figures show that
bout 3.5 per cent of the soluble.nitrogen, equivalent to 0.90 per
cent of the total nitrogen of the cotyledons and hypocotyls, and
out 1.8 per cent of the soluble nitrogen, equivalent to 0.25 per
ent of the total nitrogen of the seed coat, is nicotine. These

Average of 10-11 day germination in the dark,
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figures agree in order of magnitude with those of Ilyin, who
obtained about 1 per cent of the total nitrogen as nicotine at
the same period of germination. During the germination, as
would be expected, there is a marked increase in total soluble
nitrogen, but the data indicate that the ungerminated seed is
relatively higher in amide nitrogen than the germinated material.
The nitrate present in seed disappears during germination.

The cotyledons and hypocotyls contained 8 per cent of reduc-
ing sugar, as estimated by the Benedict method. Glucosazone
equivalent to 3.3 per cent of sugar expressed as glucose was
obtained by direct isolation. Thus only about 41 per cent of the
total reducing substances are represented by glucose (or fructose).
The remaining reducing substances may consist of other carbohy-
drates or of substances of unknown nature.

THE OCCURRENCE OF NITRATE NITROGEN IN TOBACCO

It is stated in the literature that tobacco contains nitrate. The
quantities generally reported are, however, small. In the course
of our work certain samples of tobacco were encountered which

TaABLE 23. VAR1ATIONS IN NITRATE CONTENT oF GREEN ToBAacco GrOwN
Un~pER DIrrERENT CONDITIONS

Nitrate N Nitrate N Nitrate N
Total N 'Total soluble N Dry weight

% % %
No. 1 Nitrogen starved ............... (B 0.0 0.00
No. 2. KNGO, fertilizer oo ... oiunicies. 14.7 45.0 0.72
No. 3 Organic fertilizer ....... (s 55 =5 53.0 1.19

contained unusually high prdportions of nitrate. 'In view of this a
brief study was made of some of the factors that contribute to
the high nitrate content of tobacco. Experiments were also con-

ducted with the object of demonstrating conclusively that the

substance which is estimated as nitrate by indirect methods actually
is this substance. :
~ The data reported in Table 23 show the extremes of the varia-
tion in the nitrate content of the tobacco samples we investigated.
These samples were grown in the hothouse and differed only in
the type and quantity of nitrogenous fertilizer received. The
plants in Experiment 1 received no fertilizer ; they were dwarfed
and the leaves were yellow in color. In Experiment 2 the plants
received daily as much potassium nitrate solution as they would
endure. Growth was abundant and the plants were normal in
appearance. The plants in Experiment 3 received their nitrogen
in the organic form from castor pomace and cotton seed meal.
Here also normal growth was obtained. Aqueous extracts of the
leaves of all of these plants were prepared and analyzed.

! Negative diphenylamine reaction.

ORI DV Eo b =
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These data indicate that the nitrate nitrogen may vary from
zero to 23 per cent of the total nitrogen or from zero to 50 per
cent of the total soluble nitrogen of the plant. From samples 2
and 3 nitron nitrate equivalent in amount to more than 90 per
cent of the indicated nitrate content was isolated in the crystalline
form.

Wide variations in the proportions of nitrate nitrogen may also
occur in tobacco plants grown under field conditions. The data
in Table 24 represent analyses of dried cured samples of 1927 field
crops grown on plots with different sources of nitrogenous
fertilizers.

- TasrE 24. VariatioNs IN Ni1trRATE CoNTENT oF Curep Tosacco GROwWN

Unper DIrrFERENT CONDITIONS
: Nitrate N Nitrate N

Total N Dry weight
% %
ibicctilizert . oL L a e T 3.54 0.113
TRt ate s, A o e s e s 3.54 0.093
B O DONICE e e s n ok 4.92 0.121
oot 0itrate o .. nsoe i bt s oo 7.64 0213
Woiten seed meal < ..o il Sneri e i 927 0.296
U et e S SRS S e ~ 1621 0.598
Ammonium sulphate ......... TRt T 19.48 0.779

The nature of the fertilizer employed exerts considerable influ-
ence upon the proportion of nitrate in the cured tobacco. The
low values obtained with sodium nitrate fertilization are unques-
tionably due to the fact that 1927 was a very rainy season and
soluble salts, such as sodium nitrate, were leached from the soil
before maximum storage in the plant could take place. The
highest values were obtained with ammonium sulphate. This
material is not readily leached out of the soil and consequently the
plants had a continuous available source of nitrogen. It is evident
from both Table 23 and 24 that the nitrate nitrogen found in
tobacco may vary over a wide range, depending upon the rainfall

_during the growing season as well as upon the type of nitrogenous
- fertilization employed.
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FIELD EXPERIMENTS ON BROWN ROOTROT*
H. F. Murwin,> G. P. Clinton and P. J. Anderson

During the seasons of 1925, 26, 27 and 28, field experiments on
rown rootrot were conducted on a badly infected acre of tobacco
d on the farm of T. F. Connor of Poquonock. No previous
report of these experiments has been made. Although, in general,
he results only confirm those which have been obtained in other
tions, notably Massachusetts and Wisconsin, nevertheless it
s worth while to publish them as confirmatory evidence and
for the information of Connecticut growers who may not have
access to publications from other states on this subject.

E
OCCURRENCE AND SYMPTOMS

- Brown rootrot occurs wherever tobacco is grown in New Eng-
and, as well as in at least the majority of the tobacco growing
tions of America. The disease is not new. Within the last
een years experiment station workers have studied and applied
this new name to a stunted and uneven condition of tobacco crops
‘which were planted on sod land or after certain other crops which
ear to have an adverse effect on a following tobacco crop.
such an after effect existed has been known for generations.
The most readily observed symptom of the trouble above ground
in the field is stunted growth. In the majority of instances the
d is not affected throughout, but only in patches of irregular
and shape. This gives the field a non-uniform appearance.
n places the tobacco appears normal in size, while in others it
angs back and appears to stop growing altogether. During hot
lays, plants in affected spots wilt more quickly. Affected plants
lo not die, but look unhealthy and stunted. From the symptoms
above ground, a case of brown rootrot cannot be distinguished
rom black rootrot or various troubles caused by unfavorable soil
conditions. :
The only certain diagnostic character of the disease is the
sence of dead roots of a brown color, the number of which
depends on how severely the crop is affected. Roots of all sizes
y be attacked. With the continuous dying of its roots the plant
s stimulated to the production of an abnormally larger number
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of smaller roots which also continue to die, resulting in the pro-
duction of a brush-like tuft of brown roots at the bottom of the
stalk. Roots above the brush are likely to be larger and not so
much affected. When the roots are washed and examined closely,
it will be found that in the early stages of infection, a root will
show brown dead areas or lesions, while the remaining portions of
the root may be still white and healthy.

These root symptoms are the only ones by which the disease can
be identified and when it is recalled.that the natural color of any
dead tobacco root almost irrespective of the agent which killed it,
is brown, it is easy to understand why there has been so much
uncertainty in its diagnosis and so much confusion and diversity
of opinion as to its cause.

CAUSE

Various causes of brown rootrot have been suggested and most
of them supported by a certain amount of evidence. A review of
the evidence for and against each would add nothing to the present
discussion and will therefore not be attempted. This much is,
however, certain:

1. Tt has not been shown that any organism, parasitic or sapro-
phytic, is the cause.

2. There is abundant evidence that a preceding crop may cause
it. But there is no considerable uniformity of opinion as to how
the preceding crop operates to produce such a result.

3. Certain {fertilizers, soil amendments or toxins have been
shown to produce brown dead roots on tobacco plants under
certain conditions, but it is not at all sure that this is the same

trouble which is commonly observed in the field. In fact it is not

at all certain that there is one single cause of brown rootrot.
There may be a number of agents, any one of which may produce
brown rootrot under the right conditions.

4. All soils do not react alike to the same causal agents, that is,
on some soils it seems to be possible to produce a perfectly normal
crop on sod land, while in adjacent fields the results may be
failure. The same difference may be seen in spots of the same
field, even where previous treatment of the whole field was the
same. '

PLAN AND PURPOSE OF THE EXPERIMENT

The field experiments at Poquonock were undertaken with the
object of determining further the effect of preceding crops and of
other cultural practices on the development and on the prevention
of brown rootrot. Specifically the questions for which an answer
was sought were:
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1. Do certain preceding crops cause rootrot? Will the omis-

" sion of these crops cure the trouble?

What effect has manure on rootrot?

What is the effect of lime?

Will fallowing be a benefit to affected land?

Wil an acid fertilizer have any effect on rootrot?

Is the disease affected by the time of plowing the land?
Con it be cured by sterilization of the soil?

ENEENN

The field was divided into one twentieth acre plots. All treat-
ments were in duplicate and the figures presented in the tables
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Ficure 14. First, second and third crops of tobacco after one year of
rotation crop (tobacco after tobacco = 100).

below represent the average yield of the two, calculated to an acre
basis. Although the tobacco was sorted and percentages of grades
recorded, they are not presented here, because in this investigation
we are dealing more with yield than with quality. Results were
judged first on the basis of yield and secondly from examination
of roots for the symptoms of disease.
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Ficure 15. First and second crops of tobacco after two years of rotation
crop. ¢

EFFECT OF PRECEDING CROPS

In 1925 the following crops were grown on duplicate plots:

1. Potatoes.

e Cort

3. Timothy.

4. Alfalfa (with nurse crop of oats).
5. Clover (with nurse crop of oats).

harvested. Old
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6. Rye. This crop had been grown in 1924 but was not
straw rotted on ground in 1925 and self seeded.

7 Weeds. Plowed, then left to orow up in natural weed

yegetation during 1925.

In 1926 one-half of each plot was set to tobacco, and the alter-
nating crop repeated on the other half.

In 1927 and 1928 tobacco was raised on all plots.

This arrangement afforded an opportunity to measure the result
of either one year or two years of each crop and also to get the
after effects during the next two years. Yields under these dif-
ferent conditions are shown in Tables 25 and 26 and graphically

in Figures 14 and 15.

TaBLE 25. YIeLp oF First, SeEconp AND THiRD CroPS OF TOBACCO AFTER
ONE YEAR oF OTHER CROPS

—————— Pounds to acre ——

First crop Second crop Third crop
Preceding crop 1926 1927 1928
T e e e RS SRR R 1181 1110 1167
T L e e R S R 765 860 974
oS S R S 798 1146 1198
P liatand oat ... o il 787 1017 1050
i G e T S 709 915 1031
e DS S S ERE S 979 1071 1133
T s e e BRI S e I G 765 1013 1111
g e G M e e 1327 1138 1179

TaBLE 26. YiIrLD oF FIrsT AND Seconp Crops oF Tosacco AFTER Two
YEears or OrueEr Crops
Pounds to acre

. £ D
Preceding crop First year 1927  Second year 1928

A R T Rt PR G SR e 1110 1167
BTy, iy v s 665 891
Eorp SRl e L e 628 885
Wialfa androats .o uids wi i 669 932
Clover and oats - il s 561 767
Hotatoes i L L 852 893

A study of these tables shows that the yield is materially reduced
when tobacco follows the other crops, the reduction in yield being
somewhat greater when following two years of the preceding
crop. The forage crops, timothy, alfalfa, clover and corn are
particularly injurious. Potatoes cause less reduction than the
forage crops. Plowing under a crop of rye straw from the second
preceding year has had the same injurious effect as the forage
crops. The best results were obtained by abandoning the field to
natural weed growth for a year.

Decided recovery was observed in the second tobacco crop after
the forage crop, complete recovery in the case of corn. This
recovery was more pronounced during the third year but was not

yet complete for all of them.
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Roots from each plot were washed and examined for disease
immediately after harvest each year. When the root condition of
the different plots was tabulated and compared with the yields,
there was found to be a fairly constant relation, which was, the
more severe the root lesions, the smallet-the yield. From this, it
is safe to conclude that the low yields are due to brown rootrot
and that the weight of cured tobacco is a measure of the per-
centage of infection on the roots.

CONTINUOU\S TOBACCO

The first year of this experiment, 1925, was a good growing
season and yields on adjacent fields were high, yet, on the check
plots of this-field the average yield to the acre was only 860
pounds and the roots were found to be badly diseased.” The
increased yields of the following years (Table 25) and the root
examinations show that there was a decided recovery when
tobacco was grown continuously on the same plots. There may
be an objection that the yields of 1926, 27 and 28 on all the plots
were too low for profitable tobacco growing. This was largely
due, however, to unfavorable weather conditions. On account of
excessive rainfall, the crops of 1927 and 1928 were unusually

light throughout this section. A severe hail storm in 1927 further

reduced the yield of that year. This field was set to tobacco again
in 1929 and although no yield records were taken, ohservations
indicated that the crop on the whole was about normal.

These results agree with those obtained in other states, showing
that the continuous growing of tobacco on the same land reduces

brown rootrot damage.

FALL PLOWING

Two plots were plowed in the fall and only disked in the spring.
Two others were plowed in both fall and spring. Yields on these -

plots were as follows:

1926 1927
Plowed only in fall ........... 1181 1103
Plowed fall and spring ....... 1181 1117

These figures do not indicate that plowing in both fall and
spring produces any better results than fall. plowing only.

MANURE

Two plots had an application of manure at the rate of 20 tons
to the acre in the spring of 1925, 1926 and 1927. This was in
addition to the regular application of commercial fertilizer.
Yields on these plots as compared with no manure plots were:

1925 1926 1927 1928
Maghnre ™, ol oe 1219 1361 1247 1191
N O ATt Fh S ey 860 1181 1110 1167
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Observations in the field during the first years of the experiment
showed marked improvement in growth where manure was added.
‘he yields for the four years were higher than on the unmanured
lots. The fact that one of the manure plot; was on a corner of
he field which was not so badly affected with rootrot may have
* accounted for some of this difference. Nevertheless it was evident
throughout the series that manure was beneficial on this land.

ACID FERTILIZER

~ On two of the plots a speciél fertilizer mixture, designed to give
the soil a more acid reaction, was used instead of the regular
‘mixture which was applied to the other_ plots. This mixture
differed from the regular formula in having more than half of
" its nitrogen from sulfate of ammonia and was composed as
follows: :
. 1100 1bs. cottonseed meal

440 Ibs. sulfate of ammonia
315 1bs. double superphosphate
367 lbs. sulfate of potash

Yield on these plots as compared with those where the general
fertilizer was used were:

1925 1926 1927 1928
Acid fertilizer ~....... 931 1248 824 918
Neutral fertilizer .. ... 860 1181 1110 1167

Apparently there was a slight improvement during the first two
years, but it was followed in the succeeding two by a serious
decline. Last year these plots showed the symptoms of manganese
poisoning. This is characteristic of a soil which is too acid for
tobacco. Since root examinations during the last years showed.
that these plants were practically free from root lesions, it is safe
to conclude that the reduced yield was due to the very acid soil
rather than to rootrot. When the series was started in 1925, this
soil tested 4.91 pH. In the fall of 1927 the acid plots tested 3.81,
much more acid than any other plot on the field.
- We may conclude then that although an acid fertilizer may have
a strong effect in eliminating brown rootrot, yet the injury from
the increased acidity may be more disastrous than that from
rootrot.
LIME

Two of the plots were limed at the rate of one ton to the acre
of air slaked lime in 1925, 1926 and 1927. Yields on these plots
as compared with the unlimed plots were:

21925 1926 1927 1928
e e i 958 1316 1262 1246
o Tined - o0 s 80 1181 1110 1167

Starting with a reaction around 5.0 pH at the beginning of the
experiment, the limed plots had reached a reaction of 6.7 pH, in
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the fall of 1927, much more alkaline than any of the other plots.
Such a reaction is usually favorable to black rootrot, but this
disease never became prevalent on this field. The yield data
indicate that there has been considerable benefit from the use of
lime on this particular field. !

FALLOW

When the first crop of this experiment was set in 1925, two
plots were left without any plants. No fertilizer was applied,
but they were plowed, harrowed and cultivated throughout the
season, just as the plots which had tobacco on them. :

In the next three years, they were fertilized and set to tobacco.

Yields for these years were: =

1925 1926 1927 1928

Ballowed i e = ol 00 el 117) 1_1?9 ﬁ97
Not fallqwed ........ 860 1181 1110 1167

These data show that fallowing has caused recovery to about
the same degree as the continuous growing of tobacco, that is, the
yield of the first crop after one year of tobacco was approximately
the same as after one year of fallow. Examination of the roots
showed reduction in severity of infection at about the same rate as
the increase in yield. -

STERILIZING THE SOIL

In 1925, two plots were sterilized with steam—the ordinary

steam pan method used on tobacco beds, and two others were
sterilized with formaldehyde diluted one part in 25 of water and

applied at the rate of one quart a square foot of soil. Yields on
these plots for four years were: }
1925 1926 1927 1928
Not sterilized ....... 80 1181 1110 1167
Sterilized with for-
maldehyde ......... 1125 1283 1161 20
Steam sterilized .. .... 1575 1530 1181 1214

(

Steaming the soil almost doubled the yield the first year. Root
examination at the close of the season showed that the disease had
been completely eliminated by this treatment.. Steaming was not
repeated the following years, but the benefit the second year was
nearly as large as the first year and improvement was apparent in
the field even in the third and fourth.

Formaldehyde greatly increased the yield the first year, but it
was not as effective as steam. After the second year, the effects
of the two were about the same.

A third method of sterilizing the soil was tried in a small way.
Soil from the worst affected plots was spread in a thin layer on a
board floor to dry and aerate for two weeks. A like amount of

BROWN ROOTROT 255

soil from the same plots was kept in moist condition. Both soils
were then put into separate pots and one tobacco plant was grown
in each of eight pots. The plants in the aerated soil grew much
ore rapidly than the others, which were stunted. At the end of
'~ six weeks, the former weighed approximately ten times as much
as the latter. Root examination showed that aeration had elimi-
nated the disease from the soil. e Ly
Because of the expense, these methods of sterilizing the soil will
probably never be practical in the field in a large way, but they
may be useful on small spots. They are of considerable interest
for the information they may furnish as to the nature of the

disease.

SUMMARY

The type of brown rootrot which was present in this field is
closely associated with the previous cropping system.

It becomes most severe when tobacco follows the forage crops,

timothy, corn, rye, alfalfa or clover.

Potatoes are less injurious in this respect than the forage crops.

- With continuous tobacco culture, injury is reduced to a very

low amount. -

- Fallowing without fertilization has the same effect as continuous

tobacco.

Abandoning the land to the natural weed growth for a year

was more beneficial than either continuous tobacco cropping or

fallowing.

Addition of stable manure increased the yield on this field.

Annual applications of lime were beneficial.

Use of an acid fertilizer reduced the disease on the roots, but

did not increase yield, because the soil became too acid for good

growth.

~ The disease can be completely eliminated by steaming the soil or
thoroughly aerating it. Sterilizing by formaldehyde is less bene-

~ ficial than the other methods.

Time of plowing the land as practiced in this experiment had

- .no effect on the severity of the disease.

" RECOM MENDATIONS

On the basis of these experiments, supplemented by results of
experiments in other sections, we recommend the following to the
tobacco grower who has trouble with brown rootrot:

1. Do not attempt to rotate tobacco with other crops. Avoid
particularly the forage crops. Do not use timothy cover crops on
land which shows a tendency toward brown rootrot.

2. Continuous tobacco culture is better than trying to “rest” the
land by growing other crops. If there is opportunity to rest the
land, let it grow up to the natural weed vegetation for a year or
longer.

I T T N I i S g Ny - V"



BLACK ROOTROT RESISTANT SHADE TOBACCO
John G. Wolf

Black rootrot of tobacco, caused by the fungus Thielavia basicola
Zopf, has inflicted heavy loss on growers of shade tobacco. The
disease prevents the normal growth of plants and thus reduces the
yield, even on soil which has all the necessary plant nutrients.

Much of the so-called “running out of tobacco soils” is due to
rootrot. "When such crops as tobacco are grown year after year
on the same land, the soil may eventually become infested with
disease organisms and so be unsuitable for further growing of
that crop. -~

The problem, then, is to produce a tobacco plant that will mature
normally, season after season, on the same field. With this object

in view the writer has carried out his investigations at the tobacco

substation the last three seasons. ,
In the last quarter of a century, a great many disease-resistant

crop plants have been developed. Among them are wilt-resistant

cowpeas, wilt-resistant sea island cotton, alfalfa resistant to leaf

spot, cabbage resistant to yellows, rust-resistant wheat, spinach
resistant to yellows, rust-resistant asparagus, watermelon resistant -

to anthracnose, and smut resistant corn.

In tobacco, black rootrot-resistant strains have been found in
the White Burley type, Wisconsin Havana Seed and Pennsylvania

Broadleaf. No degree of resistance has ever been found in any
strain of Connecticut shade tobacco.
In almost every instance, the first plant selections for resistance

were made in fields where the crop was practically a failure, except

for a few plants, possibly naturally immune, which stood above

the others and seemed perfectly normal. Using these apparently -

resistant plants as a starting basis, eliminating all possible crossing
by selfing, and using rigorous row selections for several genera-
tions, strains have been developed with the desired inheritance and
a high probability of breeding true. Especially is this true with
tobacco, which is normally self-fertilized.

Hugo De Vries, a Dutch botanist, described the appearance of
new characters which were departures from normal. These he
called “mutations.” This change may be in only one visible
feature, such as form of leaf, color of flower, or height of plant.
They occurred in such a way that they could not be due to
Mendelian segregation and many were proved to be actual
germinal changes.

AUTHOR'S ACKNOWLEDGMENT. The writer acknowledges his appreciation
and indebtedness for helpful suggestions and criticisms of Dr. Paul J.
Anderson, pathologist-in-charge of the tobacco substation, and to Dr. Donaid
F. Jones, geneticist of the experiment station,
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ili i ; tremely rare
elf-fertilized species, these oecurrences are extr :
{nwshen found they may be assumed to be mutations and to
- ity to breed true. In cross-fertilized plants

there is a greater chance to select desirable combinations of

" disease resistant factors.

Tt is well to note that a normally resistant plant in a certain
locality may be a failure in some other geographical center, which
is probably due to higher specialization of f‘t‘l.ngl to "Ehe host.
Also, it is often difficult to obtain a uniformly “infected” soil for

experimentation. In our investigation, at the J. Ford Ransom lot

in Windsor, only about one-half of the area in use was found to

be badly infected with rootrot.

Ficure 16. Field of Cuban shade tobacco showing the desirable uniformity
of stand when no rootrot is present.

SYMPTOMS OF BLACK ROOTROT

This disease is prevalent in all the tobacco growing sections of
the northern states and in Europe. Its presence in the tobacco
field first becomes known to the farmer when he notices that the
plants in certain parts of his lot lag behind the rest of the field.
Some may stop growing completely. On hot days the affected
plants wilt and the leaves flag. When the plants are pulled, many
of the lateral roots are seen to be rotted off. The diseased por-
tions of the roots are dark brown to black, instead of white, as a
healthy root should be. On smaller roots the lesions go completely
through and the root drops off, but on larger laterals the lesions
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appear as black, rough enlargements, while the center of the root

may still be healthy. Loss of the roots has a direct connection -

with the flagging leaves, since the reduced root system is unable
to supply enough water to equal the volume which is transpired
by the leaves on a hot day. k

Soils particularly conducive to roétrot are those which are
heavy and cold, apt to be water-logged, those which are nearly
neutral in reaction, usually due to liming, and those which have
been manured heavily.

IMPORTANCE OF BLACK R(jOTROT TO THE SHADE INDUSTRY

Shade tobacco is more susceptible to black rootrot than either
of the other two types of tobacco grown in Connecticut. Although
it is well known to all shade growers that thousands of acres of
shade land have “run out” since this type has been grown on it, it
is not so well appreciated that most of this “running out” is due
to increase in prevalence of the black rootrot fungus in the soil.
When the reduced yield makes it no longer profitable, this land
must be abandoned for a time and the poles and wire transferred
to other land. This transfer, the added expense of leasing or
purchasing new land, the necessity of operating at a distance from

home and frequently from convenient sheds, all must be computed -

in the bill which the grower pays to rootrot. If it were possible
to calculate in dollars the loss the growers have sustained from

these operations and from the reduced yields, the figure would be .

in millions. Suffice it to say that it is the most serious disease
problem with which the shade grower must contend.

ORIGIN OF THE 4R RESISTANT STRAIN §

Since resistant mutations have been found in other types of
tobacco, it was not unreasonable to believe that one would be

found sometime in the Cuban Shade type. Although many fields

had been carefully searched for years, no indication of resistance
was found until 1927. 1In July of that year it was discovered on
the badly diseased part of a shade field, owned by Mr. Ransom, that
a few strong luxuriant plants grew twice the height of the sickly
little ones about them. They had sturdy .stalks in contrast with
the “pipe stem” stalks of the other plants. These large plants
were not grouped in one place, but were scattered singly over
more than half an acre. This part of the field had suffered from
rootrot several years before 1927. When some of the little plants
were now dug up they showed a badly rotted root system, charac-
teristic of black rootrot. s

Close examination and testing of the soil at the base of the
few large normal plants failed to show any difference between this
and the soil in the rest of the field. In leaf shape and other
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or characteristics, these plants were like the normal plants
g;grvr;’tktlhe unaffected part of %Jhe field. There was therefore no
' reason to suspect that these plants were a different type of tobacco,
' accidentally introduced, or that they were affected by any soil dit-
ferences. They could only be a mutation or a hybrid from some
ious crossing. »
Pr?gguiry revea%ad that the seed was the same as the owner had
been using for several years. It was originally from the same
' strain as that grown by the other_ s.hade growers, thg: Hazelwood
type, brought from Cuba by William Hazelwood in 1903, and
selected for uniformity for a number of years by J. B. Stewart
and co-workers. Mr. Stewart states that the seed which he finally
istributed and is now universally grown in the valley is the
rogeny of a single plant which they selected. Therefore it does
ot seem likely that these plants could have come from segregation
n a hybrid population. : |
Although the diseased plants “spindled up” taller in the latter
t of the season, they never produced leaves of any commercial
ue and were always much inferior to the mutants in size. The
eed heads of 18 of the larger plants were bagged to prevent any
ental crossing. The progeny of this seed was subsequently
gnated as the “4R strain” (abbreviation for Ransom Rootrot
Resistant) to distinguish it from the ordinary shade tobacco.
- After the seed had been harvested, the root systems of the
bagged plants and of neighboring small plants were washed and
amined. The root system of the susceptible plants was badly
eased, most of the lower roots being mere stubs. The best
ts were at the top and had developed after the bottom ones had
een rotted away. The root system of each of the 18 healthy was
everal times as large as the others and was characterized by strong
g laterals at the bottom. There were lesions of black rootrot,
wever, even on these roots, but not nearly so numerous as on
ne susceptible plants and the injury was small. Apparently we
here, not immunity, but a high degree of resistance, or,
0ssibly, it might be called increased root vigor.

FURTHER TESTING OF THE 4R STRAIN IN 1928

This rootrot infested field, where the first selections were made,
was kindly made available by Mr. Ransom to continue the selec-
ons under an environment favorable to development of the
disease.

The selfed seed, obtained from the selected plants of 1927, were
wn in 1928, the progeny of each plant being kept separate. In
he bed no variation could be discerned between the resistant and
e ordinary Cuban seedlings, both being vigorous and normal.
Late in May, these plants were set in the Ransom lot and also
0 an uninfested shade field on the station farm in order to observe
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the quality of the product under normal conditions. The regular

Cuban was used as a check in both fields.

- Early in the growing season, it was noticeable that many rows
showed considerable vigor and some resistance when compared
with the checks. Unfortunately for the €xperiment, this - was a
poor rootrot year, for the plants brought to the laboratory in
July showed but little infestation, while the check rows had slightly
more. Later observations taken on field growth showed the resist-
ant rows to be far superior to the checks, in vigor and general
growth. : :

About the middle of July, the best plants from the best rows

Ficure 17. Ro;v of common Cuban between rows of 4R Cuban. All set
the same day.

were selected with the assistance of two experienced shade
growers, Mr. Ransom and Mr. Stewart. The object of this selec-
tion was to choose plants having ideal Cuban characteristics, leaves
of good texture, proper size and shape, with' a goodly number of
marketable leaves and generally showing good commercial possi-
bilities. These were properly tagged and selfed by bagging.
The plants set in the station tent afforded an opportunity for
comparing the quality and the tobacco was followed through to
the grading tables. These leaves showed no significant difference
in quality as compared with the regular Cuban. Apparently, then,
the selections must be made mostly on the basis of apparent
resistance. Soil samples taken on the field showed about the same
reaction as the preceding year. The root systems when dug up
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‘. " i i lants to be
: refully examined shoyved those of the resistant p
} ~?ri-decf yet h}:;ving'a few lesions of black rootrot. Since two rows
1? 31; s]l’mwn most promise during the season, twenty of thfe best
?ants from these two were selected for seed with which to
~ continue the tests for 1929.

X : CONTINUATION IN 1929

E . Seed of each of these 1928 selected plants was sown separately
' and one row each was set in the Ransom field early in June, 1929.

FI6ure 18, Resistant Cuban plant (4R) on right compared with common
uban on left,

As before, ordinary Cuban was used for a check. As early as
July 10, it was noticed that the check rows seemed stunted or were
tather slow in starting and many rootrot lesions had developed,
while the 4R strain was exceedingly vigorous and examination
showed little, if any, rootrot infection.
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One of the interesting facts of 1928 and 1929 was the uni-

formity of the plants in each of the resistant rows, which shows a

definite mutational characteristic. As before, some rows seemed
superior to others and showed considerable promise. This was
evident on the left side of the field, where the rootrot infection
had always been severe. On the right this variation was not so
pronounced.

On July 16 the resistant rows far outstripped the check rows of
the regular Cuban. This difference between the resistant and
susceptible Cuban plants is shown in Figures 17 and 18 from

photographs taken on this date. One hundred plants on the sus-.

ceptible row at this time averaged 41 inches in height, in contrast

Ficure 19. Root system of 4R Cuban plant (right) compared with that
of common Cuban. ! : X

with 67 inches as the average of an equal number on the adjacent -

4R row. On July 22 the 4R plants stood 24 inches higher than

those on the check rows on the left side, where the rootrot infesta-

tion had been the worst. At this time, the resistant plants at the
right, less infested part, also were taller and superior in every
way to the normal check rows. The first priming of a resistant
and an adjacent susceptible row was taken for measurements after
curing and sweating. From these the following measurements
were taken at time of sorting:

Susceptible Cuban > Resistant 4R4

Average length of leaf ......... 10 inches 14 inches
Average width of leaf ......... i %
Weight of first picking (to acre) 175 lbs. 340 1bs.

The 4R leaves were of good size, shape and quality. The leaves
of the susceptible Cuban were short, narrow, pointed and prac-
tically none was considered to be of commercial value. Also none
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e leaves above the first picking became large enough to be of
value. ~ 1

vﬂ;ﬂy fall, the roots were dug and examined. The root
ims of the resistant plants were large, white in color, had many
no laterals and were comparatively free of rootrot lesions.
5n the check, they were smaller, with stubs due to rotting off and
L an abundance of lesions.

?en in July the best rows were selected and the best plants
ed by bagging. On the first of August the severe hail storm hit
section, but sufficient seed to continue this strain was saved.

SUMMARY

. A strain of Cuban shade tobacco highly resistant to rootrot,
not differing in other respects from ordinary shade tobacco, has
isolated and tested for two years in this field. i
 The strain at this time is fairly uniform, which shows it to
mutation and not a hybrid.
Resistance to disease is often not absolute and the extent of
m is greatly influenced by environmental conditions. It is
efore desirable that the 4R strain be tested on other fields,
station will be glad to furnish a limited amount of this seed
-~ trial to growers who have infested fields.



SEASONAL FLUCTUATIONS IN SOIL REACTION
T. R. Swanback and M. F. Morgan

Soil acidity, as measured in terms ‘of pH values, has become of
such great interest to tobacco growers that soil tests are being
made at frequent intervals on a’ great many tobacco fields. A
considerable amount of confusion has arisen because carefully
selected soil samples of the same field frequently show pronounced
variation in reaction when ‘collected at different dates. Is this
phenomenon to be ascribed to errors in sampling or in method of
measurement of pH values, or does the pH of the soil actually
change from time to time?

Other investigators have noted seasonal changes in the acidity
of certain plots where soil conditions and methods of testing were
carefully controlled. Kelley* found variations in pH in the same
plot which amounted to 1.0 pH during the year. During the
summer, with a prolonged drouth, there was a continual increase
in acidity, while fall rains produced a decrease. With the coming
of winter, pH values showed a slight increase in acidity when the

soil became frozen, while in the spring the soil returned to a -

normal reaction. Baver,* studying changes in acidity from day to
day during the summer, observed that two unlimed plots became
progressively acid through the season from May to September and

concluded that there is a constant increase in acidity from spring.

to fall, with a return to approximately the original acidity the
following spring. He ascribed this seasonal trend either to the
dehydration of colloids by drying of the soil, or to the accumulation
of soluble salts during the summer.

During the past three seasons data on periodic variations in the

acidity of certain plots at Windsor show that tobacco soils of the

Connecticut valley may also show a similar seasonal change in pH.

SINGLE NITROGEN SOURCE PLOTS AT WINDSOR

A set of plots at Windsor, where the effect of different carriers
of nitrogen is studied, has also been used to observe the soil reac-
tion during the various seasons. Four plots were laid out in the
spring of 1926: cottonseed meal, nitrate 6f soda, urea and sulfate
of ammonia. Three were added to this series in the spring of
1929: castor pomace, linseed meal and dry ground fish.

Reactions were determined before fertilizers were applied in
1926 and 1927, and from December of that year up to date nearly
every month.

The graphs in Figure 20 show that the reaction varies consider-

* Soil Science, 16, 46-47.
? Soil Science, 23, 403-407.
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al ring the year. The heavy line, representing reactions on
':}?éycg?tongeed tr}lleal plot, probably expresses approximately the
" geasonal fluctuations in pH values which may occur in an ordinary
" tobacco soil. The differences between the summer months and
other seasons may range from one-half to more than a unit pH.

i Figure 20 also shows clearly the: extremely acid condition which
~ is produced by sulfate of ammonia, as compared to the tendency
~ of nitrate of soda, while urea and the organic fertilizers are inter-
" mediate in their effects.

SEASONAL TRENDS IN CONCRETE-WALLED SOIL PLOTS AT
NEW HAVEN

Since the spring of 1927, the soil reaction of forty-eight small
 concrete-walled soil plots has been determined at frequent inter-
* yals. Various combinations of lime, nitrogen, phosphorus and
. potassium have been applied from time to time in experiments
with vegetable crops. Urea has been the sole source of nitrogen.
~ On all treatments there was an increase in acidity during the
summer of 1927. Marked fluctuations occurred, since the rainfall
~ was irregularly distributed. There was a decrease in acidity in
' the fall, with a slight increase in the winter period. In 1928 there
was no significant increase in acidity during a summer of heavy
and well distributed rainfall. Fall and winter brought slightly
‘more acid conditions. The spring of 1929 brought a return to
onditions similar to previous years, while the very dry summer
howed high acidity, which decreased after heavy August rains,
~ and increased considerably during the dry period of early autumn.
. The acidity was still higher than normal in December, 1929,
although it showed a gradual rise in pH values (decreasing
acidity). : i
Treatments including nitrogen showed increasing acidity during
the months following their application, to a much more marked
degree. The following figures, compiled from thirty-four succes-
. sive dates during the period May, 1927 to December, 1929, show
. that the nitrogen treatment is a very important factor in accent-
- tating these periodic fluctuations: :
i Minimum

Mean Average departure Maximum
Treatment pH from mean pH D pH
INonie/ . o, &7 ia 4.95 15 5.39 4.51
il 5.07 s 5.40 4.61
NP o 481 29 5.48 4.15

NITRATE CONTENT OF THE SOIL AS A FACTOR IN SEASONAL
= FLUCTUATIONS

- The lysimeter experiments with different sources of nitrogen on
Various soils have provided some data as to seasonal change in pH
on soils which were also studied weekly as to nitrate nitrogen
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Ficure 21.

at rates of application ‘equivalent to 200 pounds of nitrogen to
the acre, on each of the soils. The soil, in small cylinders, was

cept fallow during the season. '

- Figure 21 shows the fluctuations in nitrate nitrogen :md pH
from week to week for the average values of the four soils. (It
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is to be noted that the pH is plotted upside down so that if an
increased nitrate content is accompanied by increased acidity, the
corresponding decreased pH will show as a rise in the curve.)

A good general correlation is apparent, although the decrease in
acidity does not appear to take place as quickly as the decreased
nitrogen content. A similar agreement is noted with each soil,
although space does not permit presentation of _complete data.

Nitrate of soda, in the heavy.application used in this experiment,
produced an increased acidity (compared to the “no nitrogen”
treatment), as long as any'of the nitrates remained in the soil,
although the acid-forming tendency was less marked than the three
other forms of nitrogen. Urea produced practically as high an
acidity as sulfate of ammonia, although its effect was less
permanent. '

CONCI.USIONS FROM PH FLUCTUATION STUDIES

During the late spring and early summer season, particularly
after the application of high applications of nitrogenous fertilizers,
there is a marked increase in soil acidity (decrease in pH). A dry
season produces a more acid condition than a wet season. With-
drawal of nitrate nitrogen by the crop and the leaching of the
fertilizer from the soil by heavy rains restores the pH to a normal
condition in the autumn. During the winter season there are
decreases or increases in acidity, which may be due on the one hand
to mild periods when the frost goes out of the ground, or, on the
other hand, to the accumulation of acids which are added by rain
or snow and which cannot escape from the frozen soil. A return
to normal conditions can be expected in the early spring.

The importance of having the tobacco soil tested for reaction has
more and more been observed by the growers. From the data
presented above, it is evident, however, that it is of equal impor-
tance to make allowance for the seasonal fluctuations. It seems

reasonable to assume that proper times of testing the soils would ' .

be in April or October since the intermediate values are attained -
then.

DAMPING OFF OF YOUNG SEEDLINGS

In unsterilized plant beds in the station greenhouse, young seed-

k- -'lings almost as soon as they could be seen, began to die off and

di . This continued until the few plants left were more
?ﬁzipgiali-nch high. They died off in bunches, particularly where
the stand was thickest. This same trouble appears always to be
present in the greenhouse and has been observed in seed beds else-

- FIGURE 22. Sterilized and unsterilized plant beds. Bed to the right was
soaked with 1% acetic acid.

where. It is not known just how prevalent and destructive it is
among the tobacco plantations of the state, because no compre-

- hensive survey has been made, but troubles which appear to be the

Same are common every year.
A close examination of the young plants shows that the stalk
IS attacked at the base between the soil and the first leaves. This
part of the stalk shrivels to a string, then the plant topples over
- and dies on the ground. The affected part of the stem may

- remain green for a long time or may turn brown. Under damp

Conditions the top of the plant remains alive for some time after
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the stem is rotted through, but finally all parts of the plant become
slimy and rotten.

When the dead plants afe examined under the microscope, they
are found to be completely permeated with the mycelium of a
fungus, Pythium. This fungus lives in the soil, but is able to
attack and live on the seedlings only in their very young stages.

In order to see whether this condition could be prevented by
sterilization, two new beds were started with the same soil. The
soil of one was saturated with a one per cent solution of acetic
acid and was seeded about three weeks later. The other was
seeded at the same time without sterilization. The plants all came

Ficure 23. Tractor plowing in the open field.

up about alike but within a few days plants in the unsterilized soil
began to disappear and the disease ran its normal course. The
appearance of the sterilized and unsterilized beds when the plants
were three weeks old is shown in Figure 22.

Acetic acid completely prevented the disease in the sterilized
bed. Undoubtedly the same results could be obtained by steriliz-
ing with formaldehyde or steam. Acetic acid has the advantage
of being cheaper.

RAISING TOBACCO BY TRACTOR

- Just as in industry, machine labor is replacing hand labor, so

ulture, the tractor is rapidly replacing both horse and man

in agric
E In other types of farming, this change has progressed

labor.

= further than in tobacco growing, but even in this intensive farm-

ing, the change is.inevitable. Thp many obvious advantages of
the tractor make it only a question of a few years and some
jmprovements in tractor machinery before we shall raise tobacco
without horses and with much less hand lqbor. The _greatest
obstacle to more extensive use of the tractor is the conviction of
many growers that it can be used only for a part of the operations

FIGURE 24. The off-set plow which will cut the furrow within two inches
of the shade poles.

of growing the tobacco crop and that it will still be necessary to
‘keep horses for the other operations. This means the maintenance
of two power systems. If it could be demonstrated that the
tractor can do all the operations just as well as horses, the

- substitution would be made rapidly.

To see how effectively all the operations of tobacco growing
COuld.be performed by tractor and to make improvements in tractor
Mmachinery so that it will be suitable for all necessary operations,
an experiment in co-operation with the International Harvester
~Ompany was begun on the station farm. During the season of
1929 no horse was used for any operation on the farm. The
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tractor grown crop was just as good as other crops. It was neces-
sary to experiment with different types of implements, but in the
end a suitable one was found for every operation.

Plowing and harrowing the open fields presented no problem
because these are already common practices with many growers.
The shade fields presented a different” problem, the necessity of
finding a plow which would turn the furrow up close to the poles
and between them. The two bottom plow illustrated in Figures
23 and 24 was finally adopted as suitable for this purpose. It has
a very wide adjustable offset. For the furrow directly in the pole

Ficure 25. Setting_ by tractor. A two-row transplanter will be substi-
tuted next year for this one-row machine.

row a shift lever, not shown in the figure, was attached in such a
way that the plow could be shifted around the poles. Although
this did not operate as smoothly as desired, it is believed that this
difficulty can be overcome so that it will not be necessary to use
horses at all. The enormous saving in time and labor in fitting
the land by tractor instead of horses needs little demonstration.
Shortening the pole of the fertilizer drill was all that was neces-
sary for the operation of spreading the fertilizer. The same was
true for the transplanter. The one-row setter shown in Figure 25
was an ordinary Bemis setter with a short pole. A two-row
setter for this purpose has more recently been manufactured and
it-is preferable to the one-row setter, not only because of the
saving in time, but more particularly because it keeps the distance
between the pair of rows always the same. This is rather essential
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i - i to be used later.
+ the best operation of the two-row cultivator > usec
:I-I?he uniformity of speed of the tractor and its suitability for

. making perfectly straight rows are distinct advantages over horses.

Cultivating was done with a two-row cultivator. The gangs
of this machine are attached to the side of the tractor, where they
can be watched by the driver. This also makes it possible to turn
the outfit in a very small space at the end of the rows. Any

- combination of shovels may be used. With this outfit it is possible

to cultivate until the tobacco is 30 i‘nches }}igh. i

A stock objection to the tractor is that its weight and the broad
wheels pack the soil too much. It was found in this experiment
that packing could be entirely eliminated by the use of open-face
wheels. For drawing the tobacco racks during harvesting it was

~ necessary only to shorten the poles.

Further improvements are being made and the experiment will
be continued, but there do not appear at present to be any great
mechanical difficulties in the way of substituting tractors for horses

entirely in growing tobacco.

CEL-O-GLASS SEED BED SASH

“Cel-o-glass’ is a glass substitute made of fine mesh wire screen

" imbedded in a translucent material, light and somewhat flexible.

The manufacturers, the Acetol Products Company of Ne;w York,
claim that it transmits 80 percent of the sun’s rays, including 35 to
40 percent of the ultra violet rays which are excluded by ordinary
glass. 1

It has been suggested that “cel-o-glass” could be substituted for
ordinary glass in tobacco seed bed sash with the following

“advantages:

1. It is flexible and does not break. Hence the labor and
expense of replacing glass are eliminated. j

2. Tt is lighter and does not require as heavy a frame. (Frames
which we used weighed less than half as much as glass frames.)

3. The labor of handling is greatly reduced.

4. The temperature is more uniform, that is, lower during the
day and higher during the night than when ordinary glass is used.

The first three are obvious, since this material is not easily
broken and the sash are much lighter than those ordinarily used.
To test the fourth claim we made a trial, for which the manu-
facturers furnished the materials. One section of the 1929 beds
was covered with six cel-o-glass sash, while on the next sections
the ordinary sash were used. These sections were separated from
€ach other and from the rest of the bed by board partitions.

Observations were made throughout the season, but no con-
tinuous temperature records were made. Plants under cel-o-glass
did not grow as rapidly as under ordinary glass. It required about

- ten more days to grow them under the substitute to a size suitable

for setting. = Otherwise, no differences were observed.
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FOREWORD

The outstanding contributions of Thomas Burr Osborne to the
chemistry and physiology of proteins have brought honor to his
name and have reflected lasting credit upon the institution he
served so long and so devotedly. It seems fitting therefore that
the Station should recognize his distinguished public service by

some permanent testimonial of his worth. This bulletin aims to

serve as a memorial of him by the colleagues with whom he labored
daily, showing also something of his varied interests and activities
aside from the problems of his life work, and something of those
qualities which compelled the admiration of his associates and won
their affection.

The committee gratefully acknowledges the courtesy of those
editors who have permitted the reprinting of published articles,
and desires to express its indebtedness to Miss Luva Francis who
compiled the bibliography.
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DR. OSBORNE AS AN ASSOCIATE

facts about Dr. Oshorne’s inheritance, his education, his
ntinued work, its great results and its final public recog-
are set forth in the papers which follow. I wish to speak
briefly of some of the personal qualities of the man with
n I was associated in the Agricultural Station for more than
rs.
is not easy to speak soberly and without feeling of a
on and loved friend whose devotion to his work and
dogged perseverance in meeting its difficulties I had
d almost daily for many years and in which I had shared
intments and his successes. ¥
rst impression of a stranger meeting him for the discus-
things in which both were engaged would probably be
sborne was a severe and just critic of his own work and that
He made it very clear that he could not accept any
statement unless its proof was absolutely clear to him.
ed half truths and “hedging,” “for men in earnest have
e to waste in patching fig leaves for the naked truth,” but
ways. He was quick with suggestion and help to his
as free and judicious with praise as with criticism.
devotion to his work, the originality of his thought
inspiration of his example raised the tone of the work of
' were his associates in the Station. Each of his assistants
fellow worker, helped and encouraged by him and shown
s work was an important part of the whole research.
s as he was to keep his staff intact, when he saw that one
r for other and better paid work, he would tell him and,
shed, help him in getting a more satisfactory place else-
In times of their disability or illness he was quick to
using his own means—sometimes largely—if that was needed.
. Osborne had no taste for poetry, the drama or noble prose.
s a realist. He did not find in these things much stimulus
imagination or charm for his leisure time. But he found
in thinking of the great problem which possessed him, a
dy of those things which are the basis of all physical life.
a work which needed not only an expert chemist but a
of great originality, with clear thought on all the possibilities.
ithal a trained imagination; not “mere delectation meet for
nute’s dream” but for the grasp of a vision and then strict
g of its value. He rejoiced in the discovery of a vitamin,
see the knowledge of it saving the health and life of thou-
of children in Russia was worth a lifetime. On the walls
 study hung the pictures of Liebig and Johnson, on his desk
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was his wife’s picture and near by on the other wall was a large
diagram of a protein complex as he conceived of it, changed from
time to time as his work went forward.

These were his visions. He spent forty years of his life in
study and laboratory, devoted to a particular problem, putting
aside tempting offers to engage in better paid work elsewhere
and the other temptation to exploit his work in popular articles.

Such was his life work, but not his life, which had wider
interests. ; .

During his boyhood and youth he was greatly interested in the
study of plants, insects and. particularly of birds. He was a keen
and accurate observer, not only recognizing their names but their
nesting, feeding and migrating habits. He collected nearly one
thousand specimens, some mounted, but chiefly prepared skins.
In C. H. Merriam’s Catalogue of the birds of Connecticut
acknowledgment is made and there is frequent reference to the
valuable contributions of T. B. Osborne. About 1880 his collect-
ing was discontinued, as he was occupied with his chemical studies,
and the specimens were given away. But his intimate knowledge
of bird life remained a lifelong interest and pleasure to him.
While walking with friends and discussing things of mutual
interest the flutter of a small bird or a bird song would halt every-
thing until he had seen and identified his friend and interrupter.
When plagued with insomnia, as he often was, he would catch in
the fall and spring the notes of migrating birds flying high at
night and sometimes recognize the species. A love of nature was
music and poetry to him. ;

His interest in the political questions of the day was keen and
his knowledge of financial matters made him an active director of

the Second National Bank, where he served for -years.

- But this is not all that specially endeared him to very many
who were his intimates or were within his influence. A wholesome
clean-minded man, quick, impulsive, generous and broadminded
and in all ways companionable; these qualities are a large part

of what made the world better for his life and our lives the -

poorer by his going.

Epwarp H. JENKINS.

WORK OF THOMAS BURR OSBORNE (1859-1929)*

t is given to few men to begin a sciqntiﬁc career With an
estigation in an obscure and unattractive ﬁeld, to continue
r labors in it throughout a long and active life and ultlmatel.y
ee this field become one of the most fertile and widely culti-
d in their particular domain of science. The work of Thomas
-+ Osborne on the vegetable proteins, continued from 1889
| his retirement in 1928, furnishes a striking example of a
‘devoted almost exclusively to scientific research upon a single
up of substances and their derivatives. Owing to the diver-
relationships of these substances this work has had a -
und influence upon many phases of biochemistry.
Osborne was born in New Haven, Connecticut, on August
He was graduated from Yale University with the degree
A. in 1881, and received his doctorate from Yale in 1885.
dissertation was on “The Quantitative Determination of
um.” From 1883 to 1886 he was an assistant in analytical
stry at Yale and during this period published several papers
with analytical problems.
ay, 1886, at the invitation of Professor Samuel W. John-
ofessor of agricultural chemistry at Yale and director of
onnecticut Agricultural Experiment Station, Dr. Osborne
e a member of the station scientific staff, forming a connec-
e retained until his death on January 29, 1929. Professor
nson had become interested in Ritthausen’s extensive studies
vegetable proteins. He was fully alive to their significance
suggested that further investigation was desirable. Accord-

out interruption until his retirement.
r. Osborne’s work on the vegetable proteins falls chrono-
y into three phases. From 1890 to 1901 the chief interest
n the preparation of pure specimens of the proteins of plant
s. The initial investigation of the oat kernel, published in
1, was followed by a series of papers in which the proteins
0 no less than thirty-two different seeds were described.
1 of these was prepared, where possible, by a number of differ-
methods; the criterion for purity and individuality was ulti-
analysis for carbon, hydrogen, nitrogen and sulphur.
nie properties of these substances were such as clearly to show
vantages, for scientific investigation, of the reserve proteins
eeds over the proteins of animal origin. Efforts to isolate
€ins of definite properties from the complex mixtures in

eprinted from Science, 69, 385 (1929) by permission of.the editor,

. Dr. Osborne began in 1888 the labors that continued
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animal tissues had been for the most part unsuccessful, and even
as late as 1911 ovalbumin was the only animal protein that had
been clearly characterized as a chemical individual. On the other
hand, many seed proteins were early- shown by Dr. Osborne to
be chemical individuals and preparations possessing identical
properties were reproducible at any time.

A careful investigation was ‘made of the proteins which had
been previously grouped under the terms legumin, conglutin and
-vitellin, and it was shown that many of the proteins which thus
had been brought together were, in fact, distinct substances.
Specific designations were, therefore, in many cases coined and
the use of the older names was restricted to those proteins to which
they had first been applied. This clarification of the nomenclature
has been of immense assistance in bringing a semblance of order
into an almost hopelessly confused subject.

A few proteins had been previously prepared in crystallized
form by other investigators. Dr. Osborne crystallized many of
the seed globulins, and the readiness with which this could be done
emphasized the fact that these proteins were definite substances
entitled to the serious consideration of chemists.

The second phase of Dr. Osborne’s work was initiated in 1899
with a paper? in which it was shown that the crystalline protein
edestin from hemp seed forms two compounds with hydrochloric
acid, a mono- and a di-hydrochloride, that the solubility of edestin
in acid increases in direct ratio with the amount of acid present
and that a number of crystallized vegetable globulins behave as
bases neutralizing definite proportions of acid. In other words,
the behavior of these proteins was that to be expected of basic
substances of fixed composition. This was the end towards which
his careful descriptive studies had been directed,”a demonstration
that proteins were definite chemical individuals. The position
here taken was strengthened by later papers in which it was shown
that proteins in general behave towards acid like bases, that they
form salts both with acids and with alkalies and show many evi-
dences of a capacity to undergo electrolytic dissociation and enter
into ionic reactions.

These results emphasized the desirability of more complete
chemical characterizations of the different proteins. The develop-
ment of the methods of analysis of proteins at the hands of Haus-
mann, of Kossel and of Fischer furnished powerful means for
supplying this and full advantage was taken of them. Further-
more, determinations of physical properties such as specific rota-
tion, the heat of combustion and solubility in saline solutions
contributed materially to the solution of the problem.

By 1908, when the paper on “The Different Forms of Nitrogen

*T, B. Oshorie, J. Am. Chem. Soc. 21, 486 (1899).
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Proteins,”® perhaps Dr. Osborne’s most widely quoted con-
bution, appeared, data had been accumulated which indicated
clearly that few proteins had been obtained tbat cquld not ‘pe
»mpletely characterized by the methods of_ amino acid analysis,
pled with a study of the physical properties. :
Beginning in 1906 and continuing for about six years, Dr.
sborne, with the aid of a number of collaborators, carried out
series of analyses of the amino acid composition of proteins by
the Fischer ester distillation method. These studies set a standard
such work which has been surpassed only since the introduction
recent years of greatly improved methods for dealing with
.rtain of the amino acids. Characteristically, he returned again
d again to the analysis of a few of the proteins, such as casein,
in and zein, which possess special economic importance, each
e increasing the summation of the components by the use of
more refined technique. These analyses laid the foundation for
extensive studies of the nutritive properties of proteins that
ere begun in collaboration with Professor Lafayette B. Mendel,
f Yale University, in 1909 and continued until 1928. This
ect of protein chemistry had attracted Dr. Osborne’s interest
m the earlier part of his career; but he had realized that until
re and uniform material could be obtained in abundance and its
iposition established by chemical analysis, an investigation of
omparative nutritive properties of proteins was useless. The
ng differences which now became evident in the composition
many of the proteins suggested that their biological values
%ht be correspondingly unlike.
It may be worth while to point out that in 1911 the notion that
roteins might differ widely in nutritive value was relatively new.
The chemical methods showed that wide differences in amino acid
e-up occurred and, where these failed, the anaphylactogenic
lationships which had been studied in collaboration with Profes-
sor H. Gideon Wells, of Chicago, emphasized the difference in all
save a few remarkable cases. But where wide chemical differences
urred, as between edestin and casein, both of which were found
) be adequate for growth, it became necessary to suppose that
e animal organism is capable of effecting far more elaborate
8 ?ild el};fensive chemical transformations than had generally been
- thought.
The investigation of the nutritive properties of the proteins
olved the development of a technique for feeding individual
mall animals which would permit accurate measurements of the
1ood intake. This was successfully accomplished, but the first
. SXperiments in which the pure isolated proteins were fed, together
‘With sugar, starch, lard and an inorganic salt mixture, showed

gst'lis?(%%bzf)me' C. S. Leavenworth and C. A. Brautlecht, 4m. J. Physiol.,
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that normal growth of young animals did not take place, although
mature animals, as well as young, could be maintained for con-
siderable periods. Growth of young animals could readily be
secured when dried whole milk powder was furnished together
with starch and lard.  This appeared to indicate that milk con-
tained something other than protein essential for growth. The
preliminary assumption was made that the missing factor might
be supplied by the inorganic constituents of the milk, and it was

- found that excellent growth could be secured when evaporated
milk serum, from which casein and lactalbumin had been removed,
the so-called “protein-free milk,” was added in sufficient amounts
to a diet of isolated protein, starch and lard. With the assistance
of this material an extensive investigation revealed wide differ-
ences in the alimentation of animals on different proteins. Ani-
mals rapidly failed on zein and gelatin, were maintained on
hordein, rye and wheat gliadin but grew well on edestin, wheat
glutenin, lactalbumin or casein. Further work showed that the
failure of animals on a zein diet was due to the lack of tryptophane
and lysine in this protein. When these amino acids were supplied
growth occurred. Similarly, gliadin could be made adequate for
growth by an addition of lysine in which this protein was
conspicuously deficient. .

The use of protein-free milk in diets was attended by certain
difficulties. It is not entirely free from nitrogen and it could
not be successfully replaced by an artificial mixtute of salts made
to imitate the composition of milk ash as closely as possible.
Furthermore, animals nourished on this diet over long periods
ultimately ceased to grow and declined rapidly in weight. In
every case such animals could be brought to a normal rate of
growth by changing to a diet containing whole milk powder, and
the ultimate failure on protein-free milk could be postponed or
averted by feeding whole milk powder for occasional short inter-
vals. An examination of the composition of the two types of
food revealed that the most conspicuous difference lay in: the
presence of milk fat in the dried milk food. Experiment soon
showed that the addition of butter to a casein, starch and protein-
free milk diet sufficed to permit normal growth to maturity.
When butter was added to a diet of dried skim milk upon which
it had been found that animals ultimately failed, complete reali-
mentation occurred. :

These results were published in 1913. The paper describing
them was submitted to the Journal of Biological Chemistry about
three weeks after a paper by McCollum and Davis in which simi-
lar results secured by the use of an ether extract of egg yolk and
of butter, were described. The observations indicated that a sub-
stance occurs in butter which is essential for animal growth.
This substance was later designated as vitamin A. .
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" In the following year the important observation was made 'that‘
the same stimulation of growth could be secured by the add1t1pn
of cod-liver oil to’a diet of purified food substances and protein-
ee milk, a discovery which served to focus attention upon ’ghe
value of this oil, in particular as a curative agent for the peculiar
eve condition known as xerophthalmia that was regularly encoun-
d by Osborne and Mendel in animals on the deficient diets.
the close of the war the sight of many children in Europe was
preserved by its use, a remarkable example of the application of

ientific results to practical problems. ' :
" The later extensive contributions of Dr. Osborne and his asso-
ciates to the science of nutrition can only be indicated. Much
" labor was devoted to the study of the nutritive value of the pro-
s of the commercially important foods and this work gave a
jonal explanation of many practices which empirical experience
had shown to be advantageous. The distribution of vitamins A
d B in natural food products was studied and considerable suc-
s was attained in an effort to prepare a vitamin rich concentrate
m yeast. The phenomena of growth, its suppression and
acceleration under various regimens, the effect of the individual
jorganic constituents of the diet, these and many other topics
eceived attention at different times.
The remarkable influence of minute traces of certain organic
ibstances, the presence or absence of which in the diet deter-
mine success or failure of nutrition, drew attention to the import-
ance of an investigation of the constituents of living cells. This
led to a detailed study of extracts of the alfalfa plant and of yeast,
both of which are valuable sources of vitamins. Much of the
information secured did not reach the stage of publication, but a
striking demonstration was obtained of the complexity of the
emical environment in which the life process takes place.
- It would be incorrect to assume that Dr. Osborne’s interest in
the fundamental chemistry of proteins waned as he penetrated
more deeply into the mysteries of animal nutrition. Innumerable
chemical problems arose as a result of the feeding work and
demanded solution. Such, for example, was the discovery in
1913 of lysine among the products of hydrolysis of gliadin: its
presence had escaped the notice of previous observers, including
himself. A study of the constituents of milk in 1917 revealed a
new protein soluble in diluted alcohol, the first animal protein
- possessing this property to be found. Its anaphylactogenic rela-
tionships were worked out in collaboration with Professor Wells
in 1921, and it was demonstrated to be distinct from the other
- three proteins of milk.

Dr. Osborne made a fundamental contribution to the chemistry
of nucleic acids in 1900, when he announced the discovery of
tritico-nucleic acid in thé wheat embryo and observed that this
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substance yielded the purines, guanine and adenine, in molecular
proportions. Subsequently he made it clear that the various
nucleoproteins which could be prepared from the wheat embryo
were in reality salt-like compounds of one and the same protein
with variable proportions of nucleic acid. ~ Generalizing from these
observations he pointed out that the numerous nucleoproteins from
animal sources that had been described were, very probably, also
salt-like compounds of protein with nucleic acid.

Although all the preparation work and much of the chemical
investigation of the proteins was done before the modern concep-
tions of acidity had been advanced, Dr. Osborne was aware of
the influence of different degrees of acidity on his preparations.
One of his early papers on the effect of small amounts of acid on
edestin®* contains the phrase “the concentration of the hydrogen
ions in the solution,” and it was his custom invariably to state the
indicator which he used. It was not sufficient to neutralize a
solution; the solution was neutralized to phenolphthalein, or
litmus, or tropeolin, as the case might be, and the differences in
behavior so indicated were fully appreciated. It is this meticulous
attention to detail which gives Dr. Osborne’s early work a value
to the present-day physical chemist and renders it possible to
furnish an interpretation in terms of modern theory, as has
recently been done by Cohn.

Dr. Osborne was one of the most distinguished pupils of Pro-
fessor S. W. Johnson, and through him traced his intellectual
ancestry back to Liebig, the founder of agricultural chemistry. A
painstaking, careful investigator who spared no effort, time or
expense in the attainment of the truth, Dr. Osborne accepted no
result until it had been subjected to the test of rigorous and
repeated experiment and all his publications bear the marks of
meticulous editing, lest a statement should to the slightest extent
pass the bounds of ascertained fact.

‘To those who were privileged to be associated with him in his
work he was a rare stimulus, a formidable opponent in argument
and an ever genial but just critic. He frequently closed a dis:
cussion with the remark that facts were to be found in the labora-
tory, not in the books. Naturally shy and retiring, the delivery
of a public address or of a paper was a severe trial to which he
~ looked forward with trepidation. But among a small group of
friends he showed himself as a gifted conversationalist, who was
equally able to discuss the latest achievements of science, the cur-
rent political situation, the intricacies of the world of finance or
the faults of the modern educational system. ;

The first public recognition of Dr. Osborne’s exhaustive work
came from Germany. V. Griessmayer, in 1897, published a book

*T. B, Osborne, Z. physiol. Chem., 33, 225 (1901).
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. on vegetable proteins that cgntainegi many extracts _from D‘r.
. Osborne’s papers and stated in the 1n1:rodu'ct10.n that‘: it WaS.hIS
- object “to bring to light these treasures bur'led in their Amenca.n
publications.”_ This encouragement at a time vyhen few of h}s
associates or scientific friends had any conception of what his
. work meant, was of great assistance to him. . 1k

"~ Tn 1900 he was awarded a gold medal by the Paris Exposition.
~ [n 1910 recognition came from Yale University in the form of
" the honorary degree of Sc.D., and in the same year he was
elected a member of the National Academy of Sciences. Two
years later he was made an honorary fellow of the London Ché;ml—
~¢al Society, and in 1914 he was made a fellow of the American
Academy of Arts and Sciences. ;

~ In 1922 he received the John Scott medal and in the followmg
year was made a research associate in biochemistry of Yale Uni-
versity with professorial rank. In 1928 he was the first to receive
the Thomas Burr Osborne gold medal founded by the American
Association of Cereal Chemists in recognition of his outstanding
contributions to cereal chemistry.

~ Dr. Osborne’s extensive investigations would have been impos-
- sible without generous financial support and encouragement.
- Throughout the early years, when results came slowly and their
application was by no means apparent, the directors of the Con-
‘necticut Agricultural Experiment Station, in the early years
~ Professor S. W. Johnson, and after 1900, Dr. E. H. Jenkins,
‘with the codperation of an enlightened board of control, allowed
no interference or distraction to hinder the progress of the work.
- Since 1904 a large proportion of the financial burden has been
- borne by the Carnegie Institution of Washington, D. C., of which
he was a research associate. Dr. Osborne’s connections with
~ both the experiment station and the Carnegie Institution of
- Washington furnish a striking example of the value to science
of a policy of non-interference on the part of those in control of
the distribution of funds for research. Except for routine annual
reports he was never asked for statements of progress or for out-
lines of projects. The relationship was always one of the utmost

mutual confidence and esteem.

The results of Dr. Osborne’s investigations were summarized
in a monograph, “The Vegetable Proteins,” which first appeared
in 1909 and was extensively revised in 1924. This slim volume
has become the classical publication in the field. His extensive
studies of wheat proteins were reviewed in “The Proteins of the
Wheat Kernel” (1907), now a standard text among cereal chem-
ists. Including these and a few public addresses and popular
articles a complete bibliography of his publications reaches 253
titles, of which about two hundred are journal reports of his
personal scientific work.
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Dr. Osborne’s most marked characteristic was, perhaps, the
thoroughness with which his problems were investigated. In the
early preparation work each protein was isolated in as many dif-
ferent’ ways as possible, the composition finally ascribed to it was
deduced from a large number of carefully conducted analyses and,
where the economic importance of thé protein warranted it, he
returned again and again to its study. - The wheat and maize pro-
lamins received extraordinary attention and the methods of pre-
paring even these well-known substances were recently, with the
aid of his assistants, materially improved. Time and again he dis-
carded the whole of his painfully acquired results to make a fresh
start, this time to “do it right,” as he expressed it. His death
removes one of the great pioneers of American biochemistry, a
man whose name will always be linked with the subject he made
peculiarly his own. He was more fortunate than most men in
that advancing years, distinctions and scientific recognition did
not bring with them administrative responsibilities that deprived
him of the opportunity to share in the daily work of the laboratory.
His time was always freely available for discussion, not only with
his associates, but with the innumerable investigators from all
parts of the world who came to New Haven to see him and ask
for advice. Ever kindly and courteous, with keen insight into the
problems of others and an extraordinary wealth of experience
upon which to form his judgments, he has left a memory that will
long be treasured by those who had the ptivilege of knowing him.

Husert B. Vickery,
LArAvETTE B. MENDEL.

SELECTED PAPERS OF‘DR. OSBORNE

OUR PRESENT KNOWLEDGE OF PLANT PROTEINS'

 To the biological chemist few substances present so many
eatures of interest as the proteins of plants. These lie at the
foundation of the nutrition not only of plants but of animals,
from them are derived a multitude of products directly con-
ed with physiological processes. The study of chemistry of
t proteins, although it early interested several of the leading
ists of their time, has received in the aggregate so little
on that to-day our knowledge of this subject is but slightly
nced beyond what may properly be called a beginning. How
w the progress has been may be shown by a brief review of
literature that is on record.

HISTORICAL

1 1746, Beccari announced his discovery of a peculiar sub-
ince which he obtained by washing wheat flour with water,
it had all the properties which up to that time had been con-
d to be characteristic of animal life only. This substance,
h we now know to be wheat gluten, appears to have been for
e than fifty years the only form of vegetable protein that was
own, for Beccari failed to obtain similar products from other
s. In 1805, Einhof discovered that a part of the gluten of
it was soluble in alcohol, and he described the existence of
ar proteins in rye and barley. Einhof overlooked the fact
only a part of the gluten of wheat was dissolved by alcohol,
he considered this property to be characteristic of all plant
eins except the “Eiweiss,” which he obtained by heating the
ueous extracts of seeds and other parts of plants. When, there-
re, he later discovered in leguminous seeds another form of
otein which was not soluble in alcohol, but had in pronounced
ee the properties of “animal matter,” he assumed that he had
btained a substance belonging to a distinctly different group but
t related to the gluten or “Kleber” that had been found in
er seeds.
addei, in 1820, showed that only a part of the wheat gluten
S soluble in alcohol and he applied distinctive names to each
; gliadin to the substance soluble, and zymom to that insoluble,
alcohol. i

From this time chemists were more and more attracted to the
b\__

An address delivered before the American Chemical Society at New

ven, Conn, July 1, 1908. Reprinted frem Science. 28, 417 (1908) by
mission of the editor. :
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study of vegetable proteins, and among those thus engaged are
found many of the most distinguished chemists of the earlier part
of the last century, such as Berzelius, Dumas, De Saussure, Bous-
singault, Liebig and many of his pupils.

In 1841, Liebig reviewed the work done in his and other labora-
tories on the properties and composition of plant proteins. The
state of knowledge which then preyailed respecting this subject
is well illustrated by the following quotation from his review :

Another, in number very limited, class of nitrogenous compounds is very
abundantly distributed. There are four of these 'substances, of which one
occurs, without exception, in all plants, while the others are only constituents
of certain families of plants. These are the nitrogenous food substances
properly known -under the names of Vegetable “Eiweiss,” Pflanzenleim and
legumin. . . . These substances, to which a fourth must be added, which I
will nlame Pflanzenfibrin, are the true food substances of the plant-eating
animals.

In discussing these four proteins, Liebig asserted that each was
identical with the protein of animal origin bearing the correspond-
ing name. The identity of legumin with milk casein was claimed
and this protein he therefore named plant casein.

The work undertaken by Liebig was continued for twenty years

or more by Ritthausen, who was one of his pupils. Ritthausen,
in 1860, began the first serious study of these important sub-
~stances and devoted much time and care to the production of
preparations of the highest attainable purity, and to accurate
determinations of their ultimate composition. His work greatly
extended the scope of the prevailing knowledge of the plant pro-
teins, and made it plain that these substances exist in much more
diverse forms than had before been supposed. He also added
much to our knowledge of the decomposition products of vegetable
proteins by showing that they yielded many substances already
obtained from proteins of animal origin, and discovered gluta-
minic acid which is now recognized as a constitutent of practically
all proteins, whatever their origin. He was also the first to
obtain aspartic acid from the products of protein hydrolysis.

In 1877 Hoppe-Seyler and his pupil Weyl applied to seeds the
then recently developed method of extraction by solutions of
neutral salts. They showed that a large part of the protein of a
number of different seeds was soluble in such sclutions, and had
the properties of the so-called globulins of animal origin. While
the experimental work of these investigators was hardly more
than qualitative and of very superficial character, the conclusions
which they drew and the criticisms of Ritthausen’s work which
they put forth were generally accepted as final by most physiol-
ogists, and threw it into general discredit.

Although Ritthausen afterwards showed that a large part of
many of his previously described preparations, which had been
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ained by extraction with dilute alkalies, was soluble in solutions
neutral salts, and that the composition of many of the proteins
ich he had previously analyzed was the same as that of prep-
tions obtained by extraction with solutions of sodium chloride,
vertheless physiologists continued to repeat the criticisms of
ppe-Seyler, and the work of Ritthausen failed to receive the
ecognition which it deserved.

REVIEW OF THE WRITER'S WORK

Since Ritthausen ceased his work with vegetable proteins little
has been done in this field outside of my own laboratory. It is
e that from time to time papers have appeared dealing with
special questions in the chemistry of these substances, but no
ther connected and extensive investigation has been described,
and as the work which I have been doing during the past twenty
ears has now reached a point where it can be profitably reviewed,
propose to take up some of its more important features and
fly discuss them.
As Ritthausen’s researches were far from exhaustive and left
he subject in such a state of confusion that it was impossible to
rm definite conclusions respecting much that he had described,
eemed best to me to direct attention chiefly to those seeds which
- had been previously studied by him and by others, and to try to
ear up the existing uncertainties, rather than to add to them by
describing new proteins. As a result, we now have about twenty-
five different proteins of vegetable origin, the important characters
ost of which have been studied by all means at present avail-
ble. These proteins appear to represent the different types to
found in seeds and are, I think, sufficient in number to form a
ble foundation for the future study of their chemistry. All
these are constituents of seeds. A few of them represent con-
tituents of the physiologically active embryo, but the majority
represent the reserve food protein of the endosperm, and serve not
~only for the nutrition of the growing seedling, but also for the
nutrition of men and animals. Of the protein constituents of
other parts of plants very little indeed is known.

‘CHEMICAL INDIVIDUALITY OF PROTEINS

i n considering the position of our present knowledge of the
- Seed proteins, the question of chemical individuality should first
' ’&: Considered. We are now well past the time when agreement

1 solubility, ultimate composition and color reactions, are to be
accepted as evidence of the identity of two preparations of protein.
At Is not necessary to explain why it is at present not possible to
fiﬁmonstrate the chemical individuality of any single protein,
Or the reasons are evident to all who will give this question the
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slightest consideration from the standpoint of the organic chemist.
While it is not possible to establish the individuality of any protein,
it is possible to show differences between the various forms which
can be isolated, and to establish a constancy of properties and
ultimate composition between successive fractional precipitations

which give no reason for believing the substance to be a mixture.

of two or more individuals.

On the basis that agreement in ultimate composition affords no
evidence of identity of two similar proteins, but that distinct and
constant differences in composition are conclusive evidence that
they are not alike, I have endeavored to differentiate the several

seed proteins that I have studied, and have since subjected them -

to careful comparisons in respect to their physical properties and
the proportion of their decomposition products, so that those which
are alike in their more apparent characters have been still further
distinguished from one another. Whether these are in fact chemi-
cal individuals, must await the development of new methods of
study. For the present they must be accepted as the simplest
units with which we can deal.

SUITABILITY OF SEED PROTEINS FOR A STUDY OF
PROTEIN CHEMISTRY'

The various proteins thus established furnish material for
further study, and are characterized by wide differences not only
in physical properties, but in the proportion of their decomposition
products. They can be prepared in large quantity in a high state
of purity, and, being a part of the reserve food stored up for the
nutrition of the developing embryo, are by nature more stable
than the animal proteins which form a part of physiologically
active tissues. Furthermore, they are not associated with tissues
and fluids rich in other forms of protein from which they are
to be separated, and they are mostly obtained in the form of dense
precipitates, often crystalline, which are little inclined to adsorb
other substances from which they can afterwards be separated
with difficulty. Although associated intimately in the seed with
many forms of soluble and insoluble carbohydrates, they can, in
many cases, be separated from every trace of the latter, as is
shown by appropriate reactions. 3 '

It is my firm belief that a careful examination of them will
ultimately afford a better knowledge of the chemistry of proteins
in general than can be obtained from proteins of animal origin.
_ Although the problems immediately connected with the animal
proteins are of greater importance to physiology than those at
present ‘recognized as connected with seed proteins, there is no
question but that definite knowledge of the chemistry of seed
proteins will be directly applicable to many important problems
of animal physiology.
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THE DIFFERENT GROUPS OF PROTEINS FOUND IN SEEDS

The seed proteins for the most part can be grouped in much
the same way as the proteins of animal origin, but in so doing,

it is necessary to modify to some extent the requirements to which
 the animal proteins belonging to some of these groups are at
present assumed to conform. The necessity of some scheme of
lassification for the proteins is recognized by all who write or
each about them, and although the present method of classifying

oteins according to their solubility is wholly unsatisfactory from
a purely chemical standpoint, it is practically the only one now
ilable. On chemical grounds there is no. more reason for
iding the proteins into two groups of animal and vegetable
roteins, than there is for making a similar distinction between
the carbohydrates. I have, therefore, endeavored to assign the
rious forms of seed proteins to the commonly recognized groups
tablished for those of animal origin, and have proposed to
slightly modify the definitions usually given for these groups, but
y so far as this is necessary.
- 1. Globulins form much the greater part of the reserve protein
all seeds except those of the cereals. By globulin is meant
ein soluble in solutions of neutral salts but insoluble in water.
is definition does not strictly apply to many of the seced pro-
teins assigned to this group, for these behave as globulins only
der certain conditions. As these conditions prevail during the
iraction and isolation of these proteins and depend on the
esence of free acid in the extracts, it is important to consider
e relations of the proteins to this acid. ;
- The behavior of seed globulins toward acid is shown by studies
made in my laboratory on edestin. Crystallized preparations of
destin, obtained by dialyzing or cooling sodium chloride extracts
hemp-seed, frequently contain protein in three forms; one,
oluble in pure water and also in strong saline solutions, another,

other, insoluble either in water or in saline solutions. The pro-
portion .of these products varies with slight differences in the
onditions under which the edestin is isolated, and plainly depends
upon changes in the protein which take place during its preparation.
- The explanation of these changes has been found in the presence
a small amount of acid extracted from the seed together with
: ;he_ protein. The part of the edestin preparation just referred to,
‘Whlch is insoluble in neutral saline solutions, has been found to be
a product of the hydrolytic action of the acids of the extracts.
- This product is not the result of a profound splitting of the edestin
- molecule, for the changes leading to its formation are so slight
"that ‘they can be detected only by the altered solubility. For
such primary products of protein hydrolysis, which were desig-
nate,d “albuminates” by Weyl, I have proposed the name “pro-
. tean” and for the products derived from the individual proteins, a

insoluble in water but soluble in strong saline solutions, and still
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corresponding name ending with the affix an. Thus the product
derived from edestin may be called edestan. The part of the
edestin above referred to which is soluble in water contains more
combined acid than the part insoluble therein. The preparation,
therefore, contains a mixture of salts, of edestin. These edestin
salts contain some of all the anions present in the solution at the
time of precipitation, that salt being predominant whose free
anion was most abundant in the solution from which the edestin
was last precipitated. When freed from this combined acid by
making the preparation neutral to phenolphthalein, the edestin is
wholly insoluble in water, but soluble in neutral saline solutions.

Edestin has, consequently, the properties of a true globulin. Other.

seed proteins behave towards acids in a similar way, except that
some of them, when neutral to phenolphthalein, are soluble in
water. Many of these latter behave as globulins when in the
form of salts, and as they are obtained as salts by the methods
employed in preparing them, I have, for convenience, placed them
among the globulins. '

The fact that our protein preparations, as usually obtained, are
protein salts is fundamental for a correct conception of their
behavior under the conditions of isolation and purification, and for
an explanation of many of their physiological relations.

The seed proteins which are described as globulins differ in
some of their properties from some of those that are commonly
assumed to characterize the globulins of animal origin. In this
connection, however, the fact should not be overlooked that our
knowledge of animal globulins is relatively small, and it is probable

that further study will modify our present conception of them.-

It has become customary for physiologists to consider that all
globulins are precipitated by adding to their solutions an equal
volume of a saturated solution of ammonium sulphate, and of recent
years it appears to have become an almost universal practise to

designate as globulin all of the protein that can be thus precipi-

tated. This practise is unfortunate and leads to confusion, for it
wholly ignores the original conception of a globulin, namely, a
protein soluble in neutral saline solutions but insoluble in water.

Globulins are commonly described as proteins that are coagu-
lated by heat. This is doubtless true of the globulins of seeds if
sufficient acid is present in their solutions. It is, however, diffi-
cult to add to the saline solutions of most seed globulins a suffi-
cient amount of acid to cause complete coagulation on heating, for
even a very minute quantity of acid in a strong saline solution
alone precipitates a large quantity of the globulin.

The deportment of edestin in this respect is well illustrated
by the experiments of Chittenden and Mendel,* who showed that
a saline solution of edestin was only partly coagulated by boiling,

? Chittenden and Mendel, J. Physiol., 17, 48 (1894).
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~ that the edestin remaining in solution could be recovered
~ unchanged and in well-formed crystals, and that addition of acid
{0 the solution filtered from the coagulum gave rise to a new
 coagulum on again heating. f ;
2. Prolamins® form a unique and sharply differentiated group
. of proteins which occur in quantity in the seeds of cereals,
" put not in those of any other plant yet examined. These are
. soluble in all proportions in alcohol of 70-80 per cent., and are
~ not affected by boiling their alcoholic solutions, even for a long
" time. They are practically insoluble in water and saline solutions,
but are soluble in dilute solutions of acids and alkalis.
The prolamins are better characterized, from a chemical stand-
~ oint, than any of the other groups of seed proteins, for on hydro- -
lysis they all yield a very small amount of arginine and histidine
and no lysine whatever. On the other hand, they yield from 20
~ to 30 per cent. of their total nitrogen in the form of ammonia
and also contain relatively large amounts of glutaminic acid.
. Gliadin from wheat and rye, and the related hordein from barley,
. yield about 37 per cent. of glutaminic acid, which is very much
" more than that found in any other protein yet examined, and zein
yields nearly 20 per cent., which places it among the proteins
~ relatively rich in this amino-acid.
~ Prolamins have been found in the seeds of all the cereals
~ examined in my laboratory, namely—oats, wheat, maize, rye,
. barley and sorghum. That this form of protein is characteristic
~ of the seeds of all grasses is rendered improbable by the recent
- report of Rosenheim and Kajiura,* who found none in rice. A
detailed statement of their results, however, has not, to my
knowledge, yet been published.
3. Glutelins constitute a large part of the proteins of all cereals
that have been studied, and possibly occur in seeds of other kinds.
- These proteins are insoluble in all known neutral solvents, but
~are easily dissolved by very dilute acids or alkalis. Only one
member of this group is known which is accessible to satisfactory
\investigation. This is the glutenin of wheat which forms nearly
- one-half of the gluten. Owing to the fact that glutenin can be
- separated from the other components of the seed as a constituent
- of the gluten, it is possible to make preparations of it of a fair
degree of purity.
~ As the seeds of the other cereals yield no coherent gluten, the

*T propose this name for the group which heretofore has been simply
- called alcohol-soluble proteins. . The name refers to the relatively large
proportion of proline and amide nitrogen which they yield on hydrolysis.
The English committee on protein nomenclature has very recently proposed
to call these proteins gliadins, but as this name has long been used to
- specifically designate the prolamin obtained from wheat it seems to me
ﬂ,l‘lportant to have a distinctive name for this group.

Rosenheim and Kajiura, J. Physiol., 36, liv (1903).
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protein corresponding to glutenin can not be isolated from them,

for the alkaline extracts of these seeds are too gummy to filter

and the small amount of the preparations that can be obtained
is very impure. ; :

Whether glutelins are constituents,ef other seeds is a question
not yet settled. Most seeds, when exhausted with the several
neutral solvents, still contain a small amount of protein which
can be extracted with alkaline solutions. It has not yet been
definitely determined whether these products are residues of the
other proteins extracted by -the neutral solvents, or are actually
different substances. It is quite conceivable that a part of these

other proteins may form combinations with other constituents -

of the seeds which are not soluble in neutral solvents but are
extracted by alkalies, and also that a part of the protein is enclosed
in tissues which are dissolved by the alkali and the protein then
brought into solution. It is also possible that much or all of this
protein is the result of a change, whereby a part of the protein
originally soluble in neutral solvents is converted into less soluble
products, such as those which have been designated as proteans.
The quantity of nitrogen which remains in the thoroughly
extracted residues of the seeds is small in the case-of most seeds

other than the cereals, and it is not probable that many of these

contain much, if any, protein belonging to the glutelin group.

4. Albumins are probably present in wery small amount in nearly
all seeds, and in none of those that I have examined are they
present in large amount. The albumin is probably a part of the
physiologically active embryo, and resembles the proteins of animal
origin in properties, ultimate composition and proportion of the
various products of hydrolysis, more closely than do most of the
reserve proteins of the endosperm. While the albimins of seeds
are like those obtained from animals in the essential properties of
solubility in water and coagulability by heat, they differ in their
- precipitation relations towards strong solutions of inorganic salts.
© It is at present almost universally assumed that albumins are
not precipitated by adding to their solutions an equal volume of a
saturated solution of ammonium sulphate, but this is not the case
with all of the albumins from seeds. Many of them are also
precipitated by saturating their solutions with sodium chloride or
with magnesium sulphate, in which respect they differ from-animal
albumins. ;

5. Proteoses similar to those of animal origin have been obtained
from all the seeds examined, and from some, proteoses closely
resembling hetero-, deutero- and proto-proteose were separated.
The amount of such proteose is small in all the seeds which have
come under my observation, and it is possible that all of this is
formed by enzyme action during isolation of the other proteins
of the seeds.
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re are several groups of proteins which occur in animal
es, which have not yet been proved to exist in plants. The
important of these are those which contain phosphorus. In
yolk of eggs and in the milk of. mammals, a Ialjge part of the
in which nourishes the developing ammal contains phosphorjus
hich appears to be intimately concerned in the structure of its
lecule. No similar phosphorus-containing proteins have been
nd in seeds, although by analogy such might be expected to
ur. It has been asserted that such proteins are found in
uminous seeds, but an examination of the literature will show
 assertion to be founded on very little experimental evidence.
wpek, in his “Biochemistry of Plants,” describes the proteins of
ds as vitellins which doubtless contain phosphorus. This view,
vever, has no evidence to support it and is quite incorrect.
" The existence of nucleoproteins, that is of compounds of nucleic
d with protein, is a different question and involves consideration
f the chemical nature of these substances as now described. The
! oproteins are, as far as I know, always described as phos-
us-containing proteins, and the phosphorus seems to be gener-
considered as a constituent of their molecules. This, of
rse, is strictly true even if the combination be only that of a
and an acid, but from the standpoint of protein chemistry it
‘makes a great deal of difference whether this union is that of a
, or one in which the phosphorus-containing groups are in
ate organic combination within the protein molecule. That
ue nucleic acids exist abundantly in seeds has been demon-
rated by investigations made in my laboratory on the wheat
yo. In these investigations a great deal of attention was
evoted to the protein compounds of the nucleic acid, but all the
idence obtained indicated very plainly that these were simply
rotein nucleates, the composition of which depended solely on
 conditions prevailing at the time of precipitation. That sumalar
combinations exist within the embryo is practically certain, but
1at any of the combinations actually isolated were identical with
e combinations that exist in the seed, I consider highly improb-
le. Whether the nucleoproteins that have been described from
imal tissues are more definite and intimate combinations between
the nucleic acid and the protein than are the protein nucleates just
. mentioned, I am not prepared to say, but I think that nucleo-
. proteins deserve more consideration from this point of view than
they have received.
- Whether, or not, true glycoproteins are contained in seeds,
remains to be demonstrated. That a large part of the seed pro-
teins are entirely free from any carbohydrate yielding group, is
proved conclusively by the fact that these yield no trace of the
Molisch reaction. That those that give the Molisch reaction
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