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OF THE BOARD OF CONTROL

OF THE

r Olin Atvx;ater, of Wesleyan University, died
nn., September 22d, 1907.

this notice of his death, desire also to record
eat work which Professor Atwater did for the
irch, both in Connecticut and in the country at
pful in encouraging an interest in the subject and in
ent of an Agricultural Experiment Station in Con-
Director in the first Station established on this conti-
his influence contributed very largely to the successful
ricultural experiment stations in other states.
fourteen years Director of the Storrs Station.

d States Department of Agriculture had been created
office of Experiment Stations was organized within it,
gg was appointed its first director, which office he held for
did much in shaping its policy and work.

enty-seven years and until his last illness, he was a valued
Board, contributing to the management of its affairs the
_experience and good sense which had made him SO success-

\det, a member of the Board of Control of this Station
sly since its incorporation in 1877, died at his home in

n, on April 17th, 1908.

832, educated in the schools of his native town, he spent a
ther study at the Potter School, at Niagara Falls, and a winter
effield Scientific School of Yale University, and in 1856 entered

business established by his father, and continued in it until
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The nursery became the largest in New England, and Mr. Hoyt became
known throughout the country as an expert nurseryman and orchardist.
He was a member and an officer in the State Grange, the State Pomo-
logical Society, and other agricultural organizations, both state and
national, and his papers presented at meetings of such bodies were always
concise, convincing, and valued as Jthe opinion of a disinterested and
honest expert. ‘

In his native town he was a prominent worker in the cause of temper-
ance, a member of the Congregational Church, and an office holder in it
for more than forty years, and interested in every movement for the
advancement of his townsand the welfare of its citizens.

He had represented his town in the General Assembly, and at the time
of his death was President of the First National Bank of New Canaan.

In all the relations of life he showed himself scrupulously honest,
generous and broad-minded, a ‘lover of righteousness and a hater of
iniquity.

The members of this Board desire to place on record their appreciation
of the long, faithful and valuable service which Mr. Hoyt rendered to
the Agricultural Station. His interest in it and his services for it began
while it was still only talked of as a possibility, and continued as long as

he lived. :
e A O PR T

The General Assembly, by joint resolution approved May 1st,
1907, accepted the provisions of the so-called Adams Act of the
Congress of the Unitéd States and directed that one-half of the
fund appropriated by this act should be given to this Station and
one-half to the Storrs Station. '

An act of the last General Assembly concerning Printing, Chap-
ter 133, limits the edition of the Station report to 12,000 copies,
the number of pages to 400, and provides that it shall be issued
biennially. Authority is, however, given to the State Board of
Control to limit the number of copies printed and to permit the
printing of a larger number of pages of such reports as were made
biennial by this act. The Board has authorized the printing of
ten thousand copies of the report, not to exceed goo pages, at the
state expense, and allows it to be issued in parts as the material is
prepared, so as to place the results of the work before the public
as soon as they are ready. ;

A third act of the Assembly affecting this Station is the Food
and Drug Law, Chapter 255, which is quite like the National
Law, and charges this Station with the examination of drugs as
well as food products, but makes no appropriation for the drug
work. The Station, however, has been able to do something in
the examination of drugs.
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[ . H. Stadtmueller, of Elmwood, was appointed a member
his Board to fill the unexpired term of Mr. Hoyt.

ay 1st, 1907, Dr. A. L. Winton, chemist in charge of the
cal laboratory, after twenty-three years of most valuable
ice to this Station, resigned to accept the position of chief
United States Food and Drug Laboratory in Chicago.

J_! g 4

n September 1st, 1907, Mr. E. J. Shanley resigned his position
hemist, to take a similar position in the Chicago Food and
y Laboratory.

n October 1st, 1907, Dr. Kate G. Barber, the Station micro-
st, resigned to take a similar position in the Bureau of Chem-
of the United States Department of Agriculture at
11 ngton.

r. John Phillips Street, a graduate of Rutgers College, and
ighteen years connected with the New Jersey Station, was
ted to succeed Dr. Winton, on May 1st, 1907.

j: C.“ B. Morrison, a graduate of the Rhode Island Agricul-
llege, and employed at the time by the Sewage Purification
nent .of the City of Providence, R. I., was engaged as
.fijst. in September, 1907, and in November, 1907, Mr. Harry
Et ens, a graduate of the University of Vermont, was also
d to the staff as chemist, but was obliged to resign in May,

, on account of ill health.

. G. Mackenzie, a graduate of Yale University, also served

on as chemist for five months in 1908.

‘ C A. Brautlecht, a graduate of the Sheffield School of

e University, was appointed to the Station staff as chemist in

' 1908.

January, 1908, Miss Mary H. Jagger was employed to

to the work of seed testing. '

,ctol.)er o.f the same year Mr. Clarence Rodman, a graduate

UnlYers1ty of Pennsylvania, and employed at the time as

nist in the Philadelphia Water Works, was engaged as

g the summer months of 1907 and 1908, Mr. Paul Graff
k.)yed. to put in order and arrange the additions to the
tum which are noticed later in this report.

‘a? F. F. Moon a.nd Allen Hodgson, during the same
a8sisted Mr. Hawes in the forest survey of the state.
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Six hundred and fifty-one analyses of fertilizers were made in
1907, including all of the two hundred and seventy-nine brands
registered for sale in the state, and the results published with
appropriate discussion as Part I of the biennial report.

In 1908 six hundred and thirty-one festilizer analyses were
made, and the results are already in type..

In 1907 fifteen hundred and ninety-four food products were
examined with reference to adulteration and all cases of adultera-
tion reported to the dairy commissioner, with whom rests the
enforcement of the law. A full report on all the samples was
issued as Part II of the report.

In 1908 ten hundred and seventy-four analyses of foods, and
four hundred and four of drugs were made and reported to the
commissioner as before, The results are nearly ready for
printing.

Two hundred and thirty-seven samples of feeding stuffs, includ-
ing nearly if not quite all the brands sold in Connecticut, were
analyzed in 1907, and the results published and discussed in Part
III of the report. In 1908 about the same number have been col-
lected and are now being examined.

Examinations and analyses have been made of all the brands
of arsenical insecticides which could be found in the state, twenty-
three in number, and the results printed in Bulletin 157.

As usual, a good deal of miscellaneous analytical work has
been done, and also work in testing and improving analytical
methods.

One hundred and fifty-four pieces of measuring apparatus for
the Babcock test have been tested for creameries and individuals.
Nine pieces were condemned as inaccurate.

The work done during 1907 and 1908 in the laboratory for
protein research, supported in part by the Carnegie Institution
and in part by the Adams fund, may be summarized as follows:

A full report on the Chemistry of Protein of the Wheat
Kernel has been made and published by the Carnegie Institution
as Publication 84. ¢

A new substance, a dipeptide of proline and phenylalanine, has
been isolated from one of the wheat proteins. This substance

is important, not only in connection with the structure of wheat
protein, but in connection with the chemistry of proteins in
general.
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Quantitative determinations have been made of the proportions
of decomposition products yielded by a considerable number of
vegetable proteins, and the results have been published.

Similar determinations have been made in a number of animal
food substances to compare with the others, and to determine
whether or not wide differences in decomposition products
existed between animal food substances similar to those in
vegetable proteins.

‘The extended study of the determination of the different forms

‘of nitrogen in a large number of vegetable and animal proteins
has been finished.

‘ Experiments with the nucleic acid of wheat have settled an
_important point in the chemistry of this class of substances which
~ has been the subject of much controversy.

- The results of the work of this laboratory have been given in
twenty-one papers published in scientific journals.
During 1907 and 1908 the entomological department has spent
~much effort in subduing the gipsy moth at Stonington, the only
‘place in the state where it has been found. The infested area has

Eeen isolated as well as could be by the destruction of shrubs and
bushes on all sides of it, and has been made considerably smaller
‘apd within the area all larvae, pupae and egg masses discoverablé
by men working from November, 1906, to September, 1908, have
been destroyed. Fourteen thousand trees were banded and
inspected daily during the caterpillar season of each year, and
fifty-five hundred caterpillars, two hundred pupae, and one’hun-
dred and forty-one newly laid egg masses were destroyed.

By ac.t approved June 5th, 1907, the General Assembly of 1907
appropriated $1,000 for fighting the gipsy moth, and provided that
the State Board of Control might supply additional funds to the
amount of $10,000, if, in their judgment, it should be necessary.
Five thousand dollars have been spent from this appropriation,
one hundred dollars supplied by the State Board of Agriculture
and $1,513.34 from the regular state appropriation for thé
entomologist.

A new orchard pest, the peach saw-fly, which proved to be a
new _species, was studied, and its life history determined and
desc.r1bed. It was very abundant in the peach orchards of one
sections of the state, and threatened great injury. Under the

direction of the entomologist spraying with arsenate of lead
controlled the pest perfectly.
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Experiments on the effectiveness of the fumigation of nursery
stock with five different gases have been concluded.

Tests of remedies against the cabbage maggot and squash borer
have been completed on the Station grounds at Mt. Carmel.

Examinations of localities where mfosquitoes breed have been
made, particularly at Beaver Swamp, New Haven, infected with
the malaria-bearing mosquito, and by request of health officers,
at the state rifle range, East Haven, and in the region about
Stamford. ”

~ A paper on the Orthoptera of the state has been prepared for
the Natural History Survey by Mr. B. H. Walden, and a gen-
eral introduction to the insects of the state by Dr. Britton.

The insect collection now contains nearly 3,500 species, and
over 30,000 specimens.

Ninety-two nurseries and seventy orchards and gardens have
been inspected, and 338 samples of insects identified in answer
to inquiries.

Four papers on entomologlcal subjects have been prepared for
scientific journals or reports.

The work of the agronomist, in large part supported by the
Adams fund for scientific research, may be summarized as
follows:

Dr. East has finished a preliminary study of the factors
involved in the improvement of the potato, the relation of physical
and chemical characters to quality, and the amount of fluctuation
of these characters, a work begun at the University of Illinois,
in 1901, completed here, offered as a thesis for the doctorate
degree, and published by the Illinois Station as Bulletin 127.

A study of the physiology of the production of seed and of
the difficulties attending hybridization in the potato, in which over
seven hundred varieties have been under observation, has been
finished and the results published.

In a study of inheritance of fluctuations within a bud propa-
gating line (potatoes), using the nitrogen fluctuation for the
observed character, the second generation has been grown.

The crosses between varieties of potatoes made in 1907 were
grown in 1908, in order to study the inheritance of different unit
characters.

In a study of the graft hybrids in potatoes it has been shown
that no transference of coloring matter can be made, and cer-
tain errors in published work on the subject have been explained.
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me interesting results on bud variation have been obtained
“iaﬂ’ered a new explanation for the phenomenon.

- experﬂ‘nent at Elmwood in increasing by selection the pro-
mtent of a variety of corn has been continued. At the
Granby several hundred crosses of corn have been made
e the inheritance of various characters, and the second
f several previous crosses have been grown, as well
: generatlon of certain inbred varieties.

tive tests in corn breeding, started in 1905, have,
) left entirely to the codperators.

' vthe lfaws of inheritance with tobacco, which is a

1 as to commercially desirable kinds, and,
. wtth dfﬁerent umf characters to use in

vith tomatoes is in progress
abnormal treatment of the
ay the usual characters of

ned w1th observatlons on fall and spring seeding with
fher WIth experiments in spraying and other means
1bating insect and fungus attacks; the latter under the
n of the entomologist and botanist.
papers on the subject of Dr. East’s work have been read at
etings of specialists or published in scientific journals.
e botanist, Dr. Clinton, was absent on leave for two months
1908, to do some preliminary work on the inoculation of the
wi tail moth with the Empusa disease for the State of Massa-
setts. This was done at Harvard University under the direc-
10n of Prof. Thaxter, formerly botanist of this Station.

Besides study and observation on the fungous troubles of crops
in all parts of the state, collecting and arranging additions to
the herbarium, and conducting experiments on the Station experi-
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ment land and in the greenhouse, the study of the botanist dur-
ing the last two years has been chiefly on the following subjects:

1. The “Calico” disease of tobacco and chlorosis in other
plants.

2. The downy mildew of Connecticut. (For the State Nat-
ural History Survey of the state.)

3. A study of 100 varieties of muskmelons, especially regard-
ing their resistance to blight and adaptability to Connecticut
conditions. ‘

4. The root rot of tobacco.

5. Certain Peridermia and their telial stage.

6. Potato blight.

On the Station’s experimental forest the forester has con-
tinued experiments on the economic planting of white pine, and
on different methods of seeding and planting forest trees, on
fertilizing young trees by growing cow peas, on the progress of
the white pine disease, and the best treatment of the pine weevil.

The forest nursery contains about 950,000 seedling trees, mostly "

one-year-olds, and 300,000 seedlings in addition have been sold
at cost to landowners.

Four acres of pine growth 30 years old have been bought in
Enfield for experiments in thinning.

The increased interest in forest planting is shown by the facts
that about 100,000 forest trees were planted in the state in 1906,
350,000 in 1907, and 600,000 in the present year. :

A number of landowners in marketing their mature lumber
are doing the work by improvement thinnings planned by the
Station forester.

As state forester, Mr. Hawes has carried on improvement thin-
ning and planting work both at the Portland and Union forests.
A tract of 130 acres of waste land frequently burned over has
been bought for a state forest in Simsbury, and 20,000 trees
already planted. ;

The fire warden service has been greatly improved and a pam-
phlet of instructions to fire wardens, containing also a list of
wardens with telephone calls of those who have them, has been
distributed.

In 1908, alone, the wardens reported 156 fires, burning over
10,807 acres, of which 6,100 were sprout and timber land. 568
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cut wood were destroyed. 1,347 men were employed
e, and the total amount paid them by state, county,
about $9.00 per fire.
s, alone, a single patrol during the danger season
May put out 35 fires before any considerable damage
e |

it survey has been made of Litchfield and Fairfield
d ecnd'pefation with the Yale Forest School of New
estimating the quantity and kind of the standing
sod lots of over ten acres are plotted on topo-
~ The map is completed and the report prepared
> and wood industries of these counties.
‘made five hundred and thirty-five examina-
on samples sent by seedsmen and buyers,
’bzy our sampling agent in different parts of
U RS
‘hbred Guernsey cows and twenty-nine
for advanced registry by monthly deter-
of milk and of butter-fat. The tests of
seys have been finished, and eleven
ear’s test was finished.
 Guernseys and eighteen Jerseys are being

BERGAD D

£

: period covered by this report the Station has
- purchase for its collections several hundred species
pean fungi, and the herbarium of J. N. Bishop, of Plain-
containing between two and three thousand specimens.

W. A. Murrill, of the New York Botanical Garden, has
the Station one hundred specimens of the common Poly-

" Mr, .J'ames Shepard, of New Britain, has given the Station the
herbarium of his daughter, recently deceased, Miss Celia Antoi-
nette Shepard, containing one thousand or more species, chiefly
- from Connecticut, but including many from other states and

~ foreign countries. |

.Prof. S. W. Johnson, formerly director of this Station, has
given, conditionally, to its library five hundred bound volumes
and many pamphlets from his valuable agricultural library.
:I'hese include sets of a number of valuable journals, almost
impossible to get now from book dealers, and works on scientific
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agriculture which represent its history and development from
the early years of the last century. ’

Members of the staff have made addresses at one hundred and
six institutes, grange meetings, and other agricultural gatherings.

The Station has codperated with the United States Department
of Agriculture in tobacco breeding work and in a study of the
improvement of sweet corn by selection of seed.

In the two years the Station has published one report of four
hundred and twenty-three _pages, with thirty-three plates, and one-
half its biennial report of four hundred and fifty-three pages,
with forty-seven plates. It has also issued six bulletins aggre-
gating one hundred and forty-one pages, with nine plates and
figures, and four bulletins of immediate information, aggregating
twenty-three pages and nine figures. The editions range from
eight thousand to ten thousand copies.

In the two years fourteen thousand three hundred and forty-
two letters and manuscript reports have been written and mailed
from the Station.

All of which is respectfully submitted.
(Signed)

New Haven, Conn., November 1, 1908.

WiLLiam H. BREWER, Secretary.
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Station for the fiscal year ending September 30, 1907.

‘ RECEIPTS.
n hand, October 1, 1906:

LT R SR $522.15

t Pest Appropriation ............. 650.00
Poropriation, Agriculture ............o.... $10,000.00
; ppropriation, Foogl ......................... 2,500.00
Appropriation, 1T ol S R R P Rt 3,000.00
Appropriation, Gypsy Moth .................. 2,500.00
States Appropriation, Hatch ................ 7,500.00
| States Appropriation, Adams ............... 3,750.00
..................................... 2,000.00
IR ECCIDES .. . v i L A 46.45
BlieRl oclkcwood Estate .......0 ... c.o0iont. 10,800.00

DISBURSEMENTS.

B U Salary o, L pel SRR R o $2,800.00
oy o A R L A, 100.00
SR iGs b ann e e S i 800.00
AT e Py e S R R 600.00
R e e e Bty e 1,458.33
i UG s e S T BT R 1,041.67
e At T A I e s A 2,200.00
SR o e R B 1,350.00
SRR Sl SRR ORI N i 1,066.66
J. Shanley, et e G LA RO 1 R Nl 091.66
L P SRR SR - 18.75
By A0 o s o 1,700.00
"?. R EG ) T e 2,000.00
'F. Hawes, SR Dt B bl e R Y 1,291.66
M. East, e LA L e R AR 1,700.00
B. Olcott, el L e b L Y L 375.00
Lange, S b O L LR e 866.67
IRt v i ol Daitiiusrs, ol AL 760.00
IRV citch, Jreeitradnd | SRl b e 633.33
i [T DI AE R VIR IER YT, ¢ RIS R Y 60.00
e e o N 150.00
Lh A IS e BT S R 358.00
............................................. 3,366.21

JENKINS, in account with The Connecticut Agricultural Experi-
# ‘]
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POSEAtra I s LI B SRR OO 16 U B $ 16045
Stationery) e s ATttt AR o Bl sl g 283.94
Telephone and Telegraph .........qcoeiennn... o A STROE
Ereight and:iixeress I sl tlobiotidlsiai o el 3 149.98
Gad'and’ Kerosenie /%, Lo na Ll UL i, | N 320.21
Coall " o I SR R A ARE I, *.. 1,302.05
4570 7 i AUy S T AT SRR RT sV N BT SR MRS 157.39
Chemicals and Laboratory Supplies .:.............. 1,104.35
Agricultural and Horticultural'Supplies ............ 331.17
Miseellaneons Supples™iiii e i e $yeainmmns oo siaismia 250.26
Botanical, Supphies il CUEG 0 el s Ty 72.20
107y 0 1§ e - ROV IR e AR e S BN GO SRR 255.20
Heeding Strsol gnson i d Bl o i Nahiate s aust 118.53
Yibravy ‘ande Beradieals 11 el e ok gy i e 504.68
Daots) and Machierye ool LG e 300.74
Brirnitire AN BIREIEES ) (i3 s s e siwhie s S g 137.40
Setentiic ABRRERRNBIL N L L i s 82.33
diravelingt by the Bogrd' 11 i1 S ULl s 70.40
Travelmgiby s Stafel b Ol R el 623.19
Traveling in connection with Adams Fund Investi-

SREBRORAI . Lo L R S SR 178.76
L ODAGEO ~EXDEIIMCNIT L Vi e a s s v'e s Aaaiase i ate s als 75.30
Fertilizer Sampling U505 505 Caiay AV v s s i, 206.27
Food Sampling <ol o e b s ST 341.21
213 T Ve ey CAPIMEELIS SIS ot 2 e o of R i SR g 28.20
Insect Pest Appropriation to State Entomologist .... 3,650.00
L3700 T R e BRI oty 0 B e A MR R 103.45
Forestry and Lockwood Expenses ................. 2,256.85
Gypsy Moth Appropriation to State Entomologist ... 2,500.00
WNew Buildingsti o oo s srosy s o su S aisan 88.12
Bettarments/'\ UL | corieh S8 SRR LSl 115.27
lgenafeg i AR || 0 e e R L 1608.22
Rental vof Foando s, . 5 oss sn Nl s QU vy 8y os 120.00

$43,357.99
Balance on hand, October 1, 1907:
ATalysise TOOS o, e s s sl sisinn s ol b $307.79
State Agricultural Appropriation ...... 502.82
810.61
FIRGERINUINANE, 8. o )y ShB s i A SN A W s RS $44,168.60

New Haven, Conn., November 5, 1907.
Tris CerriFies that we have examined the accounts of E. H. Jenkins,
Treasurer of The Connecticut Agricultural Experiment Station, for the

year ending September 30, 1907, compared the same with the vouchers
therefor and found them correct.

WirLiam P. BAILEy,
Epwarp S. ROBERTS,
Auditors of Public Accounts.

A A e T AN R MR RS L I e

REPORT OF THE TREASURER, 1908

+ Station for the fiscal year ending September 30, 1908.

JENKINS, in account with The Connecticut Agricultural Experi-

RECEIPTS.
. on hand, October I, 1907:
SIBNICLS o .o ulouiesnnssyrcnssnsis $307.79
Agricultural Appropriation ...... 502.82 $81061
Appropriation, Agriculture ................o.n $10,000.00
propriation, Food .............oeiiiiinn 2,500.00
Appropriation, Insect o R M s 3,000.00
propriation, Gypsy Moth .................. 2,500.00
States Appropriation, Hatch ................ 7,500.00
States Appropriation, RS YTt AN 4,750.00
L R R SRS Rl SRR PR R G S 8,799.08
.................................. 65.97
BB Products  ...........coeiiiiiiaernnn 228.25
Bricons Receipts .........cieieeiiaiaiicine. 433.52
Bhe Lockwood Estate ....... ... 0 ceiiiives 0,177.40
: 48,055.12
......................................... $49,765.73
DISBURSEMENTS
MERkinG.  Salary ........c.ccceciiieeeiiiions, $2,800.00
L e e o AR R S 100.00
Cole, LT DAL SR ol i G R o 850.00
S kR A S e R 650.00
. Street, SR G s T e T e T Wi 1 2,500.00
e N TR R e 2,200.00
Bailey, A Sl S e O T O S 1,550.00
B e L B e 025.00
T e R el s R R RC AR 500.00
UG, Mackenzie, “ ............cciiiiiiiiiiinns 363.50
B et B LT AR s 450.00
‘Graves, e LR AR L T S 8 L R L 70.00
LR e E e s (e i e 2,000.00
Clinton, B e s o Pl St L 1,833.32
F. Hawes, SR e b ot el Ll 1,800.00
East, o O S o A e 1,000.00
Olcott, AT DAL TR TN S I T e 200.00
nge, O b DAY S Sl A 025.00
N R, o N, AT, SR T 825.00
B fhch, . L T U R B 675.00
BN Iiley (Labor) L i e 728.00
e e S ) A M SN R 728.00
L AR EEORRE S (S S 728.00
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N Howlesi/(luabori ' £ 17 805 kT $E G0 sliive i ke $ 280.00
1L o S D R SRR R R S e s e (e DS 2,426.42
PUbRCATIONS 2 5 A e el e e L s 1,445.17
Hostape Al R LT gl g s LU S e i 220.91
Stationery s ViR yay QLB s b A e 1 ORI 210.79
Telephone and Telegraph .............. R e Ak 144.92
Breieht andoExpress oo s S SNER I e G, 128.49
Gas and Kerosene ......¢.comasoie, RELERRAA L L R 428.36
ORI i s L RIS v  atarg 1,469.00
MWaten <0 i, 500 o o R PR PR TR L IR (U 180.06
Chemicals and Laboratory Supplies ................ 1,283.56
Agricultural and Horticultural Supplies ............ 200.91
Miscellaneous i Supplies: ol oa i Ll i, T 164.42
Botanical SuppResi il s sy e e 15.00
Feriilizagh i aiauan w10 L e LS A 241.14
Peeditigs Stithe SeRIRR s LU U L S 0 102.53
Eibrary and (Eéviadicals!’ ., o, D0 GEaT IR S 612.28
ToolS=and s NMashihetpin. U0 U GRERRS R 75.85
* Furniture and Fixtures ................. AR S 462.63
Scientifics Apparatusalls Ui SRhiRE e r L L Mg 85.47
Traveling by the Board ... L0 Ll i st 53.28
S lraveline byithe Seall 00 U0 i L L R 1,149.18
Traveling in connection with Adams Fund Investi-

e e LRI AN e R R 193.80
iiobaceo i xheriment. | . oaiile 20 Gt e Sl I G 1,272.47
Pertilizer s Sampibig /v L8 s e e et i 164.10
U s i b Tl TR Bl RN S RDBITRE RA N IR, < 220.83
1 e B R SR T T SRR R PR 275.25
Insect Pest Appropriation to State Entomologist .... 3,000.00
CONSTREEEIV IS R s i S 110.50
Forestry and Lockwood Expenses .................. 1,809.88
Gypsy Moth Appropriation to State Entomologist ... 2,500.00
BetfeaentSWlitio s | o il ity L i s d e 795.51
Brepate alatrp WRMIRP T | o7 s en b T E R 1,412.90
Grofies i SN T 200.00

............... 130.00
RentalzofitBandil. 1 ) .. s o ___3___ s
Analysis Fees on hand, Sept. 30, 1908 .......... 863.40
ko U e SSRGS R R L A L e $49,765.73

New Haven, Conn., October 14, 1908.
Turs CerTIFIES that we have examined the accounts of E. H. Jenkins,
Treasurer of The Connecticut Agricultural Experiment Station, for the
year ending September 30, 1908, have compared the same with the
vouchers therefor and found them correct.
WiLLiam P. BarLey,
EpwaArp S. ROBERTS,
Auditors of Public Accounts.

CORRECTIONS AND ADDITIONS.

n 163, page 13. Second paragraph from bottom. The Stearns
~ Lime Co. offer water-slaked lime at $5.00 in bulk, $6.00 in bags,
and delivered about $7.25. This makes the cost of pure lime and
:'magnesia 60 cents per 100 pounds, instead of 73, as given in the
Bulletin.
page 4, twentieth line, strike out “Wheeler's Havana Tobaceo
- Grower.”

_page 11, sixteenth line from the bottom, for 652 read 651.

pages 56, 60, 74. The fertilizer bearing the name of E. B. Clark
Co., Milford, Conn., is made by that firm at its works at
- Communipaw, N. J. On pages 56, 60 and 74 of the Report it is
stated that the fertilizer is “made for” E. B. Clark Co. This is
an error.

pages 56 and 57. The price of Olds and Whipple’s Home Mixture
is $38.00 per ton, instead of $28.00, as given in the table. The
percentage difference is 13.1.

page 115. Lime-Kiln Ashes, last line, under 18944, for “103” read
54; for “101” read 39.

page 110. The statement that the I. M. P. Plant Food contains
essentially 55 per cent. of nitrate of potash and 45 per cent. of
phosphate of soda is incorrect. It consists essentially of phos-
phate and nitrates of the alkalies. A more particular statement is
not justified by the figures.

page 271, second line from top, for “weight” read weigh.

page 510. The cost price of Manchester’s Formula, No. 20767, is
$30.00 per ton, instead of $32.00, and the percentage difference 4.4,
instead of 11.3.

page 528, last line of table, the dealer’s price is $45.00 and the
calculated valuation $34.56.

. page 534, note, read 530 instead of 520.

page 725, last paragraph. The Hominy Feed sold by M. F. Bar-
ringer, Philadelphia, was shipped with a guaranty of composition,
as required by law.

bage 727, second paragraph. After One ex, strike out A1, The
manufacturer states that the One ex is the lowest grade of
distillers’ grains and the mark A1 had never been used in connec-
tion with it.

The feed represented by sample 20710 was not made by the Biles
Co.

To the explanation regarding Dried Distillery Grains on pages 176
and 726 may be added the following note regarding the several
kinds of distillery grains sold by the J. W. Biles Co.:
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Four ex is the product of alcohol distilleries, consisting of“88 to
go per cent. of corn residues with 10 to 12 per cent..of small
grains,” chiefly malted barley, with a few oats coming as an
unavoidable mixture in the barley. b :

Two ex, the product of Bourbon whiskey distilleries, co1:1ta1ns 60
to 8o per cent. of corn residues and 20 to 40 per cent. residues of
“small grains,” chiefly rye and malted barlt?y, with a ‘few. oats. ;

Rye grains, the product of rye whiskey distilleries, may
consist wholly of rye residues, or of rye and malted barley, with
a few oats, or they may have a large admixture of corn. Gl

One ex grains are from vinegar and yeast factories, containing
about 50 to 60 per cent. of corn residues and 4o to 50 per cent. of
“small grains.” ; . e
page 729, after the words, “Biles’ Union Grains contain,” insert
cotton seed meal. The manufacturers state that the oat pl’Odl‘lct
is very small in quantity and comes entirely from the f)ats w.hlch
all malted barley contains as an accidental mixture, the ingredients
of the mixture béing distillery grains, linseed and cotton seed
meal, hominy feed, wheat middlings and bran and barley malt
sprouts. .
page 777, last line, for “Ridley” read Riley.

PARTL

ort on Commercial Fertilizers, 1907.

y E. H. Jexxins," Director, and JouN PHILLIPS STREET,
Chemist in charge of the Analytical Laboratory.

his station is required by statute to analyze yearly at least
~sample of every commercial fertilizer which is offered for
- in the state. “Stable manure and the products of local manu-
urers of less value than ten dollars per ton,” are excepted.
he station is also required to publish these analyses yearly.

'DUTIES OF MANUFACTURERS AND DEALERS.

he General Statutes, sections 4581 to 4590, inclusive, make
following requirements regarding commercial fertilizers :

- The seller is responsible for affixing to every package sold,
bel which shall correctly give the number of pounds in the
cage, name of the fertilizer, name and address of the manu-
urer, place of manufacture and a statement’ of composition,
¢éssed in a way approved by this station. _

ttention is called to the requirement of law that the name
the manufacturer and place of manufacture must be stated
e label. The place of manufacture is the place where the
erials which compose the manufactured article are mixed and
together. The manufacturer is the person or firm which
§ or controls the manufacturing plant or machinery.

The seller is responsible for the payment to the station
or, on or before May first, annually, of an analysis fee on
brand sold by him.

‘Before any brand of fertilizer is sold in the state, the
0t or seller must file with the director of this station two
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certified copies of the statement named in 1, and a sealed glass
jar containing not less than one pound of the fertilizer, with an
affidavit that it is a fair average sample. |

The agent or seller is free from the thrée obligations just
stated only when the manufacturer or {mporter fulfils them
instead.

4. In any case the agent or seller must annually report to
the director of this station his name, residence and post office
address and the names of the fe;tilizers which he sells, with the
names and addresses of the manufacturers or importers.

Copies of the statutes regarding fertilizers will be sent on
application. :

The statement of composition referredfto in the statute must
conform to the following requirements, which are approved by
this station:—

A statement of the percentages of Nitrogen, Phosphoric Acid (P:0s)
and Potash (K.0), and of their several states or forms, will suffice in
most cases. Other ingredients may be named if desired.

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

The percentages of water-soluble and citrate-soluble phosphoric acid
may be given separately or together, and the term “available” may be
used in addition to, but not instead of, water-soluble and citrate-soluble.

The percentage of acid-suluble phosphoric acid may be stated or omitted.

In case of bone, fish, tankage, dried meat, dried blood, etc., the state-
ment of chemical composition must take account of the two ingredients,
nitrogen and phosphoric acid. d

For potash salts the percentage of potash (potassium oxide) must
always be given; that of sulphate of potash or muriate of potash may
also be stated.

The analysis fee for any brand will usually be ten, twenty or
thirty dollars, according as one, two, or all three of the ingre-
dients—nitrogen, phosphoric acid and potash—are contained or
claimed to exist in the fertilizer. :

OBSERVANCE OF THE FERTILIZER LAW.

During 1907 thirty-six individuals or firms have entered for
sale in this state two hundred and seventy-nine brands of fer-
tilizers, viz: ; .

OBSERVANCE OF THE FERTILIZER LAW,

3

Special manures for particular CLODS 10
Other nitrogenous superphosphates. ....... . o
Bf)ne manures and “bone and BRI} b o e
Fish, tankage, castor pomace and chemicals. . ... i
' St N potnace god ichemicgls L) 32

Ak IS N G

....................... 279

Firm.
el y Brand of Fertilizey.
B St.urlilI th};ucal Conl ALAC ¢ Co.’s Acid Phosphate
s NGty Gcr)asslatnd I\?ats Fert’ilizer
mplete i 4
TPotash, anure with 10%
obacco Starter and G
Grass and Lawn Top B?Z::z
1 g,
Southport XX Special, .
omplete Tobacco Manure
- G. Tobacco Manure,
Castor Pomace, y
Fine Ground Bone,
Dry_Ground Fish,
uriate of Potash,
g , Nitrate of Soda,
radley’s Nlagara Phosphate
Eclipse Phosphate,,

B Farmers N .
ey ew Method Fertil-

! Corn Phosphate
, Potato Fertilizex",
? Manure,
Superlphosphate,
omplete Manure for Pota-
toes and Vegetables, .
Complet'e Manure for Top
ressin i
ghurch”s Fish and %og?lllfs e
rocker’s Ammoniated Corn Phosphate
Potato!_ Hop and Tobacco
S Fertilizer,
arling’s General Fertilizer,
Farm Favorite,
ll;gtato Manure,
issolved Bone and Po
t
ey _Blood, Bone and Potash vl
st India A. A, Ammoniated S,uper-
phosphate,
Potato Manure
Great Eastern General,
G. Vegétable Vi
X ne
and Tobacco Fertilizer,
Northern Corn Special,
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Firm.

i Agricultural Chemjcal Eoi,
A?%lg,caén Recgtor St., N. Y. City—Con-

tinued.

Armour Fertilizer Works, The, Balti-
more, Md.

Baker, H. J., & Bro,, 100 William St.,
N. Y. City.

Berkshire Fertilizer Co., Bridgeport,
Conn.

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

Bohl, Valentine, Waterbury, Conn.

Bowker Fertilizer Co., 60 Trinity Place,
N. Y. City.

Brand of Fertilizer.
Packers’ Union Universal Fertilizer,
Potato Manure,
Gardeners’  Complete
. Manure, ol
,C'l Ani}r)rllIaI C}::)rtn Fertilizer,
innipiac Climax osphate,
it Corn Manure,
*  Potato Phosphate,
Manure,
b Phosphate,
ot 7 Market Garden Manure,
Read’s Practical Potato Special,
- Standard Superphosphate,
Vegetable and Vine Fertilizer,
Wheeler’s Bermuda Onion Grower,
Corn Fertilizer,
Potato Manure,
Havana Tobacco Grower.
Havana Tobaéco GPr(})lwer},mte
b 5 icus Corn Phosp i
bkt ol Potato Manure,
' Ammoniated
Boneh Super-
hosphate,
Hp GP Special
Fertilizer,
Potato Phosphate.

in Grower,
ggi; Blood and Potash,
High Cl}rafie Potato,

oluble, ;

ﬁgms'n’oniated Bone with Potash,
Bone Meal,
Complete Potato,
Corn King,
Market Garden,
Fish and Potash, ;
Fruit and Root Crop Special.

Castor Pomace.

Berkshire Ammoniated Bone Phosphate,
Complete F:ei‘tlhzer,
Grass Special,
Pgtato and Vegetable Phos_-
phate, y
Tobacco Special,
Fine Ground Bone.

Boardman’s Complete Fertilizer.

Self Recommending Fertilizer.

ker’s Acid Phosphate,
Repn Corn Phosphate,

Complete Alkaline Tobacco

Grower,

i, Everett B, Co, The, Milford,

ker Fertilizer Co., 60 Tri

rtimer Co,, The, 24 Stone St,

Firm.

Y. City—Continued.

B K Thompsonville, Conn,
Fertilizer Co., The, Buffalo,

City.

nity Place,

OBSERVANCE OF THE FERTILIZER LAW. 5

Brand of Fertilizer.
Bowker's Early Potato Manure,
Farm and Garden Phosphate,
Fine Ground Fish,
Fisherman’s Brand Fish and
Potash,
Fresh Ground Bone,
Hill and Drill Phosphate,
Lawn and Garden Dressing,
Market Garden Fertilizer,
Middlesex Special,
Potato and Vegetable Ferti-
lizer,
Potato and Vegetable Phos-
phate, *
Sure Crop Phosphate,
Tobacco Ash Elements,
Starter,
Gloucester Fish and Potash,
Stockbridge Special Complete Manure
for Corn and all Grain Crops,
Stockbridge Special Complete Manure
for Grass Top' Dressing,
Stockbridge Special Complete Manure
for Potatoes and Vegetables,
Stockbridge Tobacco Manure,
Canada Hardwood Ashes,
Castor Pomace,
Muriate of Potash,
Nitrate of Soda,
XX Bone.

“High Grade.”

Bone Meal,

Celery and Potato Special,
Buffalo Tobacco Producer,
Farmers’ Choice,

Fish Guano,

Garden Truck,

Ideal Wheat and Corn,
Top Dresser,

Vegetable and Potato,
Muriate of Potash,
Nitrate of Soda.

Clark’s Special Mixture,

B B @
Fertilizer,
E. F. Cs. Gold Brand Excelsior Guano,
BB Claiag i) " Ammoniated Bone
Superphosphate for All Crops,
. F. Cs. New Englander Corn and
Potato Fertilizer,
E. F. Cs. Red Brand Excelsior Guano
for Market Gardening, ;

Celebrated Special Potato
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Firm.

Coe-Mortimer Co., The, 24 Stone St.,
N. Y. City—Continued.

-

N

Connecticut Fat Rendering & Fertilizer
Corp., New Haven, Conn.

Connecticut Vall;zy Orchard Co., Berlin,
Conn.

Cooper’s Glue Factory, Peter, 13 Bur-
ling Slip, N. Y. City.

Dennis, George L. Stafford Springs,
Conn.

Eldredge, T. H., Norwich, Conn.

¢ /
Frisbie, L. T., Co., The, Box 1253, New
Haven, Conn.

James, Ernest L., Warrenville, Conn.
Kelsey, E. R., Branford, Conn.

Listers’ Agricultural Chemical Works,
Newark, N. J. P

Manchester, E., & Sons, Winsted, Conn.

Mapes F. & P. G. Co., The, 143 Liberty
St N YL Gty

STATION REPORT, 1007—IQ08.

Brand of Eertilizer.
E. F. Cs. XXX Bone,
Genuine Peruvian Guano, Chincha
, ' rade,
e Lobos
) Grade,
Peruvian Market Gardeners’ Fertilizer,
* Peruvian Guano Base,
Tobacco Fertilizer, Peruvian

5 Guano Base,

Vegetable Grower, Peruvian
Guano Base.

Tankage.
C. V. O. Co’s H. G. Special.
Pure Bone Dust.

Bone.

Eldredge’s Special Fish and Potash
Fertilizer,
Superphosphate.

Frishie’s Fine Bone Meal.

James’ Bone Phosphate,
Ground Bone.

Bone, Fish & Potash.

Ammoniated Dissolved Bone,

Corn and Potato Fertilizer,

Potato Manure,

Special Tobacco Fertilizer,

Standard Bone Superphosphate of Lime,
Success Fertilizer, :

Bone Meal.

Manchester’s Formula.

Average Soil Complete Manure,
Cereal Brand,
Complete Manure “A” Brand,

i A 2 e A Ll s it on i

t

Firm.

b

OBSERVAN'C!:‘. OF THE FERTILIZER LAW, 7

Brand of Fertilizer.

& P. G. Co., The, 1 ‘Libert Top Dr I
P4 City-—Conh'nue;i. b T e IP.;;IIIf Strsngth,

Vegetable Manure, or Compl t
for Light Soils. Ve AT

| Fertilizer Co,, Bridgepprt, Chittenden’s Ammoniated Bone Phos-

phate,
Complete,
Tobacco, ;
Conn.  Valley Tobacco
Grower,
Conn.  Valley Tobacco
Starter,
Dry Ground Fish,
Fish and Potash,
Formula “A”,
(an,
H. G. Special Tobacco,
Market Garden,
Potato Phosphate,
Soluble Bone and Potash,
Tobacco Special with Carb.
Potaslg,
i )sXX Fish and Potash,

E. Corn & Grain Fertilizer
High Grade Potato Fertilizer,
Perfect Tobacco Grower, -
Potato Fertilizer,
Superphosphate,
round Bone,

North Western Empire Special Manure,
Market Garden Phos-
phate,
Superphosphate,
10% Manure,
i’ Potato Fertilizer.

0. & Wes, Complete Tobacco Fertilizer,

Corn and Potato Fertilizer,
Grass F ertilizer,

rey Pomace,
H G. Potato Fertilizer,
Special Phosphate,
Vegetable Potash.

ANAL

P. &P Potato,
Plymouth Rock,
Pure Ground Bone,
Special Potato, :
Statr Brand,

Corn Manure,

Dissolved Bone,

Economical Potato Manure,

Fruit and Vine,

Potato Manure,

Seeding Down Manure,

Tobacco Ash Constituents, ;
Manure, Wrapper Brand,
Starter, Improved,

. Hubb ;
iy ard Co,, The, Middle- Hubbard’s Complete Phosphate,

Fertilizer for Qats & Top
Dressing,




Rogers & Hubbard Co., The, Middle-
town, Conn.—Continued.

Rogers Manufacturing Co., The, Rock-
fall, Conn.

Russia Cement Co., Gloucester, Mass.

Sanderson Fertilizer & Chemical Co.,
- New Haven, Conn.

Shay, C.

Conn.

CONNECTICUT EXPERIMENT STATION REPORT, E607—IQ08.

Brand of Fertilizer.
Hubbard’s Grass and Grain Fertilizer,
Market Garden Phosphate,
Potato Phosphate,
Soluble Corn and General
s Crops Manure,
Potato Manure,
Tobacco Manure,

Firm.

Pure Raw Knuckle Bone
i Flour,
. i Strictly Pure Fine Bone.

All Round Fertilizer,
Complete Potato and Vegetable,
Fish and Potash,
H. G. Corn and Onion,
Grass and-Grain,
QOats and Top Dressing,
Soluble Tobacco,
Tobacco and Potato,

* Grower,
Tobacco Starter,
Pure Ground Bone,
Knuckle Bone Flour.

W »
Essex A 1 Superphosphate, X
Complete Manure for Corn, Grain
and Grass, 3
Complete Manure for Potatoes,
Roots and Vegetables,
Dry Ground Fish,
Grass and Top Dressing,
Market Garden and Potato Ma-
B nure,
Special Tobacco Manure,
Tobacco Starter,
XXX Fish and Potash.

Atlantic Coast Bone, Fish and Potash,
Sanderson’s Corn Superphosphate,
Fine Ground Bone,
Fish,
Formula A,
B. for Tobacco,
Potato Manure,
Special with 10% Potash,
Top Dressing for Grass
and Grain,
Muriate of Potash,
Nitrate of Soda,
Sulphate of Potash, Double.

Shay’s Corn Manure,
Grass Fertilizer,
Potato Manure,
Pure Ground Bone.

M., Fertilizer Co., The, Groton,

‘OBSERVANCE‘OF THE FERTILIZER LAW.

Firm. Brand of Fertilizer.

and Onions,
2 Phosphate for
: o v Use,

Bone Meal.

Ingvt'ellBFertzhzer Co., 40 North | Swift'’s Market Garden Manure
St., Boston. ; ‘Perfect Tobacco Grower.

| Special Grass Mixture, ;
o . : Vegetable Manure
RS Lowell Animal Brand, :

J Bone Fertilizer,

Dissolved

Potash,
Empress Brand,
Ground Bone,
Potato Manure,

i Ph

Acxd_ Phosphate, ot
Muriate of Potash,

) Nttraf;e of Soda.

Gound Fish Guano,

Ground Bone, P

x’s  Complete Bone
Dphate,

Fish and Potash,

Grass Fertilizer,

HYG }Pstl)l and Potash,

obacco Speci
' Potato Fertilizer,pecxal’

Bone

Syl S
1

Acid PhOSphate,a uperphosphate,
Muriate of Potash,

Nitrate of Soda,

H. G. Sulphate of Potash.’
Woodruff’s Home Mixture.

e chiefly useful as a guide in
Most of them are of
fter year in Connecticut and
her or not these brands are

alyses serve to show whet
Aning: their original quality.
larger part of the year’s su
: sta.te just before planting
on 1s opened. Man
> of April.
Y impossi i

hundreq Izind ::‘iefz;-the gy

pply of fertilizers is shipped
time, much of it after river
y brands are not in market tll the
: ample and analyze the
nine brands of fertilizers sold in Con-

Obviously these trade conditions make it -

maker, M. L., & Co, Phi13d§lphia; “Swift-Sure” Guano for Truck, Corn

General

Phosphate for Potatoes,

and

Superphos-

Onion and Vegetable
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necticut and tabulate and publish the results in time to show the
composition of all of them before they are bought and applied.

When new brands are offered, the station endeavors to ana-
lyze such brands at once and to distribute the report of the
results as quickly and widely as .possible. Farmers can aid
greatly by calling the attention of the station promptly to new
kinds of fertilizers which are q_ffered for sale.

~SAMPLING AND COLLECTION OF FERTILIZERS.

During April, May and June, Mr. V. L. Churchill, the sam-
pling agent of this station, visited ninety-seven towns and vil-
lages in Connecticut to draw samples of commercial fertilizers
for analysis. These places were distributed as follows:

Litchfield County ............ T

Hartford County ...... i AT B (L) 0 e st 25

TPollbhd CoUREw s wiAmas fiv b selins el Hl S e 5

Windham Cotmby it eiie ot sl dul b e i G 10

New TondontCounty i Blats bt bl s ae s sieia it 10

I NG Alase R COUTEY, weslidatan s o ept s e St 10
New Haven County ..... R N e R RO 17

Baichold Eeumty Ul v 2o A S s R R 9

97

In these places six hundred and fifty-three samples were taken,
representing all but three of the brands which have been entered
for sale in this state.

The sampling agent could not find on sale the American Agri-
cultural Chemical Co.’s High Grade Tobacco Manure, National
Fertilizer Co.’s Ammoniated Bone Phosphate, nor Parmenter &
Polsey’s Star Brand.

As no samples of either of these brands were deposited by
the manufacturers at the station, it was impossible to make
analyses of them. /

With these exceptions, an analysis has been made of every
brand of fertilizer which has been entered at the station for sale
in Connecticut. ;

When several samples of a single brand are drawn in dif-

ferent parts of the state, the analysis is usually performed, not
on any single sample, but on a mixture made of equal weights
" of all of the several samples. Thus, it is believed, the average

composition of the goods is more fairly represented than by

the analysis of single samples.

BN sl ek T o r i e i e e A e Gl b S 1 Ll

1 ANALYSES OF FERTILIZERS. I1
g The station agent is instructed in every case to open at least
;;thr"ee packages of each brand for sampling", and, if the number
- of packages is very large, to take a portion from every tenth
_ .one., by’mfaans pf a sampling tube which withdraws a section
: bMz::ec;re diagonally through the entire length of the bag or
: As a rule, the station will not analyze samples taken from
- dealer’s stbck of less than one ton, from stock which has lain
fi'om las:t season, or from stock which is improperly stored
bag‘s .lymg on wet ground, or exposed to the weather etci
sfta,mm:;desires. the co6peration of farmers, farmers’ ::lubs
es in calling attention to new brands of fertilizers
ring sa?nplés of all goods offered for sale. Al sam-,
efmwn 111, strict accordance with the Station's
i Saﬂz ng, and must also be properly certified.
s and blank certificates will be sent on

g
1

~or incorrectly is quite certain to
ller and buyer. Accuracy of sam-
mracy of analysis. The sampling
t part of the analysis.

S OF FERTILIZERS.

52 samples of commerci ili
ercial fertilizers and
7 ;}?(liucts have been analyzed. A classified list
4 below and the results of their examination are
in the following pages. v
are :
s arz;n:ftelzrz.eddas promptly as possible in the order
; . ko tf)lvtehe. piaﬁst soorﬁ as an analysis is completed
r i ,
e y who furnished the sample and
Sy » In order that there may be opportunity
protest, before the results are published

RIP
CRIPTIONS AND ANALYSES OF FERTILIZERS.*

samples referred i

‘ . to in the followi

by owing pages w

‘ tion agent, unless the contrary is s«gtratidg ol

'azlalyses of fertilizer .
reet, chemist in ch

and Drushel
€ results ha\?: %e

asr glgdv%?t%d t{'lt; tahsis_ ;:hapter have been made

rge, sistance of Messrs. i

z/r[lxstsa bBlarber, station chemists, arsxils o]%alltg’
ulated and discussed by the director.



I2  CONNECTICUT EXPERIMENT STATION REPORT,” 1007—IQO8.

The analyses were made by the methods adopted by the Asso-
ciation of Official Agricultural Chemists and the results are
always expressed in percentages, or parts per hundred by weight,
of the material examined. ¥

Every percentage given has been determined by two separate
analyses, usually made by two cherhists working independently,
and all calculations are also made in duplicate.

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

in 1900.
CLASSIFICATION OF THE FERTILIZERS ;ANALYZED.

No. of
Samples.

”

1. Containing nitrogen as the chief active ingredient.

BNEerate Of sodaly. ool e e R e
Sulphate of ammonia ...... P At
D5 V) Veas A ST AR S e e SR R G DR (ol
et oYW I LY (e pr e it 6. s i oo i e e e
Castatiipomace . [ Wl U S0Td SRR NI gl e
Eanseadinealii gl diie L s ol bl S et

2. Confaim'ng phosphoric acid as the chief active ingredient.

Dissolved phosphate. faek . (i nls St i Do Sio s s 0
Basie slagil oas il leaiatih s o Mgl el B st R 1
Precipitated bome i U raliid L S wneg L EH 1
3. Containing potash as the chief active ingredient.
Carbonate of" potashicles st iU e 2
High grade sulphate of potash .................. s
Double sulphate of potash and magnesia .... il
“iMuriate‘of potash L. AT SEmEEIE s E T e,
122 5T T A OSBRIl B e L I L [l sl R AR L TR A 1
4. Containing nitrogen and phosphoric acid.
Bone mangres: < 5. Je R SR e L 23
Slaughter-house tankage 17
Dirviground Hishi i i 1, Lt T K R o ) [ St
5. Mixed fertilizers.
Nitrogenous' superphosphates ... oi.ii s avieiasnases 123
Dpecialimantres o 0 T SRR L I T 130
i1

Home miiRtires (F0 -0 s 00 RSl e a0 IR T U
6. Miscellaneous fertilizers and manures.

iV eetablaipotashili/ . Lolv . 1] oo eIl o e ¢
Cotton hull Gahesiis " s s [ SRR o L ST s I ot 24

Wioor  ashesiie ISRy . Ot Uk TR e e fons
Time andilinedeiniashessil. L0, SOENONIEE L) oL i SR
Others; 'miscellatieOfe o . Slle . 100 SURNMATD 10 et S 20

-

NITRATE OF SODA. 13

L RAW MATERIALS CHIEFLY VALUABLE FOR NITROGEN
) NITRATE OF SODA OR SODIUM NITRATE.,

Nitrate of Soda is mined in Chil; and i

. ; purified there before
shlpment. As qﬁerefl in tl}'e Connecticut market it contains about
15.20 per cent. of nitrogen, equivalent to 95.3 per cent. of pure
sodium mvtr‘a'te. The other usual constituents are moisture "and
small. quantities of common salt and Glauber’s salts.

‘Shipments filﬁel' somewhat in composition. The lowest per-
cem.:age of nitrogen found in any sample this year is 1 5.06
eq;‘lealent to 91.4 per cent. of sodium nitrate. i

Aifteen samples have been analyzed, as follows :—

19178. Sold by Coe-Mortimer Co, N. Y. Sampled from
§toc91c*g1f W. H. Burr, Greens Farms, :

- 19401.  Sold by National Fertilizer Co., Bri

: - Bridgeport. Sam-
~ Pled from stock of H. A. Bugbee, Willimantic.
by S. D, Viets & Co., Springfield, Mass. Sam-
f A N. Graves, Windsor Locks.

Fertilizer Co., Buffalo, N. v s

rti I RN N Sam -
‘f chwink, Meriden. f
Vilcox Fertilizer Works Mysti
L e » Mystic, Conn.
Am. Ag. Chem. Co NU% Ci
L. Ag. - Co, N. Y. City.
pencer Bros., Suffield. i Sampled'
lled from stock of S. D. Woodruff & Sons

9. Sam

Sold by and sam led f :
and Chem. Co,, NeW'I'II)aven_mm stock of Sanderson Fer-

80. Sold by Bowker ili
rtil
091" Aovih vy Hfftf:) :(zfr Co., N. Y. ’ Sampled from
A e
: - J. Pring & Bro,, Wallingford, ;

il sStolg{ by Swift’s Lowell Fertilizer Co., Boston, S
ks S0Id of E; E Burwell, New Haven, Hz
i fro;n ; 2 ; by - National Fertilizer Co., Bridgeport

4 iy 'S(; " (;)ught l.)y ’Cbnnecticut School for Boys Meride

i Masfrom 2 Y Swift’s Lowell Fertilizer [Ges Bost’on Sa o
o 3y ang 1ougfht-by Andrew Ure, Highwood. . i1
9293, Sampled from Separate bags of nitrate

. Were quite unlike in 1
%mpmnville, by C. C. Cha;ii -01‘. Bought of H. K. Brainard,

Sam-
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H. K. Brainard.

Swift's
Lowell.
15.0

National
Fert.
Co.
15.8

11

Swift’s

15.0
19.7

ter &
Polsey. Lowe

15.40 15.20° 15.60 15.48 15.36  15.00
15.6

Parmen-

15.0
19:3 + 19.5

Bowker.

Sander-
son.

15.7

19.3

ruff.
19178 19401 19181 19065 18976 18953 18919 I
19.3

Wood-

A A,
C. Co.
15.0
19.2

Wilcox.
15.0

19.0

Buffalo
Fert.
Co.

ANALVSES OF NITRATE OF Sopa.
15.6

Viets.
18.0 18.5

Fert.

Co.

15.47 15.24 15.68 15.80 15.64 15.54 15.52 15.52
5.0

17.7

National
£

Mor-
timer.
15.60
15.0
17.0

Coe
g : =
$53.00 55.00 55.00 58,00 60.00 60.00 60.00 60.00 60.00 60.90 60

Nitrogen costs cents
per pound...------

Cost per ton...------

Station NO.-- --------
Nitrogen guararlteed-

Percentage amounts of
Nitrogen found . .----

SULPHATE OF AMMONIA. 15
~percentage of nitrogen ranges from 15.06 to 15.80 and averages
out the same as last year.

{ st of nitrogen in this form has ranged from 17 to 19.7

d. In mixed car lots for cash it has been bought for
s than 17 cents.

- SULPHATE OF AMMONIA.

e on a large scale as a by-product of gas-
‘usually contains over 20 per cent. of

d artificial heat,
ns about 14 per
tankage and other
gen, are also on
.
sold by Swift’s
1 stock of E. E. Bur-
of nitrogen and cost
20%5 cents per pound.
drew Ure, Highwood,

ON PAGES 22 T0 29.)

0 kinds, which are known in trade
J _é:at“ed and decorticated. In the manu-
'iﬁeal, which is the only grade which Con-
| ord to buy for a fertilizer, cotton seed
‘oye most of the fiber, then pa{ssed through
oﬁ the short fiber or lint remaining, then
il which break and Separate the kernels from
‘kernel.s are cooked and the o is expressed. The
resses is ground or shipped to Europe in slabs and
ﬁmjm L and fertilizer, Formerly the hulls were

‘ factories, and the resulting ashes, which

les
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contained from 20 to 30 per cent. of potash, were used in this
state as a tobacco fertilizer.

The hulls have, however, come into extensive use as & cattle
feed in the South, and now sell for'this purpose at prices which
forbid their use as a fuel. A larger proportion of them is now
left in the so-called “Jecorticated meal” than ever before, which
accounts for the gradual lowering of the feeding and fertilizer
content of this valuablé produict. It is a not uncommon practice
~also to grind the hulls fine and mix them with the ground cotton
seed cake. Buyers who are only anxious to get a “smooth” meal
are quite likely to have these fraudulent mixtures worked off on

them.
The color and the “spioothness” of the meal give no knowl-
. edge of its content of nitrogen and hence of its fertilizing value.
The dry meals which are dark, because of over-cooking or of
slight fermentation, are, in our experience, as likely to have a
high content of nitrogen as the bright yellow meals.

Tn view of the fact that more than 5,000 tons of cotton seed
meal, costing $155,000, Were used as a fertilizer in Connecticut
this year, by tobacco growers alone, the following rules adopted
by the Interstate Cotton Seed Crushers Association in May 1907,

are of importance:
L)

STANDARD CLASSIFICATION.

“Gec, 1. Choice Cotton Seed Meal must be finely ground, perfectly
sound and sweet in odor, yellow, free from excess of lint and hulls, and
by analysis must contain at least 8 per cent. of ammonia. (6.59 per cent.
nitrogen.)

Sec. 2. Prime Cotton Seed Meal must be finely ground, of sweet odor,
reasonably bright in color, yellow, not brown or reddish, and by analysis
must contain at least 7% per cent. of ammonia. (6.2 per cent. nitrogen.)

Sec. 3. Good Cotton Seed Meal must be finely ground, of sweet odor,
reasonably bright in color, and by analysis must contain at least 7 per
cent. of ammonia. (577 per cent. nitrogen.)

Sec. 4. Off Cotton Seed Meal. Any Cotton Seed Meal which is dis-
tinctly deficient in any of the requirements of prime quality, either in
color, odor, texture or analysis, oOf all, shall be deemed Off Meal and
should be sold by sample.

Sec. 5. Standard Seed Meal not coming up to contract grade shall be
a good delivery if within one-half of one per cent. of the ammonia
content of the grade sold, or the sale sample, but the settlement price
chall be reduced at the rate of one-tenth of the contract price for each
one per ',Cye“t-’ and »Pfoportionately for the fractions, of deficiency in
ammonia.

section, as far as cotton seed meal .
meal must be accepted if not more

in nitrogen, but the settlement
t the rate of one-tenth of the contract
e per cent. of nitrogen deficiency of
f “Choice” cotton seed meal, selling
d to contain 6.20 per cent. of nitrogen
t must be accepted, but $30.40
seller in payment.
ling should also be noted
es or others:

 from a sack shall constitute
as to  fairly represent the
rom each carload, or fifty
~car lots, shall be sufficient
5 eal should be well
to identify them and
approximately the
but may be com-
iling or sample
- samples taken, as

1_:.2
| in the sampling of car
- deficiency of nitrogen

a conspicuous place on th oy
e outside
y grinted_statement, certifying the number
i ff f:onta}med therein, the name, brand, or
fhe art;:llg is sold, the name and address’ of
5 a statement of the i
i Sl percentage 1t
pi doﬁeffgrud; protein, allowing one per cengt. of
s le-Tourth per cent. of protein,” etc.
% wi tsileefh meal or other commercial feed which
- wﬁa sell above requirements is illegal and
e te f{ the meal in Connecticut liable to
st offense and $200 for the second.
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The attention of dealers within the state is called to the
matter now, that they may have it in mind in contracting at the
south for deliveries next fall and winter. !

GUARANTIES.

Of the 174 samples which are included in the tables, sixty, or
more than one-third of the whole number, were below guaranty
by more than one-tenth per cent. of nitrogen.

If we make a generous allowance for the unavoidable errors
in sampling and anaylsis, there still remain 39 samples in which
a rebate might fairly be demanded because of failure to meet the

manufacturers’ claims.
Twenty-one samples had at least 0.25 per cént. less nitrogen

than was guatanteed. Nine others had at least 0.40 per cent.

less, 4 others at least 0.6 per cent. less and 5 others at least 0.8
per cent. less nitrogen than was guaranteed. Allowing $3.00 per
unit of ammonia for the deficiency, the above figures represent a
loss to the purchaser

For 0.25 per cent. nitrogen deficiency, $0.90 per ton.

“ “« “ “ “ “©

0.40 1.44
o 60 3 “ “ “ 2 I6 “ “
0 80 3 ‘“ “ 3 2 88 “ g

The meal is usually shipped direct from the mills to the Con-
necticut dealer, and the commission merchant, who makes the
sale, does not see the meal, but sells it on the makers’ guaranty.
In selling it however he assumes, or should assume, respon-
sibility for the correctness of the representations, in order that he
may protect the Connecticut dealer, who is liable under our state
law. .

This responsibility has been assumed during the last year by
Messrs. Humphreys, Godwin & Co. of Memphis, Tenn. When
this station has found cotton seed meal sold by them to contain
less than the guaranteed amount of nitrogen and the fact has been
brought to their attention, they have reduced the price to the
Connecticut dealer by $3.00 per unit of ammonia in this defici-
ency, which is equivalent to 18.1 cents per pound of nitrogen
deficient. (A “unit” is one per cent. or 20 pounds per ton.
“Units” of nitrogen are calculated to units of ammonia by multi-
plying by 1.2, and conversely units of ammonia are reduced to

. COTTON SEED MEAL. 19

nitrogen by dividing by 1.2.) Such a guaranty by a
s party is a very different thing from a guaranty
‘on the tag for which no one will hold himself responsible
_‘ich the law can only hold the Connecticut dealer
It is hoped that other commission houses will see
of following the plan adopted by the firm named.
station is frequently asked what rebate should be given
eal fails to meet the guaranty. The station has no
ty or desire to prescribe adjustments of price between
and seller, but has suggested the following example as
 indicating a fair method of adjustment.
costing $32.00 per ton, guaranteed 6.5 per cent. of
contains only 6.24. ,
ﬁ;gted on page 20, the average valuation of phosphoric
,potash in a ton of meal is $4.42; $32 — $4.42 = $27.58,
~we may call the price of the nitrogen in it. The meal
nteed to have 6.50 per cent. of nitrogen, or 130 pounds
27 58 <= 130 = 21.2, the cost of a pound of nitrogen in
1 if as guaranteed. But instead of 130 pounds it con-
act orfly 6.24 X 20 =124.8 pounds, a deficiency of
1 ds, which at 21.2 cents per pound equals $1.10, the
to be allowed to the buyer.

. i Composition and Valuation.

S gies nitrogen, cotton seed meal contains relatively small
tities of phgsphoric acid and potash.

~average, highest and lowest percentages of the three
°nts found in decorticated meal by the Massachusetts
°rsey and Connecticut Stations, are summarized below. :

New Jersey
144 analyses.

................. 7.14

Mass.

Conn.
130 analyses,

75 analyses,

ogen Average

. .16 ;
L AR 7.69 : — f73 ;g
_Low§st .................. 6.52 s 6.01
horic Acid Average .. ... 000 3.00 2.86 2.04
degtest < 0 LA 3.75 — 3.69
B west | o 2.00 — I .70
Ayerage ................... 1.82 2.01 1.87
i Highest R N TR o L 2'22
el A 1.49 — 0:99

P 'f"v"lr.lr,w
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The general average calculated from these 349 analyses is
2.97 per cent. of phosphoric acid and 1.90 per cent. of potash.

The figure for phosphoric acid is 0.18 per cent. lowei” than
we have assumed and for potash the same that we have assumed
for some years in calculating the cost per pound of nitrogen in
cotton seed meal.

The average percentages of phosphoric acid and potash in
cotton seed meal, assumed to’be 3.15 and 1.0 respectively, are
yalued together at $4.42 per ton. To determine the cost of
nitrogen, the above figure is subtracted from the ton price, and
the remainder, after multiplying by 100 to reduce it to cents, is
divided by the number of pounds of nitrogen in a ton of meal.

Thus if a sample of meal contains 6.94 per cent. of nitrogen
(which is equivalent to 138.8 pounds in the ton) and costs
$27.50 per ton: 27.50 —4.42 = 23.08. And 2,308 divided by
138.8 = 16.6, which is the cost of nitrogen per pound in cents.

Inspection of the range of percentages of potash and phos-
phoric acid will show that the error caused by assuming an
average percentage of these two ingredients, instead of deter-
mining them in each sample, would not amount in extreme cases
to more than half a cent on the calculated cost of nitrogen.

The following determinations, made this year, show the usual
range of these percentages in both light and dark meal:

Licar CorroN SEED MEAL.

StationsNo. s SU0S0 18839 18967 19084 19085 19232 AVERAGE
Percentage amounts of #
Phosphoric acid- - 2.40 3.25 2.95 2.40 2.62 2,72
Patash;..L8 . ual . 2.14 2,25 223 2,18 1.98 2,15
Dark CorroN SEED MEAL.

18832 18954 18972 18752 18854 AVERAGE
Phosphoric Acid __ 2. 11 2.75 2.75 1.81 2.30 2234
Potaghy U e Ul 1.98 2.14 2.14 1.76 1.80 1.96

The percentage of nitrogen in the samples analyzed has ranged from
8.14 to 5.58, the average of all being 6.83, or 0.2 higher than last year,
The cost of nitrogen has ranged from 14.9 cents per pound to 24.2 cents,
the average being 19.4 cents. 4

These figures mean that the grower who pays 24.2 cents per
pound for nitrogen instead of the average, 19.4 cents, adds from
14 to ¥4 a cent a pound to the cost of raising his tobacco crop.

I s by [

TTON. SEED MEAL. T

'14.9 cents a pound for his nitrogen,
- a pound cheaper than the one who

meal contain exceptionally high per-
us, eight samples analyzed recently have
red that cotton seed meal of low grade
mixing with it either sulphate of

some animal matter to improve its

cotton seed meal is a little.
n in nitrate is 17.5 cents
The margin of profit in
nost. Nevertheless a con-
: spring have been
ative results, and
,ﬁkesence of any-

in

Percentage
of Nitrogen.

LA S 7.15

S ng analyses were tabulated three other
; l;aye been made, as follows :

bagsv Saf;om car 10548. Shipped by F. W. Brode,
b pled and sent by C. V. Chandler, Hartford.




2 Ggr | 00°1€ SLg grsl —|=fee afrauosduroyy, BisUiRIg Dopsoyl "ot oC ss G e ‘0) B ‘9 "H|Pgbgr
G'g1 | 008z RSP B A I e e e S e e e e et et e prewns
“'soxg 100uadg  "HIOZ MON '0)) [IO) UON0) uedL WY | £0681
S'g1 | 00°€€ ot L 14 7 P s 57 === pemwng .vn«OuE sowe( powng ‘‘'sorg 19ouadg ‘sexaj ‘uoisnopy ‘*on ¥ ‘o ‘H vbggr
S'gr | oo'tE Szl 1Ll |---c---cc--------ppRIPNG ‘goeoy A[ueig| , ” " " ) " » | 8€88I
3 S'g1 | 00°€E Sz'L A e e PIPING 1S9 M Qe:&& 'Q sowe[|peyng ‘'soig 190uadg c-uusg, ‘siydway ‘0D X 'O ‘H|1¥ggI
§'gr | o006z | 059 | 99 |===-" I0SpUIpy .Euﬁe ............................. 2 7 v | 90881
X v'gr | 0o'1€ 00°L ge:l |=P-r -7 NOoSPUTNE S RSB IB R CI iy [ s o= < oo oon s e s co S ot premgng ‘soyIg 1nyuy| Lzob1
Vg1 | 00°€E 0z'L gl i a e S ¥ T S premng ‘'soxg 1souadg ‘0D X ‘O "H|9E681
@1 | 05'1€ 00°L (oL A bt 19 ‘Is R PSR el e et it s e Aqueln ‘‘0)
’ 3 =5 ‘sorg stwoo oyl ‘uuo], ‘stydwoly ‘'0n ¥ ‘o "[|¥gzbI
F Stes-ctomss-s JIOX MON G0 [IQ U0N0)) uedldwy | £€681

e R R S it e et e ol 5 1 (0 L1 T
‘uyof um IPMON  ‘uudL, ‘siydway 0D ® O H mmman
QI
proptep] ‘arddryp % SpIO| PE6RT
$5gg1
..... Eom«sm ..mohm uou:omm Svlgr
~==----==-"--jooig peoiq ‘0D "D 3
o: 11, ‘siqydwapy “op B "o [ | voobr
projurey ‘a(ddigm ¥ splO momau.
8Lgr

vglg1

.

e : 14 b1 eeemmeem-ces--piogng ‘Tofy T ydeso(|premng 'soig 1eouadg .muMoH.coum:oE:oO%”O ol vbigr
9] oMm WM.MM wo.m mwm ........... Eocwrmﬁ MO mom\mh% ‘l1essig |pewns ..mohm 10ouadg ‘uuay, ‘sigdway '0) § "D "H| 62481
m/ W.nn 00°€€ ob'L o) e o gt et PIeWNS 5=§>> ‘0 ey pwns ¢ mohm I0ouadg ‘SEXQ], :o_mzomroo%.o Bl 1vigr
H S'/1 | oo'ge ol ot 8 I AL e et i JOSPULGISET DUIMIO a1yl rr-ros - T s Jyoolig proig >mmuh.w< %oo Yoz61
R 71 £ y T Sl e e Ee e L Lh i TE VA A 1 1 8 et St Sl s i 2l s S
W SCEE = 44 i i = 'solg SIWOOT 9y ‘UusT, .mEmEvE '0) ® 9 'H| 06261
- G:L1 | 0oLz 959 mm m --piojyref] ‘*ouf ‘'0) R WeYMON ‘Pwg TTTT T piopIef] 'ouy '0) X} WEYMION ‘WS WWMM“
Bl | oSof o ogion oS o tae ” B " ; : S s
! 3 A ‘of 9 AL Dol oiyng ‘'0)) soarIn) ‘[[ossig EoEsw .mgmhoo:omm ESH, SIy EuS oO% 0 H|vilgr
: m MMH ww.wu Mm.m 15'9 |~£quein ¢ uw_H mmcwzﬁcwa PRREE BBIPUT| == --.-”””.mmmwhw 00 .m.okmm@mﬁaoow_ ayy, ~mMQH
ot e e e RIOJISEES SISO @ BI0, P
7 “M“ wm.wM w«.m mww ........... pPIPWNG ‘'00) searln ‘[[asSig ansm ..mem Bonumw EBH .wEmES\anww%m %Om Selgr
y ¥ * . of e s e S £ ‘108uasSoy " WM|T T e s 2
“ m 1°L1 | 0o'0f 09'9 | 0S°L queis W9 WM e m::ooq oqz,_ruusy .mEmEuSm:oO St a6t
< x 3 % P B Aquein) ‘108uUasSO Y TWIM|TTTT T T S e oo 3 € e
5 o o.o..oﬂ 5 e e i s ‘soxg m:nooq oy ‘uuol ‘stydwoa g roU ¥ ' "H| 16261
6'91 | 0S'of oz'L oLk = esa pPIPWNS ‘'0) s9ArID ‘[[9SSIg EoEsm ‘soxg 100ouadg ‘uwe, ‘stydwopy ok ‘0 "H| LSLg1
1 = 9 2 . > e S ‘ e e e e e Aqueln 00
; z ‘g1 | 00°8Z 059 zo'L Lquein ‘Sundg ‘D 1 quels
3 o e Ty 'soxg SIWo007 oY ‘UUdT, mEmeEQ%O ®»95°'H MQMQH z
e - d . B i i SOHOND O SOI MBI = e o 5 piopaepy ‘ajddiyp ® spro Sgégr
m ww“ wwmw wm.m ; nm.h ............... : Homvﬁgm.uﬁﬁo ‘g 4| " -puelg (mQ ‘‘uudy ‘stydurey 0D X ovchm "M A MMMM“
¥ 3 ; > S R e i v " ARl -
H MW“ NM.WM ww.\m, Mwm ........... Ewmmsw 00 soAr1f) ‘[[9SSIg Eoﬁsw ..mOum Hcocoam EGH mEaEuE oO Nw 0 E 0S/4g1
S ¥*S1 | oo'gz oz'L T AR Rt PING tentiy SNSSSUmIgE T =T seesce il =TS DIONG UnSny
= ‘N ¥seuxg ‘smoT IS ‘') .wE:HE SO ISR z€z61
w 6'v1 |oogzg | 959 bol I e e premng ¢ soxg 19ouadg prowyns ‘'soig 100uadg ‘Sexe], ‘UOISNOF] ‘'0) ¥ "D "H| 95161
m
- Bt | punos :
Z vwh_% 2 .__M% e £q juag 10 padweg ‘paseyoind EEli:-ETe :oWM“m
w $3]U3d SIS0 150D .:OMO.E_Z
=) BSSEINN 3O "3u9d Iog

IVE QIEg NOLLO) 40 SESATVNY

22




W s €61 | 00'zt 00°L Syl - ET S TS ma L i e et t re  S peWNg ‘sayIg InYIIy
& & €61 00°2% 00°L Om.h ||||||||||||||||||| premns ‘jo00y 1 ‘d|pewns ..mOumH HOUGQQW ‘SBX9T, .ﬂOumsom ..OONMV ‘D°'H
m €61 | 00zt o7 A Ra 8 U A B gt s e s19y10
3 pue “ssely ‘yommmmog ‘sdpyqg 7 cfj-cc-cTtoocttoomToottTom e ” B v
j €61 | 00'gE | ool | brL | -0 PlomIRG SIAOIPUE S “d M|~ T Tttt PIPWNS ‘sayIg INYIY
e €61 | 0S0f | Tozls [ HLIg Sls o S PIoWNg "*00) $9ARIS) ‘[[9ssiq [p[omng 'soxg 190uadg ‘uusy ‘siydwaly o) ® O 'H
: €61 |Sl'gz | 059 | o9 |~mTToot e N o pleywoog
= : S A preureg ‘g ®il ‘uuoj, ‘stydwapy ‘o Yy
W, 261 | 0818 | 00 | Lol |rmc7sim=- = AGEEIEEE B INE (] --Ebwawvw :ooom
; . Az : e e ‘solq stwoo ayy, ‘uue] ‘stgydudly '0p ¥ 'H [
b 261 00°2E Sz°L o1 Al i 3 s ‘g |plewng 'soig 100uadg ‘SeXaJ ‘UOISNOE] '0) XN ‘D [
Z'61 | 00’8z | 0979 | Vi'gi= e G e el PIoWNS
e ~ |‘unsny "N sewyg Cuudy, ‘siydwep ‘'op ® 'H H
= z'61 | 00°gz 09°9 10 . y } e e oot nn s Sl plemng
3 ‘ : ‘uuay, ‘siydwey “op ¥ 'H [
= z°61 | oo6z | grg |7obig |Frrmr eI Bl e plemng
4 , Ak ‘ I190uadg “JI0X MON ‘0D [IQ UO0NI0) UBILIOWY
a  z61 |oozE ; _ a4 1g Jouadg “uuaf ‘siqdwopy o ¥ 9 'H
a 261 | 00'gz 59 ) s 3 " »
@ z'61 | 00°8s ~=-= preySundg o) SWIA 'd S !
SR Criaeere 4query “op
m [ PHJ, WS ‘sidwoi ‘00 3 "D 'H
- ” 19 - "
9 ng ‘soyIg Imyuy
L W00 % 'O °H
> NG 'saylg Inyuy

-~ fquein ‘*0p

‘Io[eap JO JUAMWAIEIS

B siee. | Gin g gun o e jesewopEmig| Tttt e ooig peoid

5 ‘uoyioN ¥ ‘[ "yI0x MON “1f ‘vosuiqoy ‘g 9 18061
om, 0'61 | 05°gz 099 it e e e s prewng ‘upsny ‘N ISQUIH| T pPleWNS ‘unsny "N Iseulg ‘o) R 'O 'H 14681
= 061 | 00'2€ .| 00°L pz'L |---sioyio pue ‘poyng ‘[IASIN AQPOWLL| =" """ sl e preng ‘soIs INYIV| 68881
._/ 0'61 | 00°€E SzL POt R e e prewng ‘weyyded ‘H "M|PIPWNS “'soxg 10ouadg ‘SEXQJ, ‘UOISNOH ‘'00 B "D "H| €gL81
i m, 0'61 | 00°8% 0§'9 Oz gL e ke SO07 10SPUIM ‘SoARID ‘N "Y| 77" T 7T preySuudg "0 SIIA ‘d ‘S| vzE61
- 061 | 0§°1€ 00°L (5 O (o Bl b T i DL LT s e S e S e e S Aquels) *0)
> N 'sorg smwoo] oyJy, ‘uua], ‘siyduwopy 09 ® 'O "H|Sgz61
3 ﬁm 6'gr | oozt 12°L e e Wl s e S prowng 100y 11 ‘G| "7 """ °" 77T plRYng ‘'solg 190uadg ‘0D XN O "H| 66061
Qo 6'g1r | 00°gZ 0§59 ol e SYD0 AOSPUIANIsoRRIEy NPl === mne s sen e nen T preysuridg 00 SI9IA 'd ‘S| LzE€61
m Bl 00z o |soodh LCEEL rosTEeEe e e ploWNG ‘1Eg 'S 'V|plomns soig 19ouadg ‘uue] ‘siydwy 00 X "9 'H gSLgr
M g'gT | 00°g% 059 ST e s S0 10SPUIM ‘SeA®ID ‘N V| "~ 7777 77 Tt prey8undg 0D SIIA "d S| 9zE61
] P4 L'g1 |Q0'EE Sg'L 70 B e (e e plewng 300y I ‘H|PRWNS “sorg 10ouodg ‘SeXaJ, ‘U0ISNOY 0D X ‘O 'H 68681
9 L:gr | oble 099 Fir AT o St ([ PEIDNS UNSHNVINGISSUTR R T e e A S eSS plewns
5 : ‘upsny N Iseury ‘uuag, ‘smdwoy o) ¥ 'O 'H|€L6gI
M.. L'g1 00°z€ *| 00°L gl it Aqueln ‘1o8uassolN A .E>>.....-...1-..--..-....--......-.--.3macmumv:cO
2 oy ’ e ‘sorg stwoo oyl uudy ‘siydwoepy 0D B 'O 'H) £gz6r
= gigx. | oomE - Spl | abL fetoiiEiE ot A Es plewng ‘'soig 100uadgl  ,, » ” » 4 e T
Z 9'gr | 00°€€ e A 5 G F e S prewng *uosdwoyy, ‘N 099 |PRWNS ‘so1g 100uadg 'SEXQJ, ‘UOISNO] '00 X "D ‘| 16481
m 9'gr | 006z 659" | 099 |rospurpy ‘Sueg qooEl R qUIoDOHEASVI= o S s PRWOS .m.ou:m 11Uy 80881
= 9'gI | 00°€E Sz'L o R e T R S premng 100y I ‘g |PRWNS 'solg .Sumomw 'SEX9, ‘U0ISNOY 00 ® "9 'H ob6g1
m 9'g1 | 00°62 659 OO IGRa[rs S e S TR AT juege uoneig| -~ plojiep] Isey ‘weyuing ¥ Sopoy % ‘00 X 'O 11| 66£61
[ 9'g1 | 05°0¢ 09°9 D e fquere “708Usaseil R tOIAN|S S o e e T A e e tEtes * quels 09
m ‘so1g SIWOOT 9YyJ, ‘Uuu9f siydway 0 ¥ ..0 "H | Lgeb1
9'gI | 00°gZ 09°'9 el e T Aquersy “TaBusSSoL W WM | ST T s roeis s iRty e .Ecﬁw ‘0D
m sorg stwoo oy ‘uud ‘siydwoly ““0p ® 'H ‘H 8gz61
3] G'gr | 0o'ge§ | 05°9 e S e T S g e juadenonEIcl - . hass CemmneNTETa $)007] I0S
B -purpy ‘seawin ‘N 'V preySunds 00 sIIA ‘q 'S|LL161
m .
‘P
Vi -punod oy .:ME%O ‘punog -
w E:u.%ma:ou umwmu e £q yusg 10 pajdureg ‘paseydINg 5 EEI:ETe uouTig
URACIIN j0 .Eou.wﬂ&

24

ponunuo)— IVAN A4ag NOLLO) 0 SISATVNY




B 90z | 00°€€ S24 5 PO Tic—Ceem L
o . . : e Plomng 1sop ‘sSunsep g [|pre = : :
W.Mw mw,wm =00 809 - e PRYNS ‘unsny .zmmewhmm E-@Hm-.m.mk.m._.u.o..mw@m--mwmw.b el saa ok
B bl mom oh.c puepiog ‘SISO PUBS[BH "L ‘H® "M D] - e mm e 2 = »  |25881
e om Mh.o " SO0 I0SPUIA ‘UIQO, OIEBIRY S| - oo mommsessssssosooes e > et
- 9 S9 “T-lulod osnoyaiep ‘Afe "H CWAN| oo tmomemommeme-emaeeees FEREe SRS SNy vgggr
Bor -l ooze | ot 1 0re 1 S -digp\ 3 Sp1O  “YI0x MoN i S
5 : : 9 TTTTPIRNG ‘umolg 319qo fe S e D S S Rl 98881
Voz 00°zE 0$'9 Slg |t T prewyng »ﬁﬁﬂ&&mhﬂ.é« M.—bw EOE=M-vMOuﬁuu.o.o.Amwnl—mly.ﬂ.JW@. .wwmmm_‘cvz "00®H I mmhwu
: . s A : B plemn
K bor |ooee | oot | ol |- pmS ‘s1or = S0t 190u0dsp10X MaN 0 110 voNo) utomouy| St
: 0z =t | 1gg |mmee- PRt R Mmoo TR PIRYNS ‘SIYIS NIy 11
b Yoz | 1562 EEsal (8 0y & o5 oo L =E . ¥ eelsx
o1 g |--=crmoins Seu e o . » 33 | 6EL81
1 | grg | borg |-<-me-aune S I T "pioqureq ‘aiddmm » spio oRmH
: : -, )| 5 . . S v 2 B
3 sor oow | ovy | o “so1g ioauads 110§ N 00 110 wON0D uroray GE6gx
-£ zoz | 00 ¢ | Set | 6ok (R L T playng ‘sayig Inyy| ehE6r
1 0z | ook | oS | te: T pIewns ‘'solg 1aouadg/ 9S061
a 0z oot ozl o L S svorg 190ou0dg ‘uuaj ‘siydweyy “'on 3 ‘o ‘py|Lgbgr
@ 10z | SL'6z | 09'9 | of'Q e D RS oig 190usds “sexo] ‘uoisno o5 R ' ‘| 08061
E . = 3 : - % : --...----..----tomouv:m ‘0D 19711}
% Toz |osof | of'g | o8 PUONEN ‘uuo[ ‘siqdwoy 09 3 opoig A\ “3| 10681
; . : , e °° ° peysund
m sor fuvisct| s S Uy S0y omirT 'woung 11 -1 obest
~ e plemng
~ JI0X MIN “'0) [IQ U030 uedlrowy| 964g1

‘uuay, ‘siydway 09 ¥ o ‘H| £5481
Jeurelg .M ‘H “00® ‘9 °'Hy vvwwu
‘e ‘suog safpug ‘q V| EbE6I

s i) ix) ONOQH
777777 PIRIWNG ‘sayIg iy | £€261

g'61 | 00°z€E 06 L |onBig= s rmaetre s PlomnS Aeaoqiepy g “J| s T T TRRS R o , |L9681
. i e e p e B L e s e D BIING IHORAOGIGREIGH se e mn s S e S LT T plewns ‘soyIg INYHY|8888T
nmy g'61 | 050 0S°9 T el s Rauvin Sie O o S e Rl T S preysdundg
= “0p SIOIA A 'S ATV Y90 °IT ‘young ‘H "L[1088I
| L*61. | 69'92 0S$°'9 GO 10spurpy ‘Ine[nod ‘Sny| Tttt piopiep ‘'0p urein sprued ‘9 71 2UL Lo€61
E R 161 | 05°0¢ 0$'9 o jurog asnoyaie |\ 1qeqd ‘I B e e ke e s e SR Jul0d 9SNOYdIB A
] m, ‘geweo) ‘[ °], ‘uuey, ‘srqdwoly ") R POId "M ‘g 69161
W = 961 | 00°€€ Sz°L o 5y sl e e e prowng ‘weyeln ‘d ydesof|proyng *‘soig 100uadg -uuo ], ‘stydwoly 00 ¥ 'O "H|orggr
3 e 961 | 00'2€ 00°'L (o7 5 Ay C i s it Dlonine anomASCEGEN SR B s e T o o5 2 o 18261
o §:61 | 00'2E 00°L R e premng ‘s1oyio pue sd[pyd g 09| " TTTTIIIII I - plewng ‘soxig Inyuy|¥go61
£ 0T R e A e A T e e e o i prowmng 100y 1 °'d| e = = 5 5 ey | BVORT
g S%1 |ooeE | ool | 9OL | To TR pIoINg 159 ‘POOM T SBIIS| o ”» sl S . o |20688I
‘ G61 | 00zt 00°L Lol | --------syoo 10spurpy ‘feuysno ‘W|PPWNS “sorg 10ouadg ‘uuay, ‘siydwey 09 ¥ 'O 'H £6gg1
b 4 §61 SL'1% SL°g zo'L ---=oqauosduwoyy, ‘pieuterg ‘D OSIT| - B R R~ e aqiauosdwoyy,
; ) 5 ‘pieurerg '3 90eIof] ‘uua( ‘siqdud]y “0p 3 'O "H| £9L81
p M G61 | 00;z€ 00°L o e e s19Y30 puE ‘PAIPNG ‘XOUN "D M| T TTITTTTTTTTTTTTTTIOC i e .. | 99lgr
] = G'61 | 00'zf | -00°L ;o e S S PIOBNG BULY T H| ST s e s --- plowng ‘soyIg 1NY11Y| 89LgI
] €61 | 00°2E “js SL'g 9oL | oqfrauosdwoy ], ‘preurelg ‘Q SISeTY| Tt TT T TIIIIT I I =il arprauosdwoyy,
{ = ‘ ‘prearerg ‘3 CH  Cuua], ‘siydudiy o) B D 'H SLlLgr
: 2] G61 | 05'0f (o o e e T i e e pRWNS ‘10puexa|y ‘[|premng ‘'sorg 100uadg ‘uuol ‘stydwoy *'00 ¥ O 'H 6gLg1
M = V°61 | 0§'0f e A y10de8puig -0 I9ZINI0 [BUONEN| """~ " o[rauosdwoyy, ‘siaeqd Aruagg ‘0D ‘g 'N|Pobgi
E = 61 | 05°ge GO0 MeOE O “plewng ‘unsny ‘N 1S9UIY POHNS ‘unsny N g Cuuag ‘stydwely oD X D 'H §SggI
= 61 | 050t Of e TE Qe T e spoouonbog ‘1ayred g f{"T" T y10da8pug ‘-0 I9ZI[1119,] [BUONEN LSggI
3 m 61 | 05 ot 059 T b e e pleyng ‘umolg 'V 'V|PIRWNS “so1g 19ouadg ‘UUIJ, ‘siydwoy 00X "D 'H z6LQ1
3 = €61 | oozt 00°L ey e A el --plomng ‘s19Y10 PUE SAUO[ " g| TTTTTT T plowng ‘sayig Imyiry|§go61
F = €61 | 00'zE Sz'L e B e plowng ‘AeMO[0F] " "099H|peWns 'solg 10ouadg ‘'sexof, ‘uoisnof 00X 'O 'H 64061
. o) €61 | 006z$| 059 A e *00) (200 B Toquin] J0olg prolg Tttt S jooig peolg ‘0D
3 m ‘0 3 71 YooIig peolg ‘UUSL ‘siydwoy 00 ¥ 'O 'H 90061
)
2] 2
7z ~punod x 2 .:WWM&O e =
L Z 1ad ._onwu . £ 1 « % ‘ON
o) 81095 51500 x q juag 10 pajduwreg ‘paseyaing aores( wonels
: O usonIN 3500 “uaoIy N .
3 JO "3U3d 1 J
©
R ' ponuyguo)—IVAN dIEG NOLLOD 40 SISATVNY




z'bz | 00'z€ 059 o B R e e s e e G e e o g e o e e e PIOITIIN MON
i ‘004 ‘H* uuaJ, ‘stydwo 07) S|[9M Lespur
ﬂm« 0$'0€ 6S9 8S'S |~ -"1urog osnoysiepy ‘uosdwoyy, ‘| ‘g s .Z.--.-..b.-m.-fuuﬁ EQOE:_W ﬁx.mw_:ﬂwh% MMMM“
o.MN 0218 0S'9 (oS R e o[[1a¥00y ‘AIngsSury MapIpuy|oNUBRWI[[IA ‘99q8ng "V ‘[ "uoisog '00) X0 I\ 'seyn)| 19681
92z | 05°0E 6S9 e B R (o0 T e 2 W (T G (77 o 1 | ottt s s ottt pleWng ‘sayIg Inyry|Loggr
€ezz | SLeg 0§°'9 BEG e SOUREXOSPUL AN Ialsd oy S e s T TSt e s o $3007] :.va::S
: - : - ‘suog B 19IX0(] 'H ° ‘uojsog ‘'0f 1adog 5 [|0606
z'ee oo.% (& (R P BT B il pPIPWNS ‘s1d9y3o pue 19dog Y M| Tocmmtm o mmcmmenes L WEE:M u.wwuuﬁm W:wm:% Nw°0m
1’22 | 00°2¢ 0S'g XA e SS90 T IOPPUIN - PURIORBI[D - |=c =" 7S T mmno o s3007T Emwc_kw ‘suog
; 5t £ ¥ 11X "H ‘D }Iy ‘yooy oury ‘young ‘H °1l2zo061
0'ZZ | 002€ | 089 | gg'g [~-"--cmmeoes PIRIPNG ‘Uunsny ‘N ISouagf| T e O 1 mEoMu:m .Mohmmwoumoa.w 15881
8°'IZ | 00°2¢ o§9 A AT e R g e e T L ) 1 ] ik et et et S plowng ‘'soig
: - : 190uadg "Iy ‘YooY oI ..oU 11O uono) ueosuswy|LS681 .
M”M oo._m mo.h SIS S e -plomng ‘anaIIy ‘W ‘g|*" """ ~"-""°-- uodadpug ‘0p ho:::%m _«zozam Nnom~
2F om.um m.o T e PloNG ‘Sienlo pue sadg g gy|Ts -1 cotE o mRestans pPWNS s9YIQ Iy | 6941
oo o .om ek B e e e e L DO (SR CPE YO o | eui A e ety pleywoolg ‘pieuieg ‘g ei| Lgz6x
. om.um oS gLl Srglls = en PRIDNSUNSOY- N ISaUNg s fes=sm s s ma et en e peyng ‘'solg 1aouadg| £588T
e oo.mm om.o t9°9 2 N pleyng .,MEEoE on«% ployng ‘'soxg 19ouadg ‘yI0o K moN ‘UOSUIqOY ‘g ‘0an|zbggI
s om.mu mu.o 5 e %o..szuom Sffeg —gougo [{Fs S o as st as o an i p1OJIIRE] o_&_.:s ¥ SpIO|2€881
s 00°1€ m.o 81°9 3 |85 S RIE IR S T R R0 o | e it S it Sl e prawng ‘sadIg Inyiiy| 60881
: (o~ NG A B o Pl IR T L i Sl DIPTSR GRS HAR N "o | =~ =~ -t e - 310delpug “'0) 19zINI9 g
9 y T [euoneN Oy ‘sinoT ..w ..oU EES ‘soug 1ojunpy| 04681
...... bt Sl ‘oaqSng
iisg .@Eam S9881

-2°1Z | 05°'0¢ 0S'9 SyNg-FpEr g JUIOF oshioqore M “Uqoff “ M- LHep[Es=F - sro-==urasssaacmn et mrne jooig peoig ‘'0)
- § - Hoo1g peoig ‘uuay ‘sigydwayy 0 ¥ 'O "H 01681
: 112 | 00°0€ oo o B s [ i e e e premng ‘1oouads Y 'S|premng ¢'soig 190uadg ‘uus ], ‘siydwoy 00 B ‘O "H|£9261
om, 0°'1Z | 00°0f 059 e R 00 Te0%) X oqUinNTT FOOIE PROIGE e = tn e ame e joo1g peoig ‘"0
4 ; 'O 3 ] yooig peoig ‘uuaf, ‘siydwoyy ..oO » ‘0 'H|foob1
| 6'0z | 05'0€ oe L L e e ke EuEsm £:00) saarlx) ‘[[assig |p[awyng ‘'soig 190uadg ‘uuog, mEanE ‘00 R 'O "H| 25481
N 6'0z | 00°1€ 659 e Tl e pRWnNg ‘siaqio pue e (v 1 St e e e e plewng ‘soyIg mnyuy| Lolgr
m, 60z | oo'zE 059 T e el A e S gt LS S A LR e el B prRWns
I. “*soxg] 190uadg ‘Y10 X MON ‘'O [1Q UONOY UBDIIAWY 06481
= 60z | 0S5'1¢ 0S'9 1o o e el s e Byt Rt R a1 e Fa RGH VRS | [l S e e SSEIN ‘}oImyinog ‘10ydolafg
K ‘M IV ‘Buig suid 0D [IQ uono) ueouewy|z968I
ﬁ 6'0z | 05'1¢ 0S°9 gh'g |-pIOIIIN MaN ‘USIBN B YdIel ‘Ao[yoy| " - "TiTTTToooooomToTooTooT “"-- uoysog ‘0
m » urdeyy cuuol ‘siydwoyy ‘'0) STPAN. Lespury ‘| 20061
g'0z | 00°zE 00°L R e e R e PN £ 00 U o] il e sk ot e et PIoWNS ‘sayIg Iny1y| 00681
w g'0z | 0o'zE o B S e e PISIING )5 M- AofRog AeIRI| =T T T T TR T e e e prewng
= . “'soxg uoocvmm j10 X MON “'0D [IQ uono) uedtowy| £¥ggr
M g'0z | 0 z¢ 00°L O e e TS T e e R s1aylo
M pue ‘'ssepy ‘wemedy ‘Lorowod N s iy o peWNS ‘soyIg Inyi1y| zgz61
g'02 | 00'0£ 4 o059 SEg JUIO 4. OSTEONSIaA UG FWeE SRl i s sl e s e T T yoolg
m 3 peolg 305< ‘v 'p ‘uuag, ‘siydwoly 'on ¥ 'O ‘H|9z681
%) Loz | oo'of oSy | Brg IFmii— 00 (80D X Ioqun-] }00Ig peoid|jooig prolg 00 ‘O ] Yoolg prolg ‘00N 'H H Soob1
e Loz | 002t 00°L QO AT SIoHI0-pUE S PloMNG - JOHDNEAIHOET == e o s e me o e ST PIRINS mv%w myuy| SgggI
> Loz |oS'1E ST S T e o pre e s AQuersy SRl e 'SSEA ‘YOIMYINOG ‘10YdIA[ ]
=] : 1AL IV ‘Bnig suild ') [10 :o:oo ueoriowy| 05881
H Loz | oo'zE 0S'9 TR e [ i R T peWng ‘30os£ A\ ‘I|PPWNS "soig 10ouadg {10 K MIN ‘Uosulqoy ¢ 009  6£81
= Loz | 060¢ 0S'g g T ey PIoWNG ‘yrompoop @ ‘I| ~° "~ oqauosdwoyy ?m::&m M 00D ‘HI 9481
= 90z | 001€ | gb'g 7 e Rt e Linqued ‘dwey ‘AT PIOJIIN MON ‘YSIBN X YoIeH >o§o< gz0o061
=} 9'0z | 00'0t§ | 0S'9 OFD T OER N0 ISqUIRTT MOOIEE PEOIGH "0 " T Tt Emr e =t joolg proig ‘*0)
m 'O ® ] jooig peoig ‘uuay ‘siqdwepy ‘0D R 'O 'H Loob1
<]
m v‘”wnron w0y - .:M_DM.“U ooy ot
w Su90 53800 Jad e T £q juag 10 pajdweg ‘paseyaing “I3[ed( vorels

ua 013N 1500 “uafonIN
3 3O "Judd 19g

28

' panunuo)—"IVAN dII§ NOLLO) d0 SASATYNY




30  CONNECTICUT EXPERIMENT STATION REPOKT, 1907—IQ08.

19677. 20 bags from car 33672, 19678, 40 bags from car
14341, both shipped by F. W. Brode & Co., Memphis, Tenn.
Sampled and sent by T. P. Kinney, Windsor.

ANALYSES.”
¢ Cost Nitrogen costs
Nitrogen. » per ton, cents per pound.
BOOTLE Lo ) 6.20 $27.50 18.6
b 1o (¢ b AT LR 6.00 . 27.00 18.8
ROOTRY o e Sttt s b6’ 27.50 18.7

CASTOR POMACE.

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

Eight samples have been analyzed this year, as follows:—

18730. Sold by Olds & Whipple, Hartford. Sampled and
sent by E. P. Brewer, Silver Lane.

18748. Sold by Olds & Whipple, Hartford. Sampled and
sent by R. A. McJunkin, Hartford.

18819. Sold by Olds & Whipple, Hartford. Sampled and
sent by L. H. Brewer, Hockanum.

19200. Sold by Olds & Whipple, Hartford. Sampled and
sent by E. S. Seymour, Suffield.

19402. Sampled from stock of Olds & Whipple, Hartford.

18948. Sold by H. J. Baker & Bro., N. Y. Sampled
from stock of Olds & Whipple, Hartford. 1

19201. Sold by American Agricultural Chemical Co., N. Y.
Sampled from stock of S. T. Welden, Simsbury.

19175. Sold by Bowker Fertilizer Co., N. Y. Sampled
from stock of John Parker, Poquonock.

ANALysES oF CASTOR PoOMACE.

Baker Am. Ag.
Sold by Messrs. Olds & Whipple. & Co. Chem. Co. Bowker.
Station No....__._. 18730 18746 18819 19200 19402 18948 19201 I19I75
Percentage amounts of s
Nitrogen found ... 6.18 6.00 598 5.88 5.36 5.14 4.74 4.29
Slatydoen suarnteed oD N Lo L Lo LR el 4.9 S 5200412
Costperton . _______ $24.00 24.00 2400 23.00 24.00 23.50 23,50 24.00

Nitrogen costs {
cents per pound.. 17.4 17.9 17.9 183 200 204 22.I 250

“LINSEED MEAL. : 31

O1d ds & Whipple’s stock were all “grey”
rs were dark pomace containing consider-
though sold at the same price as the gray

y contains about 6 per cent. of nitrogen.
found in Nos. 18819, 19200 and 19402,
n, are stated to be due to over-rushing
by installing new machinery.

sphoric acid and potash in castor
,‘ respectively. The cost of nitro-
e by deducting $2.54—the valua-

from 17.4 to 25 cents
. 19.9 cents, half a cent

OSPHATE OR ACID ROCK.

tmg various mineral

g phosphates
n practically the only form in which

i could ’Je bought during the past

yses show the quality of the g
?n this state :— ty of the dissolved

ater, Manchester,

y Wilcox Fertilizer Works, Mystic, Sampled

¥ VALUABLE FOR PHOS-'

Shay Fertilizer Co., Groton. Sampled .
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phosphoric acid in a plain superphosphate (‘“‘acid phosphate,”
or dissolved rock phosphate) which had been at first dissolved
by sulphuric acid but by further chemical reactions has become
insoluble in water. Such a case is represented by the sample—
19228 cited above. It was férmerly called “backgone” or
“reverted” phosphoric acid. .

But when this method is ‘applied to such mixed fertilizers as
are now in the trade, containing bone, tankage and sometimes
iron and aluminum pﬁosphates, citrate-solution dissolves much
phosphate which has not been made more soluble by the manu-
facture than it was originally, and some of which cannot be
considered as readily “available” to crops.

BASIC SLAG.

This material, variously called Thomas slag, phosphate slag,
and odorless phosphate, is a slag from the steel manufacture
containing basic silicates of lime and magnesia with some free
lime, much iron and from 15 to 20 per cent. of phosphoric acid.
Where it is offered to farmers cheaply enough it is regarded as
a valuable fertilizer, on some soils giving as good or even
better results than acid phosphate.
sold by the Coe-Mortimer Co., of New York and taken from
stock of W. I. Lobdell, Stratford, contained 20.06 per cent. of
phosphoric acid.

PRECIPITATED BONE.

18773. Sold by Olds & Whipple of Hartford, sampled and
sent by E. P. Brewer, Silver Lane. This sample contained

Percentage amounts of

Woater-soluble phosphoric acid ...............oe.n. 2.66
Citrate-soluble phosphoric acid .........oovivninen 32.06
Citrate-insoluble phosphoric acid ................. 2.10

fotal phosphorie, acid A uds siuo i v il v 36.82

This material should be a very excellent source of quickly
available phosphoric acid. It is apparently a manufacturing

by-product, neither strongly acid nor alkaline, and the phosphate, .

being very fine and apparently in freshly precipitated form, should
be quickly assimilated by plants.

A single sample, 19398,

POTASH SALTS. e
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., 46 CIiff St., New York City.

by Geo. A. Douglass, Thompsonville.
T. J. Noone, Suffield.
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per cent. less than is
1y free from chlorides.
te has been a little over five

“sulphate of potash” or
nty of “48-50 per cent. sulphate,”
5:9-27.0 per cent. of potassium oxide.
cent: of potassium sulphate, it contains
o -msmm sulphate, chlorine equivalent to
salt, a little sodium and calcium sul-
o § quantities of moisture,
! -. :;nt:fyzgd were all of the usual quality with one
€11 Contained somewhat less potash than usual, 25.60
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PorasH SALTS. PERCENTAGE COMPOSITION AND
S‘;}gf’“ Drawn from stock in possession of Sampled or sent by
High Grade Sulphate of Potash:
18950 E. N. Austin, Suffield, from Wilcox Fer-
tilizer Works, MystiG --c-occommaeno-o- Station agent - ....------
19261 C. H. Wells, Suffield, from Rogers Co.,
Rockfall ... ¥ o il oo Gy H Wiells! 2 oiiae oo
19063| J.G. Schwink, Meriden, from Buffalo Fer-
tilizer Co., Buffalo, N. Y. ... U Station agent ___. -------
18952| Spencer Bros., Suffield, from Amer. Ag.
Chem, Cos, No Yo Dl cis Lo ot ot Station agent - .- --------
Double Sulphate of Potash and Magnesia:
18923| Sanderson Fertilizer and Chemical Co.,
New Haven .ocoiiciasoccos s ibmmtins Station agent .----.-----
19262| C. H. Wells, Suffield, from Rogers Cols
Rockfall . . focccciammame zmm e Gl EWells L osa i o dade
18951 | E. N. Austin, Suffield, from Wilcox Fer-
tilizer Works, Mystic ..o ----- Station agent __.--------
18955| Spencer Bros., Suffield, from Amer. Ag.
Chem, Col NIV UEL Bl Sobnias Jae Station agent -----------
19098 | Spencer Bros., Suffield, from Amer. Ag.
ey s eanNne SIS IV DA oL iopencen Bros i mniale fid
18980 Conn. School for Boys, Meriden, from
National Fertilizer Co., Bridgeport . .- Station agent - .- -------
Muriate of Potash:
19064 | “J.G. Schwink, Meriden, from Buffalo Fer-
tilizer Co., Buffalo, N. Y. __.__-..---. Station agent ..o.-s.io--
19062| E. N. Austin, Suffield, from Wilcox Fer-
tilizer Works, MystiC - --cc-cvcmome - Station agent - _--.----_--
19182 J. A. Lewis Estate, Willimantic, and E. E.
~ Burwell, New Haven, from Bowker
Tartilizer Co., New Yotk i L it dntation agent a-cqcnns
19407| E. E. Burwell, New Haven, from Swift’s
Lowell Fertilizer Co., Boston _... ... |Station agent ...-..-----
18922| Sanderson Fertilizer and Chemical Co.,
New Haven _i.. lo.oscicaaccmcoco-an- Station agent .- --------
18949 E. N. Austin, Suffield, from Wilcox Fer-
" tilizer Works, MystiC - --occeicei nmmnn- Station agent -_Loo_ ..
18956 | Spencer Bros., Suffield, from Amer. Ag.
Chem. Co., N. Y. oo iiimmmmeea Station agent -- - - .---
18921 | S. D. Woodruff & Sons, Orange.-.......|Station agent -_..-------
18829 Andrew Ure, Highwood, from Swift’s
¢ Lowell Fertilizer Co., Boston ___.__ ... Station agent - ----=-----
18981 | Conn. School for Boys, Meriden, from
National Fertilizer Co., Bridgeport -...|Station agent -.--------
Kainit:
18982| Conn. School for Boys, Meriden, from

National Fertilizer Co., Bridgeport ...

Station/agentisia oo Jos

4

H SALTS.

uUND OF POTASH.
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Cost peér ton.

Potash costs cents
per pound.

i A AT ERTTREE

4.9
5.0
BiT
5.3

5.4
5.7
ik 5.8
5.9
6.0

4.4 -
4.4
4.5
4.5
4.5
4.6
4.7
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MURIATE OF POTASH.
(ANALYSES ON PAGES 36 AND 37.)

Commercial muriate of potash contains about 8o per cent. of
muriate of potash (potassium chloride), 15 per cent. or more
of common salt (sodium chloride) and 4 per cent. or more of
water. b ;

Of the ten samples analyzed one was of inferior quality,

containing only 45.60 per «cent. of potash.
“ Referring to analysis 18949, the Wilcox Fertilizer Co. wrote
that the foreign test showed 51.9 per cent. of potash while our
sample showed but 49.28 per cent. and asked for a re-test.
Another sample was therefore drawn from Mr. Austin’s stock,
six weeks later, No. 19062, which showed 50.76 per cent.

Both samples were drawn with equal care and both analyses
were correctly made.

The price per pound of potash in muriate has been about four and one-
half cents.

KAINIT.
(ANALYSIS ON PAGES 36 AND 37.)

Kainit is less uniform in composition than the other potash
salts. It contains from 11 to 15 per cent. of potash, more than
that quantity of soda, and rather less magnesia. These “bases”
are combined with chlorine and sulphuric acid. Unless ‘“cal-
cined,” it contains more water than either the sulphate or the
muriate of potash. It is usually sold on a guaranty of 12 to
15 per cent. of potash, or 23 to 25 per cent. “sulphate of potash.”
It is not properly called, or claimed to be, a sulphate of potash,
. since it contains more than enough chlorine to combine with
all the potash present, and there are sound reasons for believing
that its potash exists chiefly as muriate and, to a much less
extent, as sulphate. Its action and effects are unquestionably
those of a muriate rather than of a sulphate.

The very favorable action of kainit on grass-land, which is
frequently observed, is doubtless due in part to the other salts
in it, particularly common salt, and recalls the practice, formerly
in vogue, of “salting” meadows.

The single sample of kainit analyzed was below the average
quality, containing only 11.68 per cent. of water-soluble potash.

: MANURES. 39

(CONTAINING NITROGEN AND PHOS-

* BONE MANURES. A
«t* “Ground Bone,” “Bone Meal” and
‘ s, sometimes signify material made
bones; in other cases these terms
fresh or moist bones which have
. after cooking, with more or less
i—if taken from garbage or ash
y m they denote mixtures
house refuse which have
ease, and are then dried

3 ﬁmﬂ , they apply to bone

ol S 5
tion, consists in
ht centers (in raw
phosphoric acid and

ents is reckoned from the
‘articles which furnish them to
does not show either its fair
Id it be inferred that the ingredi-
the market value represented by

ood and used, does, however, furnish
‘the commercial values of fertilizer

ﬂ\g reasonable price to pay for high-grade
de-value of the above-named ingredients

.of manufacture and sale, and for the
incidental to their use.

OF FERTILIZER ELEMENTS For 1007.%

or're.tail costs in market, per pound, of the
m-ms of nitrogen, phosphoric acid and potash in
erence of representatives of i
the Connecticut
’ NGW Jersey, Rhode Island and Vermont stations
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raw materials and chemicals, as found in New England, New York and
New Jersey markets during 1906, were as follows:

Cents per
pound.
Nitrogety inisatrates s il bl Lo L R L 1874
amitionia. saltsin bl s g AN Ehy 8 Rl M) e LR L 17%
Organic nitrogen in dry and fine ground fish, meat and blood, and in
Bt T THIRETS il v ol Faniain ) oo bt ata sl nlarisliytas 204
in fimet: bone and: tankage (&L bl D LU 20%%
/ in coarsef bone;and tankage .................... 15
Phosphoric acid, water-soluble ~ ...... ..o 5
» Sltratersabablet 1N B B e BRI S U oo 4%
of fine ground bone and tankage ................ 4
of! coarse ‘boneiand tankageii Jusinuis il s as 3
of cotton seed meal, castor pomace and ashes .... 4
of mixed fertilizers, if insoluble in ammonium
cifraten T R (e L o 2
Potash as high-grade sulphate in forms free from muriate (or
chlorides) e b il I i 5
I e s Lo R SR E R SR s A AR I S ST 4%

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

VALUATION OF BoNE AND TANKAGE.

To obtain the valuation of ground bone the sample is sifted into two
grades, that finer than % inch, “fine,” and that coarser than 4y inch,
“coarse.” /

The nitrogen value of each grade is separately computed by multiplying
the pounds of nitrogen per ton by the per cent. of each grade, multiplying
the product by the trade value per pound of nitrogen in that grade,
and taking this final product as the result in cents. Summing up
the separate values of each grade thus obtained, together with the
values of each grade of phosphoric acid, similarly computed, the total is
the valuation of the sample.

1. Bone Manures Sampled by the Station Agent.

In the table on pages 42 and 43 are tabulated analyses of
twenty-three samples.

+In this report “fine,” as applied to bone and tankage, signifies smaller
than 5 inch; and “coarse,” larger than < inch.

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

BONE MANURES. 41

GUARANTIES.

of the twenty-three brands sampled by the station do not fully
e maker’s guaranty, but in two cases only do the goods fail to
percentage of plant food equivalent in value to the guaranty.
two brf.nds are:

erkshire Ground Bone, 19410. Phosphoric acid found, 12.19;

eed, 20.0.
uffalo Fertilizer Co.'s Bone Meal, 19413. Nitrogen found, 2.4;
eed, 2.9. Phosphoric acid found, 19.93 ; guaranteed, 22.0.

COST AND VALUATION.

valuation of five samples was more than the cost. The average
he twenty-three samples drawn by the station was $30.43 and
e valuation $27.40.

2. Sampled by Purchasers and Others.

ples of bone manures drawn by others than the station

SLAUGHTER-HOUSE TANKAGE.

S (ANALYSES ON PAGE 45.)

boiling or steaming meat scrap, bone and other
er-house waste, fat rises to the surface and is removed,
p is run off and the settlings are dried and sold as tank-
Tankage has a very variable composition. In general, it

ﬁhe table, page 45, are analyses of sixteen samples of this
rial from the Connecticut market.
<9 and 18974. Made by Connecticut Rendering & Fertilizer
oration, New Haven. 19629. Sampled from stock of E.
irwell, New Haven. 18974. Sampled at factory.
7. From slaughter-house of C. H. Davis & Co., Norwich.
led and sent by F. W. Barber, Baltic.
7 and 18909. Made by Sperry & Barnes, New Haven.
Ipled and sent by C. M. Abbe, New Haven.
‘ , 19208, 18747, 18748 and 18918. Stock of S. D. Wood-
I & Sons, Orange. \
- 18779, Sent by E. B. Clark, Milford.

s
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BONE MANURES. - - 43

PERCENTAGE COMi’OSITION AND

VALUATION OF BONE MANURES.

I e Mechanical
£ L oo . Chemical Analysis. ﬂlysis.
g = b ‘ .| 8.
Stla\lté?n Name or Brand. Manufacturer. 'g:‘;’ ';.:E }’5"§§ Nitrogen. Ph(zsé)igf:rlc %é f-‘g
, 5 | B | Btz rowna).Sm | pouna] S | EX | 81
19423 |Fine Knuckle Bone Flour...._.__.... Rogers Mfg. Co., Rockfall..________ L $32.00 | $35.18 9.0: 3.95 | 3.8 |25.75/24.0| 83 | 17
19426 |Swift-Sure Bone Meal .. ._____.___. -#...|M. L. Shoemaker & Co., Phila., Pa. ..~ SSESSSSRUESIKES: S0 - 050 36.00 | 37.31| 7.5% 5.54 | 4.1 |22.91|20.0 | 65 | 35
_______ 33.00
. .34.50 * {
19417 |Fine Ground Bone...._ M A s L. T. Frisbie Co., Hartford . ... _____. L o ckville .- 29.00 | 30.57 | 5.1%| 4.80 | 3.3 |19.85(20.0 | 40 | 54
FOL70 1 Ground ' Bone: ool niie b L New England Fertilizer Co., Boston &
il b MSeiebeiiieuiibablds Shallonidd - . Willimantic| 28.00 | 29.23 | 4.2% 2.62 | 2.5 |27.04|22.0 | 62 | 38
Windsor Locks| 28.00 *
19051 |Self-Recommending Fertilizer_________ Valentine Bohl, Waterbury.._.._._._ ____ ... ...__...| 30.00 | 30.20| 0.7% 4.37 | 3.7 |20.99|2I.0 | 50 | 50
19427 |Swift’s Lowell Ground Bone._.__.____. Swift's Lowell Fertilizer Co., Boston, i
Massc o bRgahin iy s sliavdie,. - §  Willimantic .| 30.00 | 28.97 | 0.1|3.00 | 2.5 |26.32|23.0 |48.5/51.5
_______ 28.00
i 29.00
19415 (([Pure:Bones Dust: cibiviai RO b QL. Peter Cooper’s Glue Factory, New York Thompsonville] 25.00 | 24.92| 0.3| 1.90 | 0.9 |25.75 26.0 | 52 | 48
10081 |Pure Ground Bonel ilaLi il L b Parmenter & Polsey Fertilizer Co., Pea- :
: HodyiMassinissauiclat oty . , So. Wood-
£ 30,00 | 28.75| 0.9 2.62 | 2.5 |26.17|23.0 | 64 | 36
Middletown .| .----
., Wallingford| 28.00
s 29.00
19425 |Shay’s Ground Bone_.__._.._.__._.._.__._ C. M. Shay Fertilizer Co., Groton -.._.. e eturer - . 30.00 | 29.04 | 3.3 | 2.86 | 3.3 |27.35/25.0 | 47 | 53
BOAL o) Y are) Mealen an Dyl i Loy i b Lister’s Agricultural Chemical Works,
Newark, N. J.._.._ ... _. .. ... SEEESEEIESEson, Stratford . ... 30.00 | 28.34| 9.4 2.72 | 2.5 |26.56/23.0 | 51 | 49
Milford ...| 32.00
\ 31.00
19422 \\Fime Ground Bone .l oy Lulsii b o Rogers Mfg. Co., Rockfall _.____.__.. ‘Ng;vll?lkd--_- 32.00 | 28.90|10.7 | 3.70 | 3.4 |23.65|22.0 | 4I | 59
n, Milford ...| 32.00
¥0A28 i Ground Bonelye o0t fusiins N m Wilcox Fertilizer Works, Mystic._... .. - I R 30.00 | 26.77|12.2 | 2.28 | 2.5 |25.48(22.0| 61 | 39
Voodstock....| " 30.00
19408 |Fine Ground Bonelllyy il o iy 107 American Agricultural Chemical Co., 5
1o e e OSSRl AT . iElast Winsted 30.00 | 26.19 | 14.5 | 2.56 | 2.5 |23.67(22.0 | 57 | 43
. R 30.00
TOATO | Gronnd Bone s, il belisls vulis ) Geo. L. Dennis, Stafford Springs.------ |EEEEEEEEEEERECERUE o L .. 128.00 | 24.11 | 16.1 | 4.00 | 2.5 [20.03/20,0 | I | 99
19420 |(Hubbard’s Raw Knuckle Bone Flour..|Rogers & Hubbard Co., Middletown--- Windsor
............ 38.00 | 31.48!17.5!3.88 | 3.5 |25.41|24.5| 49 | 57T
Wallingford__.| 36.00
37.00 i
10412 |Bowker’s XX Bone......._........._.|Bowker Fertilizer Co., N. Y. City __--- .---| 25.00 | 20.88 | 19.7 | 1.17 | 1,0 |23.30|25.0 | 57 | 43
19421 |Hubbard’s Strictly Pure Fine Bone....|Rogers & Hubbard Co., Middletown.-- stoli Ll Lo 32.00 | 27.80(22.3| 4.34 | 2.9 |20.89|22.0 | 25 | 75
Willimantic.__| 35.00
s 34.00
19411 |Bowker’s Fresh Ground Bone.. ...____ Bowker Fertilizer Co., N. Y.__.____.-- ond Co., New
___________ 33.00 | 24.92 [ 26.4 | 2.50 | 2.5 [22.81|22.0 | 5I | 49
» Hartford____| 30.00
i 31.50
TagYy i Bone! Maallo: G aniiaiel ihiBIn s b Buffalo Fertilizer Co., Buffalo, N. Y.-- twich Town._ | 30.00 | 23.53|27.5| 2.40 | 2.9 |19.93|22.0 | 66 | 34
o <=--| ' 30.00
19414 |XXX Ground Bone......_. el A Coe-Mortimer Co., New York, N. Y.-- SN XY EStDrook ... .. 32.00 | 24.95 | 28.3 | 3.00 | 3.0 [21.54|20.0 |39.5/60.5
19424 |Sanderson’s Fine Ground Bone.._.. .__ Sanderson Fertilizer & Chemical CO-s
New Haven.__ .. __ .. oo oo_.---- S e 30.00 | 23.21 | 20.3 | 2.85 | 2.5 |20.05|20.0 [36.5/63.5
S SR SO e SR e 00 000 0 0 ol 30.00
19409 |Armour’s Bone Meal. ... . __...._.._. Armour Fertilizer Works, Baltimore, Md- are Co., South
------- -----| 35.00 | 26.85|30.4| 2.58 | 2.5 |24.18|24.0 | 60 | 40
19410 |Fine Ground Bone_ ... ...__.._..c.oa._. Berkshire Fertilizer Co., Bridgeport--- Pastock ... 28.00 | 18.04 55.2 | 2.50 | 2.5 |12.19|20.0! 62 | 38
Sampled by purchasers and others. Manufacturer or Dealer.
18863 |Self-Recommending Fertilizer.._._ ... Valentine Bohl, Waterbury ... ...---- (SEEEEEEEEEEEHS S - any . ____ 25.00 | 30.87 |19.0%| 4.59 | 3.7 |20.95|21.0| 49 | 51
P SR e R E e R R W. M. Davidge, Morristown, N. J..--- i R.D. Rock- !
---------- 27.00 | 27.32 | 1.2% 3.96 | ... |20.67|.... | 44 | 56
ZUOEEN Ground iBone il ol i g oG iy Swift’s Lowell Fertilizer Co., Boston, use Point.| 28.00 | 28.00|.._.. 2.46 | 2.5 [26.39|23.0 | 60 | 40
Mags: S50 b E LS R IR e L )
19418 |Ground Bone Ernest L. James, Warrenville.______-- nville_.| 29.00 | 24.14 | 20.1 | 3.86 | 3.5 |20.78(/20.0| 1 | g9
18882 |Bone Connecticut Hospital for the Insane, for the : | f
. _Middletown 5 - SR YN TR 5T 1 T 2:601 e 22 k260801 iy
T G " - B S e e e N e T e
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19230. Sent by E. Manchester & Sons, Winsted.

19061. Made by Springfield Rendering Co., Springfield, Mass.
From stock of H. K. Brainard, Thompsonville.

18826. Made by Swift's Lowell Fertilizer Co., Boston. Sam-
pled from stock of Andrew Ure, Highwood.

18979.  Sold by National Fertilizer Co., Bridgeport, Sampled
from lot bought by Connecticut School for Boys, Meriden.

19091. Car lot sold by Buffalo Fertilizer Co., to G. A. Hop-
son, Wallingford.

These figures show the wide variations in the composition of
tankage. Nitrogen ranges from 4.90 to 10.01 and phosphoric
acid from 4.53 to 15.74 per cent.

DRY GROUND FISH.
: (ANALYSES ON PAGE 47.)

This is a by-product from the manufacture of fish oil, a process
which removes from the fish little that is of value as a fertilizer.

The fresh fish are cooked by steam, pressed to remove the oil,
and dried either in the air, or more commonly, in the large fac-
tories, by steam. The scrap is sometimes sprinkled with diluted
oil of vitriol, to check putrefaction, whereby the bones are soft-
ened and to some extent dissolved. Ten samples have been
examined, as follows :—

19172.  Sold by American Agricultural Chemical Co., New
York. Sampled from stock of A. N. Graves, Windsor Locks.

19173. Sold by Parmenter & Polsey, Peabody, Mass. Sam-
pled from stock of J. R. Norton, Broad Brook.

19405. Made by Russia Cement Co., Gloucester, Mass. Sam-
pled from stock of J. B. Parker, Poquonock, and J. and H. Wood-
ford, Avon. '

18947. Made by Wilcox Fertilizer Works, Mystic. Sam-
pled from stock of S. D. Viets, Springfield, Mass., by James Price,
Warehouse Point. i

19321. Sold by Bowker Fertilizer Co., New York City. = Sam-
pled from stock of Bowker’s Branch, Hartford, J. A. Lewis
Estate, Willimantic, and Warren & Hardin, Glastonbury.

19171. Made by Wilcox Fertilizer Works, Mystic. Sampled
from stock of Ackley & Burnham, East Hartford, and E. N.
‘Austin, Suffield.

18946. Made by Wilcox Fertilizer Works. Sampled from
stock of Spencer Bros., Suffield.

St MRSk ol e e e SO R
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,zgﬁ& i8747 18748 38953 :§779 19230 19061 18826 13979 19091

<woeooe---79629 18974 18927 18797 18909 19207

MECHANICAL ANALYSES.

Station No.

30 28 37 38 35 47 36 59 40 42 37

49
51

33

54
46

33

—

Finer than g4 inch ..

TANKAGE.

8|8
g

62

63

100

72

70
100

67

67

70

100

R
Coarser than 4 inch.

100

100

0

[}
—

100 100 100

100

100

100

100

100

CHEMICAL ANALYSES.

Percentage amounts of

5.
14.56

5.90

5.36

7.04 6.61
13.24 I13.37 13.20 14.28 1I4.21

6.60

8466165 7.13°-6.0T -~ 7.12

9.80

7.16 10,01

4.90 5.04

Nitrogen .

6.46 11.55

I1.13

13.34 13.59

8.03

4.53

Phosphoric acid ..... 14.56 15.74 I3.91

... $30.00 20.00 25.00

Cost per ton..

29.07

32.98 32.50 32.78 34.38 28.10 28.04

25.93 27.43 35.58 36.69 39.20 25.80 25.65 33.29 32.81

Valuation .

45



46  CONNECTICUT EXPERIMENT STATION REPORT;"IQ07—IQ08.

19320. Chittenden’s Dry Ground Fish. Sold by National Fer- 2
tilizer Co., Bridgeport. Sampled from stock of G. D. Mosher, §- S
Milford. yidofs

18975. Sold by the American Agricultural Chemical Co., New BBy
York City. Sampled from stock of F. S. Bidwell & Co., Windsor g g N
Locks. i

18925. Sold by Sanderson Fertilizer & Chemical Co., New §§ 8
Haven. Sampled from the factory. S

i Guaranties. g E oy

Three of the ten samples failed to meet the maker’s guaranty, but only
one, Parmenter & Polsey’s, 19173, failed to furnish an amount of plant SIS
food equivalent in money value to the amount guaranteed. g 5_ N

The other two, while deficient in one ingredient, fully covered ﬁ

the money value of this deficiency by supplying correspondingly
more of the other ingredient than was guaranteed.

cost,

Analyses and Valuations.

The percentages of nitrogen in dry fish this year were quite
up to the average, ranging from 7.92 to 9.9o. Phosphoric acid
ranged from 5.28 to 14.70 per cent.

In six of the ten samples valuation exceeded cost. Dry fish has been
an economical fertilizer to buy and use this year, nitrogen and phosphoric
acid costing considerably less in this form than in bone and their per-
centages, being much more uniform in the different samples than the

percentages in tankage.

ds

ee:

*Valuation exc

) Pl

NITROGENOUS SUPERPHOSPHATES AND GUANOS. : EE :

Here are included those mixed fertilizers containing nitrogen, : L& :

phosphoric acid and, in most cases, potash, which are not designed T P g
by their manufacturers for use on any special crop. Bl b E o

“Special Manures” are noticed further on. 2 A

U i b '

Y o e e

1. Samples Drawn by the Station Agent. e : 'g '

In the table, pages 56 to 73, are given analyses of one : g' g i

hundred and four samples belonging to this class, arranged accord- : E g

ing to the percentage difference between cost and valuation. R z“;o

5SS«

Analyses requiring Special Notice. 5‘ | § S

o o

O > n

19194. Woodruff’s Home Mixture, given in the table, pages
56 and 57, represents the large stock found by our agent in the
warehouse in May.
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A small lot, sampled March 28th, was made up with sulphate
of ammonia in place of nitrate, and a sample of this had the fol-
lowing composition :

18914
INTtrOgen) bt il T R 2.90
Phosphoricy acidas et e ssu i duiEies 10.03
[Hotash. ol el Sy SR A U 8.92
Valuation per tom pn W oadle ety $27.64

.

The manufacturers “stated regarding the analysis of 19037,
Rogers Mfg. Co.’s All Round Fertilizer, pages 68 and 69, which
showed less potash than was guaranteed, that they felt sure the
analysis did not fairly represent the average composition of the
fertilizer and asked that another sample be drawn and analyzed.
This was done, as appears from analysis No. 19191, pages 64 and
65, which shows nearly one per cent. more of potash than the first
sample. 19338, The Coe-Mortimer Co’s. Peruvian Market Gar-
den Manure, sampled from stock of J. E. Holmes, Stratford, and
Andrew Kingsbury, Coventry, contained 5.00 per cent. of nitro-
gen, 9.90 of phosphoric acid and 7.41 of potash. The manufac-
turer protested that this analysis, which shows wide discrepancies
between composition and guaranty, did not at all represent the
quality of this brand. Tt also appeared that each sample was
drawn from only a single bag, as that was all the stock available
at the time. Later another sample of this brand was drawn and
analyzed, the results being given on pages 68 and 69, No. 19651.
19336, The Coe-Mortimer Co.’s Red Brand Excelsior Guano,
sampled from stock of W. H. Burr, Fairfield, contained 1.82 per
cent. of nitrogen, 10.64 of phosphoric acid and 6.07 of potash,
and had a valuation of $21.97. The manufacturer protested that
this could not represent the average quality of this brand and
asked that a new sample be drawn. This was done and the
results of analysis are given in the table, pages 64 and 65, No.
19650.

The Buffalo Fertilizer Co. protested that their mixtures were
made so as to fully meet their guaranties and that the failure of
most of them to do this in this state was inexplicable to them,
except through errors of sampling or analysis. This protest
applies to their Garden Truck, 19372, Top Dresser, 19121, and
Farmers Choice, 19035.
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&

‘he first analysis of Top Dresser, 19121, appears on pages 72
73 of the table. The director of the station drew a second
ample, after receiving the manufacturer’s protest, the analysis of
ich, 19395, is given on pages 66 and 67 of the table.

‘While containing considerably more nitrogen than the first
nple, it still falls far short of the guaranty.

 The director also drew samples of Garden Truck, 19394, and
rmers. Choice, 19392, which were partially analyzed with
results given below, with the previous analyses of the same
nds for comparison.

Garden Truck Farmers’ Choice:
19372 19394 Guaranty 19035 19392 Guaranty
st S SR 3.14 3.14 3.25 0.75 0.82 0.82
1 phosphoric acid 8.55 8.24 8.0 7.61 7.48 9.0
.............. 754 7.13 7.0 4.66 4.92 5.0

fohe agreement of the two samples in each case is fairly good,
e second sample of Farmers Choice containing somewhat more
btash than the first.

: GUARANTIES.

- Of t!:e one hundred and four analyses of nitrogenous superphosphates
n in the table, made on samples drawn by the station agent, thirty-
'uearly one-third of the whole number, failed to meet the n;a.nufac-
' guaranty in some particular by more than one-tenth of one per
Ten were deficient in nitrogen alone, seven in phosphoric acid and
in potash. Eight are deficient in respect of two ingredients and one
espect_ of the three. In most cases the deficiency is slight and
mpanied with a considerable excess of another ingredient, so that
ay be fairly said that a fair commercial equivalent has been ’returned
he deficiency of one ingredient.
ne brands, however, are so deficient that they not only fail to meet
letter of the maker’s guaranty but also its spirit, in that they do not
an amount of plant food equivalent to what they are claimed and
_to furnish. This shortage ranges from about 35 cents to $8.88, the
atter figure being one-quarter of the ton price. i
~these nine brands are the following :—
2. Buffalo Fertilizer Co.’s Garden Truck. Nitrogen found, 3.14
ent.; guaranteed; 3.3. Phosphoric acid found, 8.55; guaranteed
- See pages 62 and 63. ’
§3§;; 'B;:t:.lo t:Fe::ltilizer Co.’s Top-Dresser. Nitrogen found, 4.80
nt. ; ran e i i ;
f}See o :(:1 d, 377 Phosphoric acid found, 5.96; guaranteed,
21. Buffalo Fertilizer Co.’s Top-Dresser.

‘ Nitrogen found, 3.11
€ent.; guaranteed, 5.7. See pages 7z and 73. i
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19035. Buffalo Fertilizer Co.’s Farmers Choice. Nitrogen found, 0.75
per cent.; guaranteed, 0.8. Phosphoric acid found, 7.61; guaranteed,
9.0. Potash found, 4.66 ; guaranteed, 5.0. See pages 72 and 73.

19296. Coe-Mortimer Co.’s Peruvian Vegetable Grower.
found, 6.44 per cent.; guaranteed, 8.0. See pages 62 and 63.

19650. Coe-Mortimer Co.’s Red Brand Excelsior. Nitrogen found,
3.12 per cent.; guaranteed, 3.3. Potash found, 5.64; guaranteed, 6.o0.
See pages 64 and 65.

19124. Coe-Mortimer Co.’s Gold Brand Excelsior. Phosphoric acid
found, 9.49 per cent.; guaranteed, 10.0. Potash found, 5.69; guaranteed,
6.0. See pages 66 and 67.

19651. Coe-Mortimer Co.’s Peruvian Market Garden Fertilizer.
Nitrogen found, 5.7 per cent.; guaranteed, 6.5. Phosphoric acid found,
8.94; guaranteed, 9.3. Potash found, 8.70; guaranteed, 9.8. See pages
68 and 69. ;

19111. Sanderson Fertilizer and Chem. Co.’s Special with 10 per
cent. of Potash. Nitrogen found, 2.23 per cent.; guaranteed, 2.5.
Phosphoric acid found, 7.57; guaranteed, 8.0. See pages 68 and 69.

Of these the Coe-Mortimer Co.’s Red Brand Excelsior and the Buffalo
Fertilizer Co.'s Garden Truck and Farmers Choice showed similar
deficiencies last year.

As appears on page 48, other analyses of Coe-Mortimer's Peruvian
Market Garden Manure and Red Brand Excelsior Guano made at the
station this year also showed glaring deficiencies in one or more
ingredients.

The cause of these deficiencies is not connected either with the method
of sampling or the accuracy of the analytical work, but is the fault of the

makers of the mixtures.

Potash

.

Cost AND VALUATION.
Cost.

The method used to ascertain the retail cash cost price of the
superphosphates and of commercial fertilizers in general is as
follows:

The sampling agent inquires and notes the price at the time
each sample is drawn. The analysis is reported as soon as made
to each dealer from whom a sample was taken, as well as to the
manufacturer of the article, in order to give opportunity for
explanation or correction as regards the price or the analysis itself.
When the data thus gathered show a wide range of prices, further
correspondence is required and the manufacturers are also con-
sulted. In general an average or nearly average price forms the
basis of comparison between cost and valuation. The price thus
employed is printed in the following tables in full-face type.
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Valuation.

e valuation of a mixed fertilizer, as practiced at this station
sts in calculating the retail trade-value or cash-cost at freight,
(in raw material of good quality) of an amount of
n, phosphoric acid and potash equal to that contained in
on of the fertilizer.
2 schedule of trade-values is given on page 40. The organic
en in mixed fertilizers is reckoned at the price of nitrogen
material of the best quality, 2074 cents per pound.
ate-insoluble phosphoric acid is rated at 2 cents per pound
“ ‘is rated at 414 cents, if sufficient chlorine is present in.
‘mizer to combine with it to make muriate, If there is more
sh present than will combine with the chlorine then this
.,of I?otash is reckoned at 5 cents per pound,’ except in
special cases, to be noted later, where carbonate of potash
used in the mixture,
‘ Qst cases the valuation of the ingredients in superphos-
£ and specials falls below the retail price of these gf))ods
::rencev between the two figures represents the manu-.
S charges for converting raw materials into manufactured
ual?d selling them. The charges are for grinding and mix-
- ‘ag (;)rdbarreling, Storage and transportation, commission
. ﬁl‘; . ;all;rosétlsc?ng credits, interest on investments, bad
l:fazr:;til;e Valuation of a Fertilizer we multiply the pounds
gen, etc., by the trade-value per pound. We thus
values per ton of the several ingredients, and adding th
n:ve olgain the total valuation per ton. j il
a e . . . 4
B o the e
ge retail cost, at freight

of the nitrogen, ph ic aci
; ; ,» Phosphoric acid and potash contai i
er and furnishes the best means i

¢t

§s

tter ec
’ man(;n::ny to buér the commercial mixed fertilizers, of
€ now offered for sale, or to o
] . : urchas
f the raw materials. ' it

ge ¢ ‘
ost per ton of the one hundred and t{our nitrogenous
.o‘?, the average valuation $23.80, and the per-
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Last year the corresponding averages were, cost $31.00, valua-
tion $21.00, percentage difference 47.6.

The average composition and cost of nitrogenous superphos-
phates for the last four years have been as follows:

<« Total Phos- Percentage

Nitrogen. phoric Acid. Potash.  Cost per ton. Difference

L I e S DRI 2.68 10.02 4.31 $31.01 50.1
o R e R i gl BB SN 20 10.02 4.50 30.79 45.5
$OOH 11 LRl rh SRR 2.50 0.00 4.66 31.00 47.6
) 02 7 ey S SR, LRI 2.81 0.66 5.04 32.04 34.6

Tt appears from these calculations that in 1907 nitrogenous
superphosphates contained, on the average, considerably more
nitrogen and potash than in the three preceding years and less
phosphoric acid. The average cost has been one dollar per ton
more, but the higher valuation has more than made up for it.

Forms of Organic Nitrogen.

Considerable work has been done in the microscopic and chemi-
cal examination of mixed fertilizers, with reference to the detec-
tion and identification of the forms of nitrogen used in them, but
our results are not yet in shape for publication.

Economy of Purchase.

An examination of the analyses of nitrogenous superphos-
phates shows a very wide range of composition and prices; the
latter ranging from $23.75 to $51.00 per ton. The range of com-
position is equally wide and so is the range of guaranties. Nearly
all contain three valuable fertilizing ingredients and it is a task
requiring some study and calculation to find out which of them
furnish plant food at the cheapest rate.

Setting aside for the moment the system of valuations used
by this station, another method, and one which seems beyond
criticism, is the following: taking the cost of each brand, and the
amounts of nitrogen, phosphoric acid and potash in each—figures
about which there can be no dispute—to calculate how many
pounds of these three things one can buy for $30 in each fertilizer.

This we have done, not for each fertilizer, but for each group
of about a dozen fertilizers, in the tables under discussion. The
results of this computation are the following:
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PURCHASABLE FOR THIRTY DOLLARS.

Nitrogen, Pho;g?doyric Potash,
| : pounds. pounds, pounds,
the first 15 samples in the table 73000 S T88 122

next 12 i ) b 50 183 124
“ II g “ “ 6
“ 13 “ “ g 3 I® 94
“ 10 “ “ ‘ “ SI 163 IIS
“ 13 “ “ “ 47 200 83
g g £ 55 159 68
9 € “«@ 2 18
“ 13 “ €@ ‘“ 4 5 77
(‘( g g 3 “ 30 208 68
29 194 61

great differences in the price paid for plant food in the
, brands now in market are clearly shown in this table.

s, by careful study of the analyses, the farmer can select
-mixed fertilizers which will give him for $30, 73 pounds
ogen, 188 of phosphoric acid and 122 of potash. With
re in selection he is likely to get 45 to 50 pounds of
gen, 180 to 200 pounds of phosphoric acid and 8o to 100
of potash for the same money.

1ay also get, and particularly if he is looking for “cheap”
s, only 30 pounds of nitrogen, 190 of phosphoric acid
of potash for his outlay of $30.00.

last case he pays about twice as much for his plant food
e .ﬁrst case. Yet in no case is he defrauded by the manu-
" if the goods are as guaranteed. He simply pays for
essne.ss or lack of sense in doing business.

 seller 18 not to be blamed for charging a very high price
goods if, without fraud, he can find people simple enough

‘e

1t

v-priced fertilizers are not by any means uneconomical to
U cases. In the table there are certain brands which are
te lbel.ow the average price of $32.00 and yet supply plant
» re :jttlvely Io.w rates. On the other hand, the twenty or
oerglhzers which furnish the smallest quantities of plant
O the money all sell at low prices, from four to six dollars
?x,th:ng:; uI:he a}reragf': .price of superphosphates.
i pPs o fel"tlllzeI'S are arranged in the table above,
P il ess .value in plan.t food for a given outlay than any
g lrllg it, .and suppl‘xes more value in plant food than
Olows it. That is, they are arranged in the strict
€ economy of this purchase.
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But this order of arrangement is the same as in the tables of
analyses on pages 56 to 73, where the order is that of the “per-
centage difference” based on the station’s system of valuation.
The station valuations, when compared with the selling prices,
as is done by the statements of percentage difference, do, there-

fore, in a fairly accurate manner
of the fertilizers.

show the probable relative value

v

To this it has been objected that these comparisons and valua-
tions assume that the nitrogen of the different mixed fertilizers is

all in quickly available forms;
manufacturer without detection

that it is quite possible for the
to put in inferior or worthless

forms of nitrogen which are very cheap and will raise his valua-
tion and it is freely asserted that this is sometimes done. Of

course the only perfect protection against such imposition is the
purchase of raw materials, which can be more easily examined
as to the quality of their nitrogen, and the home mixture of

fertilizers.

But assuming that some mixed fertilizers contain inferior forms
of nitrogen, it is fair to suppose that the low grade and low-priced

goods will be more likely to cont
costly brands.

2. Sampled by Purchasers and Others.

' On pages 74 and 75 are tabulated eight analyses of samples of
nitrogenous superphosphates which were sent to the station for

analysis by interested persons.
the sampling of these articles.
A sample of E. B. Clark & C

‘a single bag by A. N. Beard, Milford, contained nitrogen 2.52,
phosphoric acid 10.91, potash 8.23 and agreed with the manu-

' facturer’s guaranty.

Two samples of fertilizers made in England especially for
forists’ use were sent for analysis by Thos. W. Head, Groton,

Conn.

19275. Clay’s Fertilizer for chrysanthemums and general
flowering stock, imported in bags and tins, for sale at seed stores

for $7.00 per hundred weight.
19276. Thompson’s Vine M
for $6.75 per hundred pounds.

ain such a mixture than the more

The station is not responsible for

o.’s Special Manure, drawn from

anure imported in bags and sold
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: Thompson’'s Vi
Clay’s Fertilizer. amrxlr:. o

: Nitrogen as ammonia ................ I19;'175 I19 ;;6
Nitrogen, OrgamiC ...........oceeeeens 3.09 2.42
 Nitrogen, total ...........oiiiiiainn 4.00 4.1
| Water-soluble phosphoric acid ........ 0.08 5. g
Citrate-soluble 3 P SR 1.50 :
Citrgte—insoluble “ R e s 7.11 2 :
Total phosphoric acid ................ 8.609 12.3I
‘Water-soluble potash ................. 0.18 ‘31
N aluation per ton ... i aisiiaiads $23.43 $3Z'go

_: 6 apparently_contained horn shavings. Nitrogenous super-
phates or specials can be bought here for from $30 to $35
h contain as much available plant food as these fertilizers
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NITROGENOUS SUPERPHOSPHATES. A
NALYSES AND V ALUATIONS.

/—————/
§ ) NITROGEN. PHOSPHORIC ACID. PorAsH
& g :
o N Hrand Manatact Deal fﬂs g A Ni’i‘l?t:;ln. o e % Total. So-called .
2 ame or Brand. anufacturer. ealer. 8 5 g g _E = :E 3 “Available.” Found.
a e 2 £l I ! 5 3 2 i
& 2y I 3 802 [ 4|9 ¢ |24] & Sk S 3
& a e 5E| Z | Z B g s | B[ §|F|EH| % g%l 8 g
e e 4100 X 5 SR = o (o] A Sl ":E’ 8 2
i T Sl R el SO R [0}
Sampled by Station & e S
ent !
19009 |Home Mixture. High|Olds & Whipple, * |Herman Ude,* 1 i3 ad
Grade S,pecial ______ Hartford .- ------ Suffield . ---------- $28.00($33.50 16.6] 1.50| -__|2.86] 4.36|4.1 .
191941|Woodruff’s Home S.D. Woodruff& Sons, ~ 4.1 .| 7.51| 0.47] 7.98|----| 7.98| 7.0lr1.01|11
Mixture -oo------- Orange ------------ Manufacturer-. .- -- 28.00| 30.50 R ) P i i -0I10.0
19252 |Manchester's Formula|E \%Ianchester&Sons, G. W. Morgan,* East N 3.3| 4.05 2.93| 0.94| 7.92| 8.0/ 6.98 g7l .15 8
insted Palin oo b Haddam .- .c-------- 0.00| 32.08 ] e T > .0
y/ Manufacturer ... ----- go.oo 4 -5 0.38| -_.13.66| 4.04/3.7| 3.31| 5.92| 1.75/10.98| 9.0| 9.23| 7.0
19250 Brainard’s High H. K. Brainard, t 7 -0| 7.43| 7.43| 7.5
Grade ..o ~-iioa=o- Thompsonville _--- Manufacturer - . ------ 30.00| 29.83 v Gl 4 56
19151 |Mapes’ Top DresserMapes F. & P. G. Co.,|Mapes’ Branch, 6| .---| ---3.86 3.86/3.5/ 0.14| 8.54| 2.68/11.36 10.8 8.68 Lol B
Improved, Full New York City ---- Hartford _--------- 51.00| 47.36 B el 00610 .68|___.| 6.00| 6.00| 6.0
Strength- - .- ------- W. C. Bulkley, i e 9-94/9-9| 0.45| 6.52| 0.87| 7.84 8.0/ 6.97 O
f Forestville. ... ----- 51.00 ’ -97|----| 1.20 4.25 4.0
19050 |Bone, Fish & Potash_|E. R. Kelsey, )
A Branford ool sy E. A, Ives,* Cheshire -| 26.00| 24.03
18905 |4-87.-wocmmanmmomo- (Made for) E. B. Clark e e 3.18/2.5| 2.10| 5.24| 0.77| 8'11| 5.0| 7.34| 4.0/ 0.62| 4.42| 4.0
il Oy T, Dinngn. 1 SRS A1 S | 1.89| 3.36|3.3| 4.46| 3.01| 1.18| 8.65| 8.0| 7.47 7.91 7.01 :-
Lt . .0

19186 C.V.0.Co.’s Complete/Conn. Valley Orchard
H. G. Fertilizer - -- Co., Berlin ...

19322 |Mapes’ Dissolved Mapes F. & P. G. Co.,
Bone .. icshis-sanc- New York City----

Manufacturer - ------ S SR
Thompson Bros., East . . .5| 7.84| 2.54| 0.61|10.99|11.
Haddany/ Lb Lo 99 1.0/10.38| 8.0| 2.72 4.90| 4.0
Mapes’ Branch,

Hartford --oo------

2.99| 3.29 2.1 4.77 10.90 0.86 1653 A 15.67 Sl

19072 Boardman’s Complete
for Potatoes and F. E. Boardman, [
General Crops-. --- Middletown .- Manufacturer .. ..---- 33.00| 28.39 Bl oolr g2 2 )
19107 Chittenden’s XXX Nation’l Fertilizer Co.,|A. H. Cashen, ' /! p t 91 .2-9 5.4I| 2.42| 1.13| 8.96| 6.0| 7.83 Y6 6 ]
Fish and Potash _-.| Bridgeport -...---- Meriden. .--—------ 24.00| 20.29 | G ----|10.07/10.67/10.0
G. W. Eaton, | .62|2.5| 4.19| 2.16| 1.62| 7.97| 7.0 6.35| 5.0| 3.48| 3.48
Plainville .- ------ 23.00! R .0| 3.48| 3.48| 3.0
Pl Woodford, : B

AVON ccocemmamm=-= 24.00 e
(
Y

H. T. Childs,

Berkshire Fertilizer
Woodstock -------- .00| 28.82
34 %rf-t.az 2.61| 3.93|2.3| 5.28| 2.96| 1.16| 9.40| 8.0| 8.24| 6.0| 6,00| 6.00| 7.0

19333 |Long Island Special ...

18913 |Clark’s Special Mix-
ture for general use.

19314 |Quinnipiac Market
Garden Manure.---

19380 |Wilcox's H. G. Fish
and Potash.._...--

MO oot e oo 0.00| 25.17 ‘
3 5 %S| -__|1.72| 2.23|2.5| 4.66| 3.26| 2.42|10.34|----| 7.92| 9.0| 9.02| 9.02| 8.0

American Agricultural{C. Buckingham,
Chemical Co., N. Y Southport --------- 34.00| 28.4L gy
, ==-[1-431.96| 3.393.3| 7.55| 1.81| L.0
: . ” .05(10.41| 9.0| 9.36| 6.0| 6.78| 6.78
. . i 7.0

Wilcox Fertilizer 4 o
Works, Mystic.---- --13.28| 3.28/3.3| 4.67| 1.90| 0.43| 7.01| 6.0 6.57| 5.0| 4.89| 4.89| 4.0

Manufacturer- - ------ deiiided, 17
W. A. Howard, (4
Woodstock - ------- 29.00

19345 |10% Manuré.....----- No. Western Fertilizer
Co., Chicago, Til; -~

R. H. Nesbit, Hamden| 33.50 27.92 4
3.22(3.3| 4.86) 2.48 0.90| 8.24) 7.0, 7.34| 6.0| 9.91| 9.9110.0

19106 |Chittenden’s Formula Nation’l Fertilizer Co,, G.W. Eaton, Plainville}  ----
Ao Bridgeport - ---- DL 01%;1:, Milford.| 30.00| 25.75 1 S g
J. & H. oodford, : .3| 5.36| 2.28| 1.32| 8.96/ 9.0
AVON Jocmacaamsm=nm 32.00 i ol 7.64| 6.0| 6.57| 6.57| 6.0
31.00 ‘-.-_.__

4 * Purchaser.  See note.on page 46.
i t Vdluation exceeds cost.
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4  ANALYSES AND VALUATIONS—Continued.
4 "E’. 5 PHOSPHORIC ACID. PoTASH.
; ; i 5
G Name or Brand. Manufact\_ue;. Dealer. E : ;- Nggt;lm. » .‘2; ! % Total, i ,ff;?g‘ﬁf :" S
E : g8 | 3 e R O B
§ ol A LR AL EE | 8% |E3| % |fE|adlg|E
\ y Rl U -l - B -
~  Sampled by Station
Agent :
19344 |[No. Western Empire|No. Western Fertiliz’g|C. Buckingham,
Specidlict. slsL 2l ol Co., Chicago, Ill. -- Southport - ------- $33.00{$27.14
19125 |American Farmers’ |Armour Fertilizer 0. H. Meeker,
Market Garden Works, Baltimore, Danbury .. 4iszo- 35.00| 28.71 7.0| 7.52| 7.52| 7.0
Special - oo -m-- M e W. B. Martin, {
Rockville _._------ 34.00 8.0| 8.42| 8.
F.T Blish Hdw. Co., ; o Wi W
South Manchester--| 36.50 f
19157 Chittenden’s Formula/Nation’l Fertilizer Co.,|G. D. Mosher, Milford| 30.00| 24.65 )
‘ 12 IR GG R Bridgeport -------- N L;s}tsmryl,{
Broad Brook _.__-- 30.00  6.0| 6.29| 6.
George Fairchilds, Al e el
Westport e ------ ' 31.00!
: 30.25
19298 |Mapes’ Average Soil!Mapes F. & P. G. Co., Mapes’ Branch, ‘
Complete Manure..| New York City ....| Hartford ...~ 36.00| 29.65 X
Southington Lumber & B i i
Feed Co., 7.0 1.22| 6.26| 5.0
Southington —._---- . 37.c0 : J i
- 36.50 3 ;
19048 |Swift-Sure Superphos- M. L. Shoemaker &|A. N. Clark, Milford.| 35.00 28.59 1
phate for ‘general Co., Phila., Pa.._--|Olds & Whipple,
ey Rl Ll £ Hartford ... _----- 35.00 9.0| 0.60| 4.70| 4.5
F. S. Bidwell & Co.,
Windsor Locks _---| 36.00
! M 35.25
19330 |A. A. C. Co.’s South-|Am’can Agric. Chem.|E. H. Austin,
port XX Special... Co., New York City Gaylordsville .. .- 36.50| 29.55
19220 |Wilcox’s Complete  |Wilcox Fertilizer Manufacturer _.------ 20.00| 23.44
Bone Superphos- Works, Mystic_---- W. A. Howard, 7.0| 6.97| 6.97| 7.0
phatall st s Woodstock - __---- 29.00 8.0/ 3.66| 3.66| 3.0
W. R. McDonald,
Gromwell ~Lloi2 o 28.00
19302 Hubbard’s Market The Rogers & Hub-|H. H. McKnight,
Garden Phosphate .| bard Co., Middle-| Ellington._.__------ 38.00| 30.44
TOWI L IR T. S. Loomis, Windsor| 38.00 0.50| g.21| 8
19136 |Armour’s Blood, Bone Armour Fertilizer ‘W. F. Stocking, -5/ 8.71| 7.5/10.38/10.38|10.0
and Potash _._-.--- \&Vorks, Baltimore, : Milferd v “ 40.00| 31.37 j '
il 1SS armers’ Supply an o.
Roof. Co., Bridge- 39| 9-43/10.0| 9.04| 8.0| 4.64| 7.20 7.0
POIt . o cmeiomammee 38.00
A Geo. Labonne, Jr.,
Jewett City.co--- 40.00
39.25
19366 |A. A. Brand_...----- Parmenter & Polsey,|J. R. Norton, Broad
! Peabody, Mass.---- RBéoci}I(-a ___________ 39.50 31.58
R e, ‘ o.
Elling}t,on __________ HaR 66 8.52 8.0 7.86| %7.0| 1.46| 8.28| 8.0
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NITROGENOUS SUPERPHOSPHATES.

CONNECTICUT EXPERIMENT STATION REPORE; ‘1907—I908.

g g
L =) -
= i
S Name or Brand. Manufacturer. Dealer. § &
Z o g’ 8
& v L S
Sampled by Station i
Agent :
19032 |Sanderson’s Formula/Sanderson Fertilizer [Manufacturer-.--.--- $35.00/$27.95
AT RS G I and Chemical Co.,|A. I. Martin,
New!Haven -..-L.. Wallingford ------- 35.00
Morse & Landon,
Guilford .o o2l 35.00
G. W. Eaton,
Plainville az-iosoo 35.00
19113 |Am’'n Farmers’ Fish/Armour Fertilizer |S. V. Osborn,
and Potash Mixture] Works, Baltimore, Branford __.-a----- 24.00| I9.71
: oE e e ot Brower & Malone,
Norwalk Codct o 25.00
W. B. Martin,
Roclkyville s oot 25.00
24.75
19337 |Peruvian Guano, Coe-Mortimer Co., |P. Callahan, Stratford| -_..| 37.42
Chincha Grade..--- New York City---|John Du Bon,
Poquonock _.------ 44.00
Ackley & Burnham,
East Hartford.-....- 50.00
47.00
19045 |North Western Mar- North Western Fertil-|C. Buckingham,
ket Garden Phos-| izing Co., Chicago, %}nhpott o P CAes 32.00| 24.50
pliate ook il s R N e s G."W. Eaton, Bristol.| 30.00
: : 31.00
19377 |Swift's Lowell Market Swift's Lowell Fertil-Weed & Turner,
Garden Manure. ..| izer Co., Boston... Neéw Canaan__....- 38.00( 29.22
G. S. Jennings,
Sonthporte ii. oo 36.00
| : : 37.00
19140 |Clark’s 10% Brand ....|(Made for) E. B. Clark
Co., Milford._ -=3- M. W. Stowe, Milford| 35.00| 27.57
19273 |Peruvian Guano, Coe-Mortimer Co., |E. E. Burwell, New
Lobos Grade....--- New York City....| Haven ____..._...-- 37.00| 28.37
W. 1. Lobdell,
Stratiord oo Codac 35.00!
36.00
19187 [Mapes’ Vegetable Ma-|Mapes F. & P. G. Co.,/Mapes’ Branch,
nure, or Complete] New York City ----| Hartford ..-._---- 42.00 33.06
for Light Soils - J. P. Barstow,
Narwich. solcllieie 42.00
19310 |Darling’s Blood, Bone|Am’n Agric. Chemical Wm. Bartman, East
and Potash' 2. _-.c Co., New York City| Haddam__.......-- 38.00| 29.87
19299 |Chittenden’s Fish andNation’l Fertilizer Co.,|G. A. Williams, Silver
Rotash oL el Lo Bridgeport - ------ Foane (on a0 S 33.00| 24.33
: J. A. Glasnapp,
Cheshire . sluloli 30.00!
31.50
19346 |North Western Super-No. Western Fertiliz-
% phpsphate L. ooy ing Co., Chicago, I1..|G. W. Eaton, Bristol.| 30.00| 22.71

NITROGENOUS SUPERPHOSPHATES. 61
- ANALYSES AND V ALUATIONS— Continued.
NITROGEN. PHOSPHORIC ACID, POTASH.
Total 5 3
X 3 Nitr?)tgaen. & o é Total “i%:ﬁla]lsli." Found.
A —— | 3 3 =
g E 2 g 8 é § 'g 'g
= AR 5 o g 3 ] : g E
G R R g s T S R G R -l G I S - R
0.20/0.79|2.56| 3.55/3.3| 4.91| 2.47| 2.85/10.23 9.0| 7.38 6.0 6.67| 6.67 6.0
'F,’,'" ---[2.45| 2.45/2.1| 5.29| 2.28) 1.17| 8.74| 7.0| 8.74| 6.0| 2.18| 2.18] 2.0
{0.323‘663.12 7.10/7.1| 2.56| 5.06| 1.60| 9.22| 8.5| 7.62| 6.5/ 0.13| 2.91| 2.0
_0.060.76 L.75| 2.57|2.5| 7.25| I.74| 1.21|10.20| 9.0| 8.99| 8.0| 6.05| 6.05| 6.0
6/ o.
74| --.|3.17| 3.91/4.1| 3.82| 4.17| 2.22|10.21| 8.0 7-99| 7.0| 5.90| 5.90| 6.0
L] E
1.35 1.83( 3.18(3.3| 3.36| 3.36| 0.84] 7.56| 6.0 6.72|____ 9.82| 9.82(10.0
)| 1.06/1.16/0. L £
. -16/0.78| 3.00|2.9| 0.99 9-31| 5.15/15.4515.0(10.30| 9.0| 1.74| 6.02| 4.8
3.98/0.
95/0.32/0.94/ 5.24 4.9| 1.14| 6.47| 1.24| 8.85/ 8.0/ 7.61] 6.0| I.25 6.09/ 6.0
2.17| 3.94/4.1| 5.71| 1.87| 1.16| 8.74| 8.0| 7.58 7.0/ 8.14/ 8.14| 7.0
°| ==-13:09| 3.09/3.0| 5.44| 1.89| 1.31| 8.64 6.6 7-33|----| 4.70| 4.70| 4.0
o8 7
--Jo.83
° 3|1.85| 2.68|2.5/ 7.92| 2.17| 1.37/11.46/11.0 10.09| 9.0| 2.1I| 2.1I| 2.0
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62 CONNECTICUT EXPERIMENT STATION REPORT, 1907—1Q08. NITROGENOUS SUPERPHOSPHATES , i
1 5

NITROGENOUS SUPERPHOSPHATES. ANALYSES AND VALUATIONS—Continued.

4 . NITROGEN, PHOSPHORIC ACID, PorAsH.
£ g
.: 3 4 Ngx?;glen. o S i Total, So-called
S Name or Brand. Manufacturer. Dealer. @ A g 8 = 1) f:_ “Available.” Found.
5 s =5 | 8 5|8 21 3| 8 o
= S - fol 0 D @ o o
8 ko g = g | E ; 24 40 > i ; 3 . 2
’ <<omo365§5~£52§§§
Sampled by Station
Agent : B
19054 (Berkshire Complete |Berkshire Fertilizer |P. Schwartz, New A :
Fertilizer.-n o tlzc Co., Bridgeport.._..| London ___._.....- $34.00($25.57 il e
Wm. Williamson, i 5|1.25| 2.90/2.5/ 6.56/ 2.24| 0.97| 9.77/10.0| 8.80| 8.0| 6.69| 6.60| 6.0
Stratford .o i iuc o 34.00
Hotchkiss & Temple- i
) i L ton, Waterbury -...| 34.00
19038 |O. & W’s. Special Olds & Whipple, |
Phosphate.....--.- Hartford ... Manufacturer...._...| 35.00 26.28 ) o-i-|1.133.37] 4.50/4.1] 0.16
19349 |Chittenden’s Complete Nation’l Fertilizer Co.,/G. A. Williams, Silver i ; -¥| 0.I0) 5.14/ 1.33| 6.63|..._| 5.30| 4.0 0.68| 3.28| 3.5
Fertilizer ... B,ridgep'ort ————— ---| Lane .__..cc-o_-_-- 37.00| 27.68 7| 0.41/0.78/2.15| 3.34(3.3| 5.86| 3.56| 1.1
19312 Packers' Union Gar-|Am’n Agric. Chemical|]. W. Gardner, ; . .13/10.55/10.0{ 9.42| 8.0| 6.00| 6.00| 6.0
deners’ Complete Co., New York City| Cromwell ... jLeadhia7.00]-97:97 ; | .- .|0.68/1.88| 2.56|2.5| 5 +l6
Manure dosmri s R. M. Fenn, y : & 7 2 +97| 1.65| 0.76| 8.38| 7.0/ 7.62| 6.0| 2.05|10.43|10.0
Middlebury-------- 38.00 f
Complete with 10% A’A‘Ch'IDLCIkM'lf&-3%'5°288 '
19272 |Complete wi o m’n Agric. Chemical|D. L. Clark, Milford.| 38.c0} 25.9 __|1.z8!1.
’ Potashiiaisiatiil Co., New York City|Tanner & Wilcox, 58/1.78| 3.36/3.3| 5.17| 1.38 1.47| 8.02 7.0| 6.55| 6.0|10.77|10.77|10.0
. East Winsted___.-- 40.00
¢ . _-| 39.00
W. & C’s. Americus|{Am’n Agric. Chemical|W. H. H. Chappell,

A
1.53| -:-[1,70| 3.23

1031
g High Grade Special.| Co., New York City R. F. D., Oakdale.| 37.00| 27.50 6
19379 [Wilcox’s Special Su-|Wilcox Fertilizer Manufacturer. .- .- 26.00| 18.92 L2 1.3 gg 4-01) 3.32| 1.90/ 0.83| 9.0| 7.93| 8.0| 7.66| 7.66| 7.0
perphosphate __._-- Works, Mystic..---|A. C. Tillinghast, ) -34/1.0/ 6.59| 4.47| 1.95/13.01| 9.0|11.06| 8.0| 2.40| 2.40 1.5
/ Plainfield | Lus bulkid 25.00
J --| 25.50
19114 Armour’s All Soluble Arxsvnoukr F%rtillizer Li%\lhtbol‘—llm & Pond,
orks, Baltimore, ew Haven __.___. 33.00| 24.29 600,81
Wi L Sl D 2 SR Farmers’ Supply Co., 169l 3.10.2.9 6.29| 2.11| 0.68 9.08/10.0 8.40/ 8.0| 4.52| 4.52| 4.0
Bridgeport L. 0. ..-L 33.00 :
0. H. Meeker, {
Danbury - o Lo-uo 32.00
Gitant
19154 Hubbard’s Soluble [The Rogers & Hub-H. W. Andrews,
Corn and General| bard Co., Middle-| Wallingford _...-.. 36.00| 26.67 -23| ___I1.51| 2.74/2 i . !
Gropsiiuis oL stunil FOW s o G R. H. Hall, East ¥ -5| 2.22| 5.47| 1.74] 9.43| 8.0 7.69| 6.0 9.52| 9.52| 8.0
Hatopton: -z----:C 36.00 ;

Coe-Mortimer Co., |M. W. Stowe, Milford| 37.50| 28.68 0641:53 1.40
, , g 3.56/3.5| 3.58| 5.03 2.14/10.75/11.0| 8.6
: - u b E .61) 7.5/ 1.08| 6.44| 8.8

19296* Peruvian Vegetable
New York City ----|J. W. Gardner,

Grower.s i sl
by Cromwelll J.o oo o 40.00!
L : --| 38.75
19372} Garden Truck __.._._. Buffalo Fertilizer Co.,|Bishop & Lynes,
Pafiatoy B ¥, oo o5 b R 30.00/ 20,61 SI81.731.23) 3.14/3.3| 5.15| 2.47] 0.03( 8.55| 9.0l 7.62| 8.0| 0.20| 7.14 7
. 7 W <0 0.29/ 7. .0

19353 |Lister’'s Pure Bone Lister's Agricultural

Superphosphate of | Chemical Works, A. 1. Martin,
T AN Newark, N. J...--- Wallingford -._.... 32.00| 23.43 | 0.11/0,94]1,
4 19163 |Darling’s Dissolved [Am'n Agric. Chlemical C. B. Wier, A e 94173 2.78/2.5| 5.84) 4.51) 2.19/12.54/11.0 10.35| 9.0| 2.19| 2.19| 2.0
Bone and Potash..| Co., New York City| Southington __..... 35.00| 25.99 | - [L.131.45 2.58/2 6
Wi i . B. F. Eddy, East ‘ -58/2.5 5.60| 1.46| 0.79| 7.85| 7.0| 7.06| 6.0|10.41|10.41|10.0
Woodstock ... ---- 36.00 )
.-l 35.50

* See note on page 50. t See notes on pages 48 and 4q.
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NITROGENOUS SUPERPHOSPHATES.

Station No.
\

19141

19191%

19222

19650t

19238

19300
19127

19242

b Sampled by Station

Name or Brand.

Agent : 4

Eertilizer Lbitiglas-

Wilcox’s Fish and
Potashi oo tasaaas

Guanousi s 1L osg

Chittenden’s Market
Garden il o oot
New England Super-
phosphate -...._---

Bowker’s Market Gar-
den Fertilizer...---

19254

19075

19351

Essex XXX Fish and
Patashi il su0sss

Church’s Fish and
Potasht ios cueyd i

Lister’s Ammoniated
Dissolved Bone___.

Plymouth Rock Brand Parmenter & Polsey,
All Round Fertilizer.|Rogers Mfg. Co.,

Wilcox Fertilizer

Red Brand Excelsior|Coe-Mortimer Co.,

Quinnipiac Phosphate|Am’n Agric. Chemical

Manufacturer.

Nation’l Fertilizer Co.,

Russia Cement Co.

Am’n Agric. Chemica

35.00| 25.05

. £
Dealer. E
£
55
’ L
J. P. Norton, Broad
Peabody, Mass. - - Brookh, doisiadun o2 $32.00
A. Williams & Co.,
South Woodstock._| 32.00
R. E. Hyde, Ellington| ____
H. L. Drake, Windsor| .
Rockfalli oo o Tockss s bl Ul oo 26.00
Manufacturer .- ----- 28.00
_| 27.00
Olds & Whipple,
Works, Mystic----- Hartford -.-------- 29.00
Spencer Bros., Suffield| 27.00
W. R. McDonald,
Cromwell, _2_212_ 2 2Q.00
_.| 28.50
L.A.Gowdy, R.F.D.,
New York City .--.| Hazardville_._._.-- 37.00
G. M. Williams Co ,
Co., New York City| New London .- 34.00
" "|C. C. Pierce, Putnam| 31.00
Liliae 50
A.H.Cashen, Meriden
Bridgeport ool - G. D. Mosher, Milford| 3s5.00
New England Fertili-|Hitchcock Hardware
zer Co., Boston__..| Co., Watertown....} 35.00
D, Wi lves,
Wallingford - ----- 32.00
A. D.Zabriski, R.F.D.
Norwich (. ..o-aoa- 32.00]
: sl /33,00
Bowker Fertilizer Co., Bowker’s Branch,
New York City ...| Hartford --..------ 36.00
J. P. Barstow,
Norwich. .. ._-_---- 35.00
.| 35.50
,|Spencer Bros., Suffield| 32.00
Gloucester, Mass._.|]. B. Parker,
- | Poquonock ----__-- 33.00
--| 32.50
1/F. S. Bidwell & Co.,
Co., New York City| Windsor Locksiii)
J. H. Paddock,
Wallingford _..___. 24.00
Geo. Beaumont,
Wallingford _....-- ' 25.00
21 28.30
Lister's Agric. Chem-
ical Wks., Newark,|J. A. Foster,
D)) Rl P GREE Staffordville S ..z 29.00

* See note on page 48. t See n

ote on pages 48 and 50.

NITROGENOUS SWPERPHOSPHATES.

ANALYSES AND V ALUATIONS— Continued.

65

"/

PHOSPHORIC ACID.

/ Valuation per ton.

NITROGEN. PoTASH.
R R R R
AL : 3 2 2 :
g g \ 5 ) 2 g
A e S B S B : g £
- e B
2.38/2.5| 4.67 2.47 9.30| 8.0 4.39| 4.0
1.89|1.7| 4.82 2.12 9.39| 8.0 2.78| 2.0
2.65/2.5| 2.78 2.10 5.90| 5.0 3.93| 3.0.
3.12(3.3| 6.78 1.38 9.89/ 9.0 5.64| 6.0
2.80(2.5 6.91 2.09 9.77| 9.0 2i23] 2.0
2.62|2.5| 6.21 1.86 9.28| 8.0 6.12| 6.0
2.50(2.5| 4.94 2.30 8.98| 8.0 4.39| 4.0
2.62/2.5| 5.54 0.83 7.06| 6.0 9.17/10.0
2.40|2.1| 3.33 4.76 .0| 9.12| 0.0 3.24| 2.3
2.16|2.1| 4.91 1,12 6.71| 6.0 2.23| 2.0
2.40|2.1| 5.09 1.84 8.66| 8.0 1.65 1.5
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NITROGENOUS SUPERPHOSPHATES.

CONNECTICUT EXPERIMENT STATION REPORT, 1907-I1908.:

Station No.

19245
19304

19124%

19355
19077

19269

19395t/ Top Dresser .-

19251

19363

19110

Name or Brand.

Sampled by Station
Agent :

Atlantic Coast Bone,

Fish and Potash ___

Brandicduoisent CRan 2

E. F. Coe’s Gold
Brand Excelsior
Gaanoliis sy S

Phosphate .. _.-----
Bradley’s Farmers’
New Method Fer-
prlizex st LER L

East India A. A. Am-
moniated Super-
phosphate ...

Success Phosphate.__

Fish and Potash______

Improved, Half

Swift's Lowell Animal Swift's Lowell Fertili-

Bowker's Hill & Drill|Bowker Fertilizer Co.,
Am’'n Agric. Chemical

Mapes’ Top Dresser|Mapes F. & P. G. Co.,
Strenpthe - ioilzo

Valuation per ton.

& Chemical Co.,
New Haven ___:...

zer Co., Boston.___.

Spencer Bros., Suffield
Coe-Mortimer Co., |W. D. Wanzer, T
New York City_...| Lanesville ...

\

New York City --..
Co., New York City

W
American Agricultural
Chemical Co., New
York City' ioaiiioun

Buffalo Fertilizer Co.,
Buffalo, N ¥ lon

Lister’s Agricultural

Chemical Works,
Newatk, N, J.o2dit

Rogers Mig. Co.,
Rockfall ' . oicabiss

New York City ---.

Morse & Landon,

C. W. Lines Co., New

M. W. Stowe, Milford
Wm. E. Warner &Bro.,
J. P. Barstow,
Avery Bros., Norwich
C. M. Beach, New
Wilson & Burr,

Guilford: .césal i

Bratainicon il b

Westville.o_.oo---

Norwich 0 oiloaeus

i T35, 01 A e

Milford
Middletown ___.-_-

M. P. McKenna,
Stratford: 2/ oo gl oL
Bl itz SR D,
South Manchester..
Edward White,
Rackwille & 5. ... .

J A. Foster,
Staffordville -. .- ---
D. C. Burnham,
Maodus,: L0, 2l
C. H. Sage, East
Ganann ol 2o ik

Geo. Meachin,
Stratford _..-- ATl
N. H. Root, New
Miltards . oo Juaies
Mapes’ Branch,
Hartford oi.0-cu20
Southington Lumber

& Feed Co.,

Southington _.____.
Wilson & Burr,

Middletown ...

25.00
25.50
35.00

33.00
34.00

32.00
33.00

38.00
34.00

35.00

31.00
31.00

28.00
30.00

32.00

32.00

39.75
27.00
27.00

28.00

27.25

30.00

35.00

35.00

33.00
34.50

o
L
s &
=
Manufacturer. Dealer. g 5
28§
18
2 b
- S A
» 3 (=]
Sanderson Fertilizer |Manufacturer_...---- $26.00($17.82

23.60

23.46

24.13

20.65

22.03

27.34

18.73

20.58

30.00|

23.55

* See note on p

age 50.

1 See note on page 49.

%,.ff 3 NITROGENOUS SUPERPHOSPHATES. 67

ANALYSES AND V ALUATIONS— Continued.

NITROGEN. PHOSPHORIC ACID, PoTASH.
Total 5
ke Nitrogen. ¢ 8 é Total. "ﬁﬁi”;{fni" Found.
8l 8| 3 2 2 S ;
B 2|2 |« S e B : !
3 = ] & 3 ) 1 < g
._f‘vgﬁggggggg‘g’gg.‘éi?%ﬁﬁé
2 A ) = | & Z (3} (3} st 2 67| & E &
-| ---|2.02| 2.02/1.7| 2.51| 2.61| 1.88] 7.00| 6.0/ 5.12| 4.0| 4.62| 4.62| 4.0
% ‘. A
f_g,;‘____ ---|2.60| 2.60/2.5| 4.62! 4.32| 2.43!11.37|10.0| 8.94| 8.0| 4.07| 4.07 4.0
Bl |
‘ I.55| 2.53/2.5| 3.78| 4.60| I.11| 9.49|10.0| 8.38/ 8.0/ 2.74/ 5.69| 6.0
:,_-o.,zs 2.98| 3.26/2.5| 6.64 2.40| 1.00/10.04/10.0| 9.04 9.0 2.03| 2.03| 2.0
v‘v_a.ao ---|1.90| 2.20| 1.7/ 5.95| 2.53| 1.93/10.41| 9.0| 8.48/ 8.0/ 3.24 3.2413.0
|
----|1.02(1.64| 2.66|2.5| 8.06| 1.34| I.12(10.52/10.0 9.40| 9.0( 2.38| 2.38| 2.0
i ‘1-780-71 4.80/5.7| 3.20| 2.12/ 0.64 5.96| 7.0| 5.32| 6.0| 5.04| 5.04| 5.0
5:63 il 5 3
: 0."5\ 49| 1.52/1.2| 6.94| 3.46| I.14/I1.54|11.0/10.40| 9.0| 2.35| 2.35| 2.0
[
o y
0.231.
?5; 3?18 1.62| 3.03(3.3| 3.01 2.17( 1.28) 6.46| 5.0| 5.18| 4.0| 4.11| 4.11 3.8
g
;“"38
4:30/0.40/0.1 !
h 7| 4.95/4.9| 0.33| 2.85| 0.76| 3.94| 4.0| 3.18|____| 0.70| 2.14] 2.0
-
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" ‘NITROGENOUS SUPERPH HATES. :f‘ ;
- it - ANALYSES AND VALUATIONS—Continued.
g ) ; - NITROGEN. PHOSPHORIC ACID, POTASH.
’ | § Total )
4 = i : / 2 So-called
S Name or Brand. Manufacturer. ' Dealer. g % a é .g‘ N"mgei :i’ = ’_§ Ll "Agaci?al:e}c,n Found.
k=l - < k=l = 3 . & & 0 B ) s 2
i ' : 18 | 3 2025 3 |53| B E| B P |q) ¢ |tq|ak] ]t
i L e 0 0 A - - - - - - -
EOUITl ¢ s —_ ! 9 oo s b PSR ]
Y Sampled by Station i TR
“Agent : s i -
196511/ Peruvian Market Gar- Coe-Mortimer Co., H. N. Tiemann, $ 3 e
: den Fertilizer.._._. New York City .__.| Newtown....._.... 55.00($37.53 & B o
19161 |Darling’s Farm Am’n Agric. Chemical A, D. Zabriski, ' .5( 1.862.20/1.64| 5.70/6.5 3.74| 3.81| 1.39| 8.94| 9.3 7.55 7.5/ 1.34] 8.70| 9.8
Favorite lulil Sul sy Co., New York City| R.F.D., Norwich .| 29.00 20.02 0.17/0.62|1.40| 2.28/2.1 8
B. F. Eddy, East A et Mo -1 5.79| 2.27| 1.39| 9.44| 9.0/ 8.05| 8.0| 3.21| 3.21| 3.0
Woodstock . o----- 30.00/ { !
29.50
19037*|All Round Fertilizer -|Rogers Mfg. Co., Geo. Meachin, . i ke
Rk Al s Stratford;ci Ul tal 28.00| 18.83 e N
R E. Davis, Guilford| 27.00 -4| 0.54/0.56/1.02| 2.12/1.7| 6.03| 2.85| 1.60/10.54/10.0| 8.88| 8.0 1.68| 1.68| 2.0
M. B. Clark & Son, ' i
Milford 202t sulin 28.00 A
; . il 2775
18828 |Swift's Lowell Animal|Swift’s Lowell Fertili-lAndrew Ure,
Branid Lo n et zer Co., Boston__..| Highwood ...._-.- walilE2g.05
g 4400 ---|2:44| 2.44|2.5| 5.54 3.54| 2.18/11.26/10.0| 9.08| 8.0| 4.06| 4.06| 4.0
rgrrrf|Sanderson’s Special |Sanderson Fertilizer & Manufacturer--._.._... 38.00| 24.26 :
with 10% Potash_...| Chemical Co., New|G. W. Eaton, ---|2.23| 2.23/2.5| 4.18| 1.76] 1.63| 7.57| 8.0| 5.94| 5.0|10.25(10.25/10.0
Haveniaityy i thes Plainviile i iGia 35.00 ;
R. H. Hall, East e
Ham pton Dt 35.00 o
p 36.00 i

19144 |Hubbard’s Complete/The Rogers & Hubbard{H. W. Andrews,
Phosphatel 200 Co., Middletown___.| Wallingford ..._... 26.00| 17.51
; E. T. Clark, Milford..| 26.00

John Bransfield,
Bortiandibrv Lo 0 0s 26.00

---|L.II| 1.22/1.0| 5.86/ 3.06| 0.37| 9.29| 9.0 8.92/ 8.0| 4.46| 4.46| 3.5

10020 |Bradley’s Superphos-{Am’n Agric. Chemical|Spencer Bros., Suffield .00| 22.28
! phatg ______ ij Co., New York City|F. S. Bidwell & Co., e 0.61(1.76| 2.58/2.5| 7.82| 2.10| 1.30[11.22(11.0| 9.92| 9.0| 2.25| 2.25| 2.0
- Windsor Locks.__.| 34.00 ¢ i ¢
J. B. Parker,
Poguonock .. 54220 34.00
19034 |Bowker's Fisherman’s Bowkergerlzil(i:zer Co., WYT. McKenzie,
Brand Fish and New Yor )1 e alesville .. ... 29.00| 17.97 /
Potash Ll P. Schwartz, New 8 1 0.75|1.68| 2.43/2.5 3.15| 1.60| 0.97| 5.72| 5.0 4.75| 4.0| 4.08| 4.08| 4.0
g Patnaon sl ons 26.00
G. F. Walter, Guilford| 27.00
27.50
19055 |Armour’s Ammoniated| Armour Feéti{izer Brower 811 Malone, )
Bone with Potash..| Works, Baltimore, Norwallk: oo dbis 0.00| 19.54
, WL G e W. F. Stocking, i L.31|1.35| 2.66|2.5| 5.28 1.96| 0.87| 8.11| 7.0| 7.24| 6.0| 2.38| 2.38 2.0
Milford |\ ob o Lo 31.00
{ i Farmers’ Supply Co.,| . g )
Bridgeport| o 2liliil 30.00
\ : 30.25
19318 |Williams & Clark’s  |[American Ag(r:icultlgral R.HH. Hall, East P
Ammoniated Bone| Chemical Co., New AMPRonL P 34.00| 22.0 ; 0. 4
Superphosphate....| York City ... D. B. Wilson Co., i 49|1.75| 2.50(2.5( 7.84| 2.06| 1.46/11.36/11.0| 9.90| 9.0| 2.22| 2.22| 2.0
Waterbury ... -..-- 35.00 iy

34.59
* See note on page 48. + See notes on pages 48 and 50. t See note on page 50.
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NITROGENOUS SUPERPHOSPHATES.

g
CONNECTICUT EXPERIMENT STATION REPORT, 107-1908.

Station No.

19270

19335

19153

19295

19244

19376

19122

19248

19131

19039

Name or Brand.

Sampled by Station
Agent :
Great Eastern General
Fertilizer .o o voo-d

H. G. Ammoniated
Bone Superphos-
phatel: ol ilin L.

Mapes’ Complete, A
Brandk o L0y

Bowker’s Middlesex
Special

Buffalo Fish Guano..

Swift's Lowell Dis-
solved Bone and
Potash

¥

Packers’ Union Uni-
versal Fertilizer__ .-

Read’s Standard Su-
perphosphate

Bradley’s Eclipse

Am’n Agric. Chemical
Co., New York City|J. H. Elliott,

Coe-Mortimer Co.,

Mapes F. & P. G. Co.,

Manufacturer.
4

Dealer.

New York City_._

New York City __--

Bowker Fertilizer Co.,
New York City_-_.-

Buffalo Fertilizer Co.‘,
Buffalo, (N ¥l b

Swift's Lowell Fertili-
zer Co., Boston____

Am’n Agric. Chemical
Co., New York City

Am’n Agric. Chemical
Co., New York City

T. E. Green, Plainfield

W. D. Wanzer,

J. P. Barstow,

Campville

A. L. Burdick,
Westbrook

Lanesville ___.__---

Norwich: g ol cisia
Birdsey & Raven,
Meriden ool clacis
Southington Lumber
& Feed Co.,
Southington
W. T. McKenzie,
 Yalesville
S. C. Ingersoll,
Stamford

Lightbourn & Pond
Co., New Haven.._.
S. V. Osborn,
Brahfoyrd it iag =l io
F. S. Bidwell & Co.,
Windsor Locks _.--
Weed & Turner,
New Canaan____.--

G. W. Eaton, Bristol.
F. L. Mackey, !
Ellington _..._..-_.-
G. A. Forsyth,R.F.D,,
Waterford
Carlos Bradley,
Elbington .. .-------
G. K. Goodwin, East

Phosphate .l ..ol

Potash Fertilizer.._.

redge,

19397 |Chittenden’s Sol. Bone|Nation’l Fertilizer Co.

and Potash

Am’n Agric. Chemical
Co., New York City C.

Bridgeport_.....---

Capnaans . Ll L s e

Platt Bros., Milford.__
H. Rounds, North
Sterling
F. M. Cole, Putnam.__

Eldredge’s Spl. Fish &|(Made for) T. H. Eld-|Ackley & Burnham,
Norwich...-

East Hartford....__
JIF. W. Konold,

Collinsville ...._2.-

8
2 g
=3 -
= b
' o
8 =Y
! §
ae g
L
B
Gl
=} &

$26.00($17.05

28.00
27.00

30.00| 18.43
28.00
32.00

37.00| 22.53

37.00
29.00{ 18.12

35.00
30.00

24.00| 14.33
24.00
30.00| 18.19
31.00

30.50
30.00

16.63
28.00
26.00!
28.00| 17.17
30.00
29.00

16.49

28.00
28.00

30.00| 17.63

23.00| 13.49

NITROGENOUS SUPERPHOSPHATES.

ANALYSES AND VALUATIONS— Continued.

71

NITROGEN,

PHOSPHORIC ACID.

PoTASH

As Nitrates.

As Ammonia.

Organic.

Total
Nitrogen.

Found.
\ Guaran-
teed.

Water-soluble.

Citrate-soluble.

Citrate-insoluble.

Total.

So-called
““Available.””

Found.

Found.

Guaran-
teed.

Found.

Guaran-
teed.

As
Muriate.
Total.

0.12

0.59

0.42(0.99

0.30

0.40(0.86

0.20/0.92

I.35

1.05

1.66

T.12

I.24

(=]
b
(o]

1.16

1.94/1.9

2.63(2.5

2.16

1.26/0.8
1.66

1.16

1.24/0.8

1.27/1.0

5.01

.44

3.08

2.80

7.17

4.59

4.80

4.22

3.04

8.48

3.24

3.80

8.06

I1.22

3.85

2.22

'3.23

3.48

3.96

3.27

2.73

0.84

0.97

1.04

2.24

2.27

2.37

2.39

2.77

1.23

12,23

5.14

7.62

10.43

10.06

10.55

10.55

8.70

2.20

10,26

10.04

12.0

6.0

I10.0

10.0

9.0

9.0

6.0

13.45

12.0

II1.0

8.81

9.50

4.30

6.65

9-39

7.82

8.28

8.18

6.31

8.09

8.0

9.0

10.0

4.0

9.0

9.0

8.0

8.0

8.0

5.0

4.29| 4.29

2.24| 2.24

3.19| 3.19

6.17| 6.17

3.22| 3.22

2.11| 2,11

4.25| 4.25

3.90

3.02| 3.02

4.37| 4.37

I1.25

I1.0

3.90|,

Guaranteed.

2.3

2.5

6.0

2.0

2.0

4.0

4.0

1.93! 1.93

2.0

I Gainl2n
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NITROGENOUS SUPERPHOSPHATES.

CONNECTICUT EXPERIMENT STATION REPORT, 1907-1908.

Station No.

19271
19159

19354

19040

19121%

19166
19167

19309

Name or Brand.

“Sampled by Station
Agent :

Quinnipiac Climax

,Phosphate___..- I

Bradley’s Niagara
Phosphate. 2 duon o

Bowker's Sure Crop
Phosphate. ...l
Eldredge’s Special Su-
perphosphate ._..__
Top Dresser -..-ita-.

Gloucester Fish and

Bowker's Farm and
Garden Phosphate -

Darling’s General Fer-
filizonl b i o e

19137

19359

ed Bone Phosphate.

Am’n Agric. Chemical

Am’'n Agric. Chemical

Manufacturer.

&

Co., New York City

Co., New York City

Bowker Fertilizer Co.,
New York City .- .
(Made for) T. H. Eld-
redge, Norwich -_..
Buffalo Fertilizer Co.,
Buffaloy N. Y.l and

Bowker Fertilizer Co.,
New York City._--

Bowker Fertilizer Co.,
New York City_..-

Essex A1 Superphos-Russia Cement Co., W. J. Cox, East
phate s cotiaiam iy
19035% Farmers’ Choice

Buffalo Fertilizer Co.

Am’n Agric. Chemical|W. H. Hewins, R Dy,
Co., New York City

Berkshire Ammoniat- Berkshire Fertilizer
Co., Bridgeport._..

Gloucester, Mass. .-

Bufialot/iNG Vs

e g
=) =
v e
Dealer. g 2
bl g
R B
J. M. Burke, South
Manchester .. ..---- $29.00($16.80
H. A. Doyle & Co.,
Burnside ....------ 29.00
Wilson & Burr, f
Middletown _.----- 22.50| I4.35
F. M. Cole, Putnam_._| 29.00
25.00
P. Schwartz, New
Pondoni e il oo 28.00| 16.00
Ackley & Burnham,
East Hartford .- _--- 28.00| 15.96
C. W. Lines Co., New
Britaindldy el e 35.00| 22.62
Ansonia Flour & Grain
Co., Ansoniaji il 41.00
J. P. Barstow,
Norwichiuaa ool Dol 43.00
39.75
Lightbourn & Pond
Co., New Haven...| 24.00| 14.12
W. T. McKenzie,
Yalesville ool 26.00
25.00
W. T. McKenzie,
Yalesvilletds o ... 32.00| 16.92
P. Schwartz, New
Bondanuty i Lo 29.00
30.50
New Hartford -.-.-- 28.00| 15.37
Hotchkiss & Temple-
ton, Waterbury ___.| 29.00| 15.45
acob Glover & Son,
Staffordville ... ..-| 28.00
Johnson Bros.,
Jewett City -—.----- 28.00
28.25
Hartford -2l 28.00| 15.10
,IC. W. Lines Co.,
New Britain _.._-.. 30.00| 13.44
"|Lightbourn & Pond ¥
Co., New Haven___| 29.00
Ansonia Flour & Feed
Co., Ansonia ... 24.00
27.75

* See notes on pages 4

8 and 49.

NITROGENOiJS SUPERPHOSPHATES. |

ANALYSES AND VALUATIONS—Continued.

NITROGEN.

PHOSPHORIC ACID.

POTASH.

As Ammonia.

0.55

|

2/1.53(0.76

0.31/0.80

Organic.

1.24

1.20

I.IO

1,13

1.16

0.74

I.20

Tot

Nitrogen.

Found.

al

Guaran-
teed.

Water-soluble.

Citrate-soluble.

Total.

So-cal
““Available.”

led

Fo

und.

Citrate-insoluble

Found
Guaran-
teed.

Found.

Guaran-
teed.

As
Muriate.

Tio8
1.26
I.10

3G e

3.11

1017

1.1

1.18

I.20

1.13

0.75

1.0

1.7

1.2

0.8

1.0

0.8

4.40

4.00

6.59

4.43
3.64

5.84

6.30

5.82
6.40

1.25

2.43

3.63

3.47

2.17
4.21

2.61

'1.83

1.70

2.42

4.95
3.94

1.88

2.37|10.40| 9.0| 8.03

2.46| 9.93| 8.0| 7.47
1.28{10,04 10.0
8.0

7.0

8.76

3.01|11.65 8.64

1.05 7.30 6.25

1.36| 9.03| 9.0| 7.67

1.40( 9.40 8.00

I.54 7.70

8.82

9.24| 7.0

0.69| 9.5I/10.0

6.41|12.61| 9.0/ 6.20

1.24| 7.61| 9.0/ 6.37

8.0

7.0

9.0
5.0
6.0

8.0

8.0

6.0
8.0

7.0
8.0

3.52

1.5¢

2.87

2.25)

5.53

1.76

2.16

3.12

1.97

2.59
4.66

Total.

3.52

1.31

2,87

2.25

5.53

1,76

2.16

3012

1.97

2.59
4.66

Guaranteed.

|

2.0

1.0

2.0

2.0

5.0

1.0

2.0

3.0

2.0

5.0
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NITROGENOUS SUPERPHOSPHATES.

:
b4 a
=
] Name or Brand. Manufacturer, Dealer, 5 0
z d 28
38 R
ki % g§a
- : ; a
Sampled by purchasers
and others. Sent by
18833 |(Bone, Fishand Potash E. R. Kelsey, 1
Branford Lo li..--. Manufacturer .._____. $26.00
18780 |Mixed Goods, C. 3-9-8/(Made for) E. B. Clark|E. B. Clark Co.,
Go.y Milfordi . e Milford. .22 Uil 30.00
19223 |High Grade Fertilizer_|(Made for) Conn, Val- 3
ley Orchard Co., |]J.L.Watrous,R.F.D.,
Berling i oo ook Kensington .._____. 28.00
19368 |Bone Phosphate ... Ernest L. James,
Warrenville ______. Manufacturer....__.. 30.00
EBY8T A B a7 L Sl L (Made for) E. B. Clark|E. B. Clark Co.,
Coi, ' Milford.2ooo0. Milfordlpobdleis g 34.00
18965 |Market Garden Armour Fertilizer
Sneeial’n a0 IO Works, Baltimore, |S. C. Goddard & Co.,
1 T e R el Branford Lo el 35.00
19041 |Special Mixture._.... Sanderson Fertilizer &
Chemical Co., New|O. G. Beard,
Hayen salin. o o8 Hheltone ool L] 38.00
18966 |[Ammoniated Bone  |Armour Fertilizer
and Potash . .. .. .. Works, Baltimore, |S. C. Goddard & Co.,
. Mdy ot Branford :uo 0 L 32.00

Valuation per ton.

|

$26.01

26.97

24.9%
26.76

30.03

28.50

28.51

18.28

SPECIAL MANURES.

Here are included such mixed fertilizers, chiefly nitrogenoits
superphosphates containing potash, as are claimed by their manu-
facturers to be specially adapted to the needs of particular crops.
Those which are claimed to contain potash in form of carbonate,
tobacco specials, are separately considered on pages 102 to 107.

I Sample;s' Drawn by Station Agent.

In the table on pages 78 to 101 are 119 analyses of samples of
this kind.

Analyses Requiring Special Notice.

18996, Wilcox’s High Grade Tobacco Special, the analysis of
which is given on pages 78 and 79, is stated by the manufacturer
to contain both high-grade sulphate of potash and the double sul-

L NITROGENOUS SUPERPHOSPHATES.

Bl ANALYSES AND VALUATIONS—Concluded.

75

NITROGEN.

PHOSPHORIC ACID,

POTASH.

T Total
1 Nitrogen.

As Ammonia.
Organic.
Found

uaran-

teed
‘Water-soluble.

\ G

Citrate-soluble.

Citrate-insoluble.

Total.

So-cal

led

“Available.”

Found.

Found.

Guaran-
teed.

Found.

Guaran-
teed

As
Muriate.

Total.

|
|

‘ As Nitrates.

0.0| .--- 0.81|2.69| 3.50/2.5| 2.05
‘ 1.95| 2.95 2.5 5.04

1.74| 2.44|2.5| 8.46
2.46 é.46 2.0| 2.50

2.88| 4.46/4.1| 1.90

'1.36/0.20/1.47| 3.03/3.3| 7.86

ReR11.1612.09( 3.25|...] 5.57

' 0.70|1.64| 2.34/2.5| 4.83

5.31
3.33

2,17
9.28
3.65

2.25

2,11

2,11

0.79

1.16

0.41
4.10

1.42

0.43

2.03

I.2)

8.15

9.53

I1.04)--

15.04
6.97

10.54

9.71

8.15

5.0
9.0

13.0

7.0

I10.0

7.0

7.360
8.37

-|10.63

11.84
5.55

I0.11

7.68

6.94

4.0

9.0
10.0

8.0

6.0

0.96

7.99

3.04
4.85
7.78

7.86

8.94

2,24

5.13
7.99

5.15
4.85
7.78

7.86

8.94

2.24

Guaranteed.

4.0
8.0

4.0
3.5
7.0

10.0

2.0

, as well as carbonate of potash. The analysis shows no

h “calculated as carbonate,”

because the sulphuric acid
duced in the double sulphate is more than enough to combine
“all the potash introduced as carbonate.
lation is explained on page 103.
egarding 19369, Coe-Mortimer Co.’s Peruvian Tobacco

The method of

ial, the analysis of which appears on pages 88 and 89, the

nufacturers state that this brand should have nearly z per

. 6'f nitrate-nitrogen, instead of 0.04 as reported, and at least
per cent. of potash, instead of 8.34 per cent. as reported.
manufacturer protested that this analysis did not represent

{#&erage quality of this brand and requested that other samples

awn and analyzed. Having assured ourselves that there
10 error in the analysis of 19369, another sample, 19649, of
»same brand was drawn and analyzed with the results given
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on pages 84 and 85. This second analysis shows 6.15 per cent.
of nitrogen, where the first showed 5.47, and 9.90 per cent. of
potash, where the first showed 8.34 per cent.

Regarding 19014, Swift’s Lowell Potato Phosphate, of which
the analysis is given on pages 92 and’ 93, the manufacturers
wrote that the goods shipped this .spring should fully meet
the guaranty of 2.46 per cent. of nitrogen and asked that
other samples be drawn and. analyzed. This was done and the
analysis 19274, given on pages 8o and 81, shows about one-half
per cent. more of both nitrogen and potash than the first sample.

The same firm also expressed disappointment at the somewhat
low potash content in No. 19145, Potato Manure, an analysis of
which appears on pages 96 and 97. It was not possible to get
a second sample of this brand for analysis.

Owing to the dissatisfaction of the Buffalo Fertilizer Co. with
the analysis of their Vegetable and Potato Fertilizer, 19149, pages
94 and 95, a second sample, 19393, was drawn by the director
from stock of Edward White, Rockville, and partially analyzed.

It contained 0.23 per cent. more of nitrogen, 0.39 per cent. more
of phosphoric acid and 0.42 per cent. less of potash than the other
sample. Both samples were below the guaranty in all particulars.

In the same way a second sample was drawn of the Buffalo
Fertilizer Co.’s Ideal Wheat and Corn from stock of Bishop &
Lynes, Norwalk, the analysis of which, 19019, is given on pages
06 and 97. The analysis of this second sample, 19391, showed
.08 per cent. less nitrogen, 0.2z less phosphoric acid and nearly
2,0 per cent. less potash than the first sample.

GUARANTIES.

~ Of the 119 samples whose analyses are given in the table, 39, just one-

third of the whole number, failed to fully meet their guaranty. Seven
failed in respect of nitrogen alone; 12 in respect of phosphoric acid, and
11 in respect of potash.

Eight were deficient in respect of two ingredients and one in all three.

In most cases these discrepancies are not large and'a deficiency in one
is accompanied with an excess of another.

Eight of these special manures however are so deficient that they do
not render a full equivalent of the quantities of plant food which they are
claimed to contain by the manufacturer.

The deficiency ranges in value from a fraction of a dollar to more than
five dollars per ton.

The defective brands to which attention is called are the following :

bl

SPECIAL MANURES. T

19149. Buffalo Fertilizer Co.’s Vegetable and Potato Fertilizer (see
ote, page 76). Nitrogen found 2.14, guaranteed 2.48. Total phosphoric
cid found 7.89, guaranteed g.0. Available phosphoric acid found 6.73,
paranteed 8.0. Potash found 6.73, guaranteed 7.0,

19019. Buffalo Fertilizer Co.’s Ideal Wheat and Corn (see note, page
6). Nitrogen found 1.52, guaranteed 1.64. Total phosphoric acid
found 7.59, guaranteed 10.0. ‘‘Available” phosphoric acid 6.48, guaran-
eed 9.0.

~ 19139. Buffalo Fertilizer Co.’s Celery and Potato Special. Total
osphoric acid found 7.57, gnaranteed 8.0. ““Available” phosphoric acid
und 6.26, guaranteed 8.0. Potash found 7.96, guaranteed 10.0.

18831. Buffalo Fertilizer Co.’s Vegetable and Potato Manure (see
e, page 76). Nitrogen found 1.60, guaranteed 2.45. Total phos-
oric acid found 5.82, guaranteed 9.0. ‘Available’ phosphoric acid
und 5.17, guaranteed 8.0.

19367. National Fertilizer Co.’s H. G. Special Tobacco Fertilizer.
ogen found 5.39, guaranteed 5.7. Potash found 9.51, guaranteed 10.0.
188. Ohio Farmers Fertilizer Co.’s Potato and Tobacco Special.
ogen found 1.09, guaranteed 1.6. Potash found 3.10, guaranteed 4.0.
378. Swift’s Lowell Co.’s Special Vegetable Manure. Nitrogen
3.06, guaranteed 3.3. Potash found 6.23, guaranteed 7.0.

CosT AND VALUATION.

e method of ascertaining the retail cash cost price of the
1 manures and of computing the valuation is the same as
bed on pages 50 and 5I. ; )

é,v_erage cost per ton of the one hundred and eighteen manures,
ost and valuation of which are given in the tables, was $34.48 per
the average valuation $25.42, and the percentage difference 35.8.

n 1906 the corresponding figures were: Cost $34.28 ; valuation
); percentage difference 44.6.

e average composition and cost of special manures for the
five years, excluding those guaranteed to contain potash as
ﬁOnate, have been as follows:

PrRCENTAGE COMPOSITION.
Total )

phosphoric Cost Percentage

Nitrogen. acid, Potash. per ton. difference.
“7;'1904 e L 202 856 5.02 $33.03 45.0
R 2.93 10.38 6.13 33.99 41.8
QR 2.00 0.08 5.02 34.28 44.6
o 3.00 0.63 5.02 34.48 358

L

Ven a superficial examination of the tables of analyses shows
7 wide range of prices and of content of plant food in these
hundred and nineteen brands. (Continued on page 102.)




SPECIAL MANURES:.

CONNECTICUT EXPERIMENT STATION REPORT, 1907—IQOS.

B
=3
2‘ Name or Brand. Manufacturer. Dealer. -‘§
o g
g 5 S
g 32
0 K =]
Sampled by Station |
i Agent:
18997 |Shay’s Potato Manure|C. M. Shay Fertilizer
Ca.aGraton | - Manufacturer....___. $30.00
19332 (Armour’s Fruit and |Armour Fertilizer
Root Crop Special..| Works, Baltimore,|August Grulick,
Mide Dt o ik Mieriden Sl TS 25.00
18998 [Shay's Corn Manure._|C. M. Shay Fertilizer
Ca., Groton /.. 2w Manufacturer....____ 26.00
19362 |High Grade Grass and|Rogers Mfg. Co., R. E. Davis, Guilford| 39.00
Gragn i nglic SN i v RoC LA &% a0 b Manufacturer-.._.__._ 40.00
39.50
19311 |East India Potato American Agricultur’l|F. J. Hartz, R. F. D.,
Manure: ... 00 ---.| Chemical Co., N. Y.| South Manchester._| 32.00
18999 |Shay’s Grass Fertilizer|C. M. Shay Fertilizer
Co.; Groton ... .t Manufacturer ....___. 35.00
19243 |Buffalo Tobacco Buffalo Fertilizer Co.,|H. H. McKnight,
Producerz. <o 50 Buffalo, N/ ¥.i. .1 Ellington . sis il 36.00
John H. Atkins,
Middletown ___.._. 36.00
19189 |H. G. Soluble Tobacco|Rogers Mfg. Co., N. H. Root, New
Martiare! s iR Roelsalluy i ol Maltord) o wiiy s 45.00
Arthur Sikes, Suffield| 44.00
H. L. Drake, Windsor
Lockst axn s dun kil 44.00
44.25
19070 |Hubbard’s Oats and|Rogers & Hubbard |H. W. Andrews,
Top Dressing._.... Co., Middletown...| Wallingford _._.__. 52.00
R. H. Hall, East
Hampten g 53.00
H. H. McKnight,
HkHRaton (o oL 51.00
19360 |Essex Special Tobacco|Russia Cement Co., |]J. B. Parker,
Manute  Jan L Gloucester, Mass._.| Poquonock ....... 45.00
J. & H. Woodford,
PARRGRIRE 5 | 44.00
44.50
19364 |H. G. Complete Corn|Rogers Mfg. Co., R. E. Davis, Guilford| 34.00
and Onion Manure.| Rockfall . ......__ N. H. Root, New
b 1 s WG 36.00
35.00
18996* H. G. Tobacco Special|Wilcox Fertilizer
Works, Mystic ...-|E. N. Austin, Suffield| 36.00
19218 |H. G. Oats and Top|Rogers Mfg. Co., R. E. Davis, Guilford| 44.00
Treseing il o) Roekealln: . o0 Manufacturer....____ 44.00
E. T. Griggs,
Cromwell 2 viod 45.00
44.25

Valuation per ton,

$30.03

24.55

24.97
37.09

29.81
32.00

32.51

39.67

46.29

39.25

30.77

31.32
38.47

* See note on p. 74.

SPECIAL MANURES.

ANALYSES AND V ALUATIONS.

79

As Nitrates.

NITROGEN. PHOSPHORIC ACID, PoTASH.
] Ni’{:;;:n_ Sl _%,; Total | (3ocealled ) [l woing,
o P RY e N F VN L 3 pr=3 3 .
| = 2 @ ks
g g R p slog £
- : e 3 2 : 3 T : m« 3%
S ARST T S SN RO RS R e G SRS
---|3.88| 3.93| 4.0| 2.62| 4.66| 1.54| 8.82| 8.0| 7.28|____| 7.65| 7.65| 6.0
---|2.69| 2.69| 1.7| 7.50 1.73| 0.29| 9.52/10.0| g.23| 8.0 5.10| 5.10 5.0
---(3.55| 3.55| 2.5| 2.98| 4.06| 1.35/ 8.39| 8.0| 7.04|-...| 3.81| 3.81 4.0
---|3.07| 3.20| 3.0| 0.02/11.76| 7.54|19.32|16.0|11.78|__..|12.23|12.23|12.5
2.26/1.53| 3.79| 3.3| 5.37| 1.00| 0.21| 6.58| 7.0| 6.37| 6.0 10.92|10.92/10.0
---|3-49| 4.14| 4.0| 4.38] 4.92| 2.01|11.31(10.0| 9.30|-...| 5.80 6.54| 6.0
1.20(3.9I| 5.1I| 4.5| 0.I0| 5.47| 2.12 7.69 6.0| 5.57 5.0| 0.47| 6.48| 5.5
1.26(3.64| 5.37| 5.0| 1.41| 5.94| 1.50| 8.85| 8.0| 7.33| 6.0 0.41|11.30|11.0
-.-0.72| 8.36| 8.5| 0.05| 5.94| 2.15| 8.14| 8.0 5.99| 3.9|10.36/10.36| 8.0
---|2.70| 4.63| 4.5| 3.74| 2.82| 3.55|10.11; 8.5| 6.56{.._. 0.74(13.45| 2.0
1.9012.31| 4.21| 3.6 3.82| 3.72| 1.61| 9.15| 8.0| 7.54| 6.0| 8.05| 8.05 7.0
| ---[2.62| 3.60| 3.0| ... | 8.68| 3.91/12.59| 7.0| 8.68| 5.0| 0.52 7.66| 7.0
3.28/1.99| 6.44| 6.3| 2.06 5.78| 1.54| 9.38/ 9.0| 7.84| 7.0| 7.79| 7.79| 7.5

* Valuation exceeds cost,
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SPECIAL MANURES.

CONNECTICUT EXPERIMENT STATION REPRQRT, 1907—1908.

W
£ g
S Name or Brand, Manufacturer, Dealer. -:":3 E
z o o
L3 y i e
Sampled by Station 4
~ Agent : :
19303 |Hubbard’s Grass and|Rogers & Hubbard |W.O.Goodsell,Bristol| $40.00 $34.59
Grain Fertilizer.._.| Co., Middletown_._|John Bransfield, !
Bortlandiieys ey 41.00
40.50
19274% Swift's Lowell Potato|Swift's  Lowell Fertil-
Phosphate tiiiir ¢ izer Co., Boston, |G. S. Jennings,
Massii s o 2 Southport S50 ... 30.00| 25.61
19017 |Essex Complete Ma-|Russia Cement Co.,|W. J. Cox, East |
nure for Potatoes,|  Gloucester, Mass...| Hartford ... ... __.. 39.00| 34.16
Roots & Vegetables Spencer Bros., f
Suffieldi Lo i 41.00
J. B. Parker,
Poquonock._____.__ 41.00
! 40.30
19069 |Hubbard’s Soluble |The Rogers & Hub-|{Edgar T. Clark, .
Potato Manure _..:| bard Co., Middle-| Milford __..._.._... 42.00| 34.48
PO T gl A. E. Kilbourn, East
FEartiard b a 42.00
H. H. McKnight,
Ellingtand Jodeine ) 30.00
41.00
19046 |Essex Grass and Top|Russia Cement Co., |W. J. Cox, East 1
Diressing o2 aiou i Gloucester;«\Mass. || HartfordwUh ool 43.00| 36.45
J. B, Parker, {
Poqueonogl s Lilii. .. 44.00
: 43.50
19365 |Hubbard's Soluble |The Rogers & Hub-/H. W. Andrews, ‘
. Tobacco Manure__.| bard Co., Middle- Wallingford _.._ ... 46.00| 38.94
oo + WA ARt e L A. E. Kilbourn, East ]
Hartiord 00 47.00
- 46.50
19381 |Wilcox’sPotato,Onion|Wilcox Fertilizer E. N. Austin, Suffield| 34.00| 29.72
& Vegetable Manure| Works, Mystic.____ Olds & Whipple,
| Hattiond | Lo e 37.00
: : 35.50
19385 |Mapes’ Seeding Down|Mapes F. & P. G. Co.,|Mapes’ Branch,
Mamye: o i New York. ..ozl dHattford bl LUl 41.00| 34.23
19190 |High Grade Tobacco|Rogers Mfg. Co., G. W, Lucke, Granby| 39.00| 32.48
(Grower (i O Kb gakfall o el L. H. Seymour, East
Granby |- . .ol 39.00
19367t|Chittenden’s H. G. ;
Special Tobacco National Fertilizer  |J, N. Lasbury, Broad
Eertilizer!uin 11601 e Gouy Bridgeport LoulkitiBrook Sul L s el 44.00| 36.23
19348 |Chittenden’s Connec-
. ticut Valley Tobacco|National Fertilizer |L. O. Pomeroy,
Srarter L SR CouBridgeportl s« Sufeldidis Biianigic s 47.00| 38.61

* See note on pag

e 76.

t See note on page 77.

SPECIAL MANURES. 81
ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. PoTASH.
; N;{;gglen. . P é Total, .,jg;ﬁféf&,, Found.
A 3 < = ;
Slarlt R - y 3
.Eg'g:-vé-afi’gvé-adé'dng.ﬁ
21| &| 5 |38) 5| E| BE| B |s8| § |&s8[<5| 3 |§
- T R O G o) o SR i S =l 8 |d
1/0.03(0.18|2.84| 3.05| 2.2| 0.22| 9.53| 4.83|14.58/16.0| 9.75| 6.6 13.50(13.50/12.0
~--| ---|2.58| 2.58] 2.5| 5.10 3.98| 1.95/11.03| 9.0/ .08 8.0| 6.55! 6.55| 6.0
0.80| ---|3.14| 3.94| 3.7| 4.75| 3.63| 4.63|13.01| 9.0| 8.38| 7.0 '0.96 8.60/ 8.5
63/0.25/1.99| 4.87| 5.0/ 0.82| 8.51| 3.62{12.95/10.0| 9.33 7.0| 1.69| 6.03| 5.0
00| ---|2.04| 5.04| 5.0| 5.07| 4.9I| 3.45/13.43|10.0| 9.98| 8.0| 7.20| 7.20| 8.0
35/0.22{2.15| 4.72| 5.0{ 0.69| 9.15| 2.49|12.33/10.0| 9.84| 7.0/ 0.92/10.86/10.0
58/1.10/1.98| 3.66, 3.3| 6.58| 2.52| 0.88| 9.98! 8.0| g.10 7.0| 4.00| 7.00| 6.0
:51/0.20/0.47| 3.18| 2.5/ 0.11|I11.96| 5.94(18.01/18.0/12.07|..__|10.66|10.66|10.0
1.560/0.48/3.22| 5.26| 5.0| 1.84| 3.64| 0.72| 6.20, 5.0 5.48| 4.0| 1.06| 6.58| 6.0
--|2:502.89| 5.39| 5.7| 4.54| 1.69| 0.81| 7.04| 7.0| 6.23| 5.0| 1.75| 9.51|10.0
=--16.21|2.75| 8.96| 8.2| o.11| 2.88 0.77| 3.76] 3.0| 2.99|..._| o.01| 2.58| 2.5
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SPECIAL MANURES.

CONNECTICUT EXPERIMENT STATION REFPURT, 1907—IQOS8.

$32.3I i

30.2¢ &

27.72
25.77
28.80

29.15

37.54

31.09

23.81

26.71

28.29

27.21

29.74

26.20

e E | §
o Name or Brand. Manufacturer. Dealer. . ] E
4 : g I~
3 8L | £
a - =] 18
- ——
. Sampled by Station
Agent
19361 (Soluble Tobacco and|Rogers Mfg. Co., R. E. Davis, Guilford| $39.00
Porato G L ie e gu Reopkfall L o\ ot Arthur Sikes, Suffield| 40.00
39.50
19301 |O. & W. High Grade|Olds & Whipple,
Potato Manure!' . L)' Hartfard ! oo o000 Manufacturer_..____. 37.00
19068 (O. & W. Home Mix-|Olds & Whipple,
ture for Grass__._.. Hartford i bonnl s Manufacturer........ 34.00
18994 (Home Mixture for [Olds & Whipple,
Corn and Potatoes.| Hartford __ . _______ Manufacturer ... ... . 32.00
19297 |Potato Manure ...... Lister’'s Agricultural|D. C. Burnham,
Chemical Works, Moodnsiioris o 36.00
Newark, N./ J.Li i J. C. Wilcoxson,
Stratford == UL 36.00
19257 |Wilcox’s Grass Fertil-|Wilcox Fertilizer Spencer Bros., Suffield| 37.00
o (o1 S AN GOl NG Works, Mystic..... E. N. Austin, Suffield 32.00
/ 36.50
19370 |Stockbridge TobaccojBowker Fertilizer Co.,|J. J. Gilligan,*
Mangize ' 2 i New York_ __..... Windsor. (gl ol 47.00
19012 |[Essex Complete Ma-|Russia Cement Co., [W. J. Cox, East
nure for Corn, Grain| Gloucester, Mass._.| Hartford .._._____. 39.00
and - Grass/ i i Hal J. B. Parker,
Poquonock . ... ____ 39.00
J W. O. Goodsell,
Bristoliit s A 39.00
19375 |Swift-Sure Guano for
Truck, Corn and/M. L. Shoemaker & I
Onione it Co., Phila.,|Baiin.. A. N. Clark, Milford | 30.00
19339 [Sanderson’s Formula|Sanderson Fertilizer &|Jacob W. Bantle,
................. Chemical Co., New| Naubuc ... ___._._.| 34.00
Haven J.0u 2 Cutits J. O. Griswold,
Glastonbury ______. 34.00
A. E. Phelps, Naubuc| 34.00
19374 |Swift-Sure Superphos-|M. L. Shoemaker &/Loomis Bros. Co.,
phate for Potatoes..| Co., Phila., Pa.____ Grpanhy il o L T 36.00
19294 |Berkshire Tobacco |Berkshire Fertilizer |W. D. Wanzer,
Speatal oy SvETi Y Co., Bridgeport___.|! Lanesville  ...._._. ' 35.00
James H. Stuart,
Gaylordsville .. ____ 34.50
) : 34.75
19256 |Swift’s Special Grass|Swift's Lowell Fertil-|.
Miixtape:o ol il izer Co., Boston, Tanner & Wilcox,
Mags ool L sn gl East Winsted .. ____ 38.00
19013 |Armour’s High Grade/Armour Fertilizer Lightbourn & Pond
i Potato Fertilizer ...| Works, Baltimore, | Co., New Haven___| 33.00
IV e et an v e s Brower & Malone,
Norwallti Dol 34.00
33.50

* Purchaser.

As Nitrates.

SPECIAL

MANURES.

ANALYSES AND VALUATIONS— Continued.
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NITROGEN.

PHOSPHORIC ACID.

PorasH.

As Ammonia.

Organic.

Total
Nitrogen.

Found.

Guaran-
teed.

Water-soluble.

Citrate-soluble.

Total.

So called
“Available.”

Found.

Citrate-insoluble.

Found.

Guaran-
teed.

Found.

Guaran-
teed.

As
Muriate.

Total.

1.20

2.63

3.72
3.39
3.19

2.02

4.43

2.42

1.86

2.19

3.29
1.63

3.83

3.72
387
3.63
3.36

4.04

5.72
3.16

2.12

3.14

2.74
4.36

4.00

1.81

3.5

3.3
3.3
3.3
3.3

4.1

5.8
3.3

1.7
3.3

239
4.1

4.1
it

2.46

0.27
0.03
0.21

6.24

3.90

2.86

5.74

5.78

2.40

7.26

2.43

3.79
7.39

5.24

6.45
6.55
6.48

3.02

4.43

1.57
4.24

4.13
4.04

2.64
2.78

4.46
2.36

18T

0.96
1.25
1.10

0.76

1.47

0.61

I1.41

1.97
5.06

0.62

0.70

2.01

0.61

9.21

7.68
7.83
7.79

10.02

9.80,

5.04
I1I.39

11.88

I1.50

10.52

5.91

10.26

10.36

9.0

9.0

7.0

6.0
9.5

10.0

4.0

8.0

10.0

7.70

6.72
6.58
6.69
9.26

8.33

4.43
9.98

9.91
6.44

9.90

5.21

8.25

9-75

6.0
6.0
6.0
8.0

6.0

4.0

8.0
6.0

8.0
3.0

7.0
8.0

0.58

10.03
6.60
5.49
7.49

6.02

1.25

9.78

6.00

1.85

8.84

0.90

5.90

I0.11

9.64

10.03
6.60
5.49
7-49

6.02

10.31

9.78

6.00

6.07

8.84
5.55

5.90
10.66

Guaranteed.

|

8.8

10.0
6.0
6.0

7.0

5.0

10.0

9:5

5.0
6.0

7.0
5.0

6.0

10.0
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SPECIAL MANURES.

CONNECTICUT EXPERIMENT STATION KEPORT, 1Q07-IQO8.

T | s
2‘ Name or Brand. Manufacturer. Dealer. g E
- « v =]
b , i
~ |~ Sampled by Station
Agent :
19193 |Sanderson’s Formula|Sanderson Fertilizer |Manufacturer........ $35.00($26.53
B for Tobacco -..-.. and Chemical Co.,|G. B. Ferris, New
: New Haven ____.... Milfordilazscsoalize 32.50
Loomis Bros. Co.,
Granby ioouie 5 35.00
\ ' 34.25
19649* Peruvian Tobacco Coe-Mortimer Co., 4
Fertilizer, Peruvian| New York____..... L. A. Gowdy, R.F.D.,
Guano Base ...._.-- Hazardville.. ....__| 50,00| 38.70
19219 (Tobacco Starter_._.... Rogers Mfg. Co., Arthur Sikes, Suffield| 34.00| 27.01
Rockfal)ii o s e i Manufacturer ... ... 35.00
E. T. Griggs,
Cromwellio Jlliu. 36.00
19138 |Berkshire Grass Berkshire Fertilizer |Hotchkiss & Temple-
Bpecial danicl v Co., Bridgeport_._.| ton, Waterbury ....| 40.00( 26.8¢
Jacob Glover & Son,
Staffordville ._.____ 38.00
H. T. Childs,
Woodstock ___._... 32.00
. 35.00
19192 (Sanderson’s Top Sanderson Fertilizer & Manufacturer ... ... 38.00, 28.93
Dressing for Grass| Chemical Co., New|Loomis Bros. Co.,
and Grain: 1oL oo Hayenpidaor il Granby el i, 37.00
R. H. Hall, East
/ Hamptonhous /L.y 38.00
: A5 ; 37.75
19241 |Stockbridge Grass Top|Bowker Fertilizer Co.,|Lightbourn & Pond
Dressing o ool . New York z o itocs Co., New Haven___| 40.00| 29.79
Bowker’s Branch, !
Harttord. . .. ... .of 38.00
39.00
19030 |Mapes’ Economical |Mapes F. & P. G. Co.,|A. N. Clark, Milford.| 36.00| 27.82
Potato Manure _...| New York___._.____ Mapes’ Branch,
Eaxtford ). .o oo 36.00
Morse & Landon,
Guilford) Ll sl iiss 38.00
ARG S 36.50
19253 |Chittenden’s Com- |National Fertilizer |G. A. Williams,
plete Tobacco Ferti-| Co., Bridgeport....| Silver Lane.._..___. 37.00| 28.07
Jizer il ol L. O. Pomeroy,
Suffield) g ol 37.00
19158 (Mapes’ Tobacco Start-Mapes F. & P. G. Co.,|Mapes’ Branch,
er, Improved __._._ New ¥ork. ... loed Hartford Lo ef ol 36.00| 27.63
F. S. Bidwell & Co.,
Windsor Locks..._| 37.00
F. M. Loomis,
Windsor storehouse| ____
36.50

* See note on page

75
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As Nitrates.

NITROGEN.

PHOSPHORIC ACID,

PoTAsH.

As Ammonia.

Organic.

Total

Found.

Nitrogen.

Guaran-
teed.

‘Water-soluble.

Citrate-soluble.

Total.

So-called
“Available.”

Found.

Citrate-insoluble.
teed.

Found
Guaran-

Found.

Guaran-
teed.

As
Muriate.

Total.

0.85

50.18

2.51

‘ 2.82 2.29
0.53 2.95

0.631.90)

1.22/2.13

050,86 2.95

0.83

2.49

3.66

6.15
4.23

4.90

4.04

4.86

3.56

3.64

4.78

3.3

5.0

4.9

3.3

33

4.1

3.84

0.00
0.50

3.76

5.17

2.99

0.94

7.38

0.42

3.06

2.05

2.14

2.18

4.89

1.32

2.23| 9.13/10.0

i gl

3.50| 9.49

0.83| 6.64| 5.0

0.60! 7.91| 7.0

0.83| 6.00! 6.0

1.31| 7.14| 6.0

1.06| 9.76/10.0

1.72| 9.24| 8.0

6.90

5.81
5.99

5.81

7.31

5.17

5.83

8.70

7.52

6.0

6.0
4.0

4.0

7.0

4.0

4.0

8.0

6.0

1.79

1.45
0.47

2.57

7.10

6.48

1.25

0.98

0.94

4.94

9.90
3.50

2.57

7.10

’6.48

8.68

4.99

2.13

Guaranteed.

|

&
o

2.0

7.0

6.0

8.0

5.0

1.0
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SPECIAL MANURES.

PHOSPHORIC ACID, PoTASH.
g g ¢ e
bt ) i | | g | 8| mew | SRR e |
2‘ Name or Brand. Manufacturer. Dealer. g . 2. 2 3 '§ 3
H b '.:,g 2 —g § E 2 4 g
£ 55 | B &1 8| 3 g 3 | &
2 L G « £ -] £ o ]
& ! = £ g | 8|38 & il
} * Rl ST {
Sampled by Station Fs
» Agent : ; | (i
19118 |Corn King ___._.__.__ Armour Fertilizer S.V. Osborn, Branford| $32.00/$23.0 ' 1 - . 5 {0 i .0
v Works, Baltimore, |O. H. Meeker, . S rid jrRat s, Al IO i i i i s
Mgkl Gkl 1 L Danburyiialoi oo oo 30.00 g
W. B. Martin,
Rockville/ionsiin li 30.00
30.50
19109 |Hubbard’s Potato The Rogers& Hubbard|H. W. Andrews,
Phasphate s foaitd 2o Co., Middletown_..| Wallingford ....... 32.00| 22.96 5.48| 5.0
Edgar T. Clark,
{0 M fardd & Sy sin i 30.00
H. H. McKnight,
Rilingtondt 2o 0] 30.00|
30.50
19308 |Bradley’s Complete
Top Dressing for |American Agricultur’l|G. L. Dennis, Stafford
Grass and Grain _..| Chemical Co.,N.Y.| Springs .___._..__. 37.00| 27.82 273025
19240 [Stockbridge Special |Bowker Fertilizer Co., A. R. Manning, Yantic| 40.00| 29.23 6.94| 7.0
Corn Manure.______ New York & o0 Bowker's Branch, f
Bartfordy. sy il 38.00
39.00
19015 |Mapes’ Potato Manure|Mapes F. & P. G. Co., Mapes’ Branch,
New York.________ Hartford ) 0k 2iio 30.00| 29.50 7.11| 6.0
A. N. Clark, Milford_| 40.00
’ . , ; i b [199.50
19031 |Chittenden’s Potato |National Fertilizer |G. A. Williams, Silver
Phosphatel . .50 Co.; Bridgepart Zio0p hape et sl Jhs L 33.00| 23.71 6.42| 6.0
G. W, Eaton,
Plainwillel v, v . a0 33.00
D. L. Clark, Milford.| 2g.00
- ) LAt . 31.75
19352 |Lister’'s Special Corn|Lister’s Agricultural .
and Potato Fertil-| Chemical Works, |J. A. Foster, Stafford- :
o Rl R Newark, N. J...._. b s R R 29.00| 21.62 3.09| 3.0
19247 |Read’s Vegetable and|American Agricultur'llG. K. Goodwin, East
Vine Fertilizer.____ Chemical Co/ NN Canaan ' o1 L8 32.00| 23.82 6.23| 6.0
19221 [Wilcox's Potato Fertil- Wilcox Fertilizer Spencer Bros., Suffield| 2q.00| 21.21 5.50| 4.5
fzerys e Crily ke T Works, Mystic__.._. Manufacturer.._.____ 28.50
W. R. McDonald *___| 28,00
19076 |Bradley’s Complete |American Agricultur'l{Avery Bros., Norwich :
Manure for Potatoes| Chemical Co.,N.Y.| Town ______._...__. 38.00| 28.04 7.05| 7.0
and Vegetables ____ C. M. Beach, New
Milford . oa i 38.00
G. L. Dennis. Stafford
Springsiic gulls s aiin 37.00
. 37.75

* Cromwell.
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o §
S Name or Brand. Manufacturer. J Dealer. -5 &
Z . S g‘ g
a : : |
Sampled by Station ‘
i Agent : |
19033 |Complete Potato and|Rogers Mfg. Co., Meeker Coal Co.,
Vegetable Fertilizer| Rockfall _______.__ Norwalkioani, o 00 $32.00 $23.76
3 R. E. Davis, Guilford| 31.00
M. B. Clark & Son,
f Milford oo b | 33.00
19142 |Special Potato____... Parmenter & Polsey |]J. R. Norton, Broad
Fertilizer .Co., 'Peal \Braok i e 1.0 36.50 27.52
body, Mass. _..___. A. Williams & Co.,
So. Woodstock -...| 38.00
R. E. Hyde, Ellington| __..
2 37-25
19237 |Quinnipiac Potato |American Agricultur’l|C. Buckingham,
Manidre! g oo o3 Chemical Co., N. Y.| Southport .._.__.__ 30.00| 22.46
C. C. Pierce, Putnam| 31.00
‘ 30.50
19108 |Stockbridge Potato & Bowker Fertilizer E. B. Clark Co.,
Vegetable Manure .| Co., New York....| Milford __________. 36.00| 28.49
Lightbourn & Pond
Co., New Hav@n.__| 40.00
A. R. Manning, Yantic| 40.00
38.75
19162 |Darling’s Potato American Agricultur’l|A. D. Zabriski, R. F.
Manifixe o CiTe Chemical Co.,N. Y.| D., Norwich.______ 31.00| 23.38
B. F. Eddy, East
Woodstock ... ... 33.00
3 32.00
19347 [New England H. G.New England Fertil-
Potato Fertilizer .__| izer Co., Boston, |B. F. Eddy, East
Massi T s v ialiiiend Woodstock .. .___.. 36.00| 26.20
19217 |Tobacco Starter and/American Agricultur’l|C. M. Beach, New
Grawen. il o Chemical Co., N. Y.| Milford .______..__ 36.00| 25.95
S. J. Stevens,
Glastonbury ...._.. 35.00
Wm. Bartman, East
HHaddam b0l L 36.00
: 35.75
19164 [Packers’ Union Potato American Agricultur’l|F. L. Mackey,
Mannre/LaCg oy Chemical Co., N.Y,| Ellington__.___.._.. 33.00| 23.15
G. A, Forsyth, R. F,
D.;‘Waterford .. L. 31.00
32.00
19331 |Grain Grower._._.._. Armour Fertilizer
Works, Baltimore, |George La Bonne, Jr.,
1% % (WM N P Jewett Cityt.______ 27.00| 19.47
19369*/Coe’s Peruvian Coe-Mortimer Co., John DuBon,
Tobacco Fertilizer..| New York___.___._. Poquonock.___.____ 50.00
Ackley & Burnham,
East Hartford ..__. 50.00| 35.83
* See note on page 75. t Purchaser,
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iy ANALYSES AND V ALUATIONS—Continued.
PHOSPHORIC ACID. PoTASH.
g i _—_: Total, |ugocalled,,|  Found. |
S0 [weEt| o2 ! 3
=4 % _g : » e g E
] j g -] n, - =
o 6 e L
1.49/10.43/10.0| 8.94| 8.0| 6.13| 6.13 5.0
"u“ )
o
o
! 7.48| 7.48| 7.0
5.11| 5.1I| 5.0
10.50/10.50/10.0
4 ~
7.0| 6.91| 6.0 6.34 6.34| 5.0
9.0 9.68| 8.0/ 6.36 6.36/ 6.0
9.0/ 8.47| 8.0/ 0.76| 3.97| 4.0
10.0| g.01| 8,0| 5.70 5.70| 6.0
10.0| 8.36| 8.0/ 2.60, 2.60| 2.0
7.0| 6.46| 6.0| 1.61! 8.34| 9.5
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SPECIAL MANURES. it ﬂAtYSES Bl arvamons— g

8 PHOSPHORIC ACID. PoTASH.
9 .
B d
| s U ] $ Total So-called Fouod
4 g 5 4 § 3 - | “Available.” ¢
2 Name or Brand. Manufacturer. Dealer. Bl a % = 2 5
g ¢ 28 g 2 § i . E
2 p gl bl
3 : . Bl g 2|8 8|2 3|8
AR 7 ERliG.B Sk g
W Sampled by Station
Agent :
19133 |Quinnipiac Potato American Agriculturl|G. M. Williams Co.,
Phosphatel (oete i Chemical Co., N. Y.| New London _....- $30.00($20.68 8
’ C. Buckingham, .0| 3.15| 3.1I5
Southport ___.._---- 27.00
Young Bros. Co.* _._| 30.00
29.00
19268 Crocker’s Ammoni- American Agricultur’llF. M. Loomis, North

ated Corn Phosphate| Chemical Co., N. Y.| Granby_......----- Z2C8) 20,59
) L. L. Loomis, Granby| 29.00 .
19117 |Bowker’s Early Potato|Bowker Fertilizer Co.,|Lightbourn & Pond

8.0 1.77| 1.77

Mannre: . el ) New Yark .o ] Co., New Haven___| 38.00| 26.8 il
: W. T. McKenzie, ? ! 7.0| 6.74| 6.74
Yalesville il ton i 38.00 |
19165 |[American Farmers’ |Armour Fertilizer W. B. Martin, Rock- ‘ i
Complete Potato._.| Works, Baltimore, 30 PRI B g 30.00| 2I.57 ‘ i
b 1 SRERQL G s BRI S.V. Osborn, Branford| 31.00 7'°1 6.70| 6.70
0.50 i
19147 Boswker’s Tobacco B%vivkerg‘erl;ilizer Co., Wérner & Hardin, 4
tarteni L L st Uil ew York_ .. ._ ... lastonbury - -_---- .00| 22.67 & ) o i
F. R. Green, }I:Tew i i st 6.0 .1'75 3.62
Milford! o Eu. Jovae 32.00 i
\ 32.50
19016 |Essex Tobacco Starter Russia Cement Co., |W. J. Cox, East
Gloucester, Mass...| Hartford .-....._. 34.00| 23.85 ;
Spencer Bros., Suffield| 35.00 R Ovdon 291
J. B. Parker,
Poquenockl .. . . 34.00
19036 |Bradley’s Potat American Agricultur’l|S Bros., Suffield Sy 38 ‘
radley’s Potato erican encer Bros., Suffie 34.00| 23.38 1 ! ;
e Chomical Co.. N. Y.|F. S. Bidwell & Co., ? : o 6.0 5.74 5.74
4 Windsor Locks-_._| 34.00
Avery Bros., Norwich
4 1% 0 SV R 33.00
Ll | 33.75
19236 |Quinnipiac Corn American Agricultur’l J. M. Burke, South |
Manpgre L il sl Chemical Co., N. Y.| Manchester_....._- 32.00| 20.95 : ‘ 5| 1.6 Sonligialio tallaiig
C. C. Pierce, Putnam| 29.00 ‘ : T i
30.50 ‘ ; \
19074 |Great Eastern Vegeta-| American Agricultur'l|S. A. Post, Westbrook| 34.00 23.18 A 2 3 Slall6ianlio
ble, Vine & Tobacco| Chemical Co., N. Y. Elmer Keeler, ; | SRR A e ; ' RAT1Dad,
Banbury .« se Loy 35.00
R. H. Hall, East
; ) Hampton....----.. 33.00
19378} Swift's Lowell Special Swift's Lowell Fertil-
Vegetable Manure .| izer Co., Boston, | X : y ’
Massy s dbog ol Spencer Bros., Suffield| 39.00! 26.55 = 5! 9 | .06l 8.0| 6.23/ 6.23

iy * Danielson. { See note on page 77.
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Station No.

- 19188%

19018

19014}

19313

19078

19160

19053

19132

19049

Name or Brand.

Manufacturer.

Dealer.

Dealer’s cash price

per ton.

~ Sampled by Station
Agent :
Potato and. Tobacco
Special Mg L BLoy

Essex Market Garden
and Potato Manure

Swift’'s Lowell Potato
Phosphateu ot sl

Packers’ Union Ani-

Mapes’ Corn Manure.-

Crocker’s Potato, Hop

(oo S SRS

Great Eastern North-
ern Corn Special.__

tilizer

Ohio Farmers’ Fertil-
izer Co., Columbus,
ihiat i e ol

Russia Cement Co.,
Gloucester, Mass. ..

Swift's Lowell Fertil-
izer Co., Boston,

American Agricultur’l

mal Corn Fertilizer] Chemical Co., N. Y.

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

American Agricultur’l

and Tobacco Fertil-| Chemical Co., N. Y.

Northwestern 10 per Northwestern Fertil-
cent. Potato Fertil-| izer Co., Chicago,

)8 SR SO

American Agricultur’l
Chemical Co., N. Y.

Bradley’s Potato Fer-/American Agricultur’l

Chemical Co., N. Y.

1J. B. Parker,

R. A. Sherman, Oneco|$26.00

W. J. Cox, East
Hartford oo 0o il
F. S. Bidwell & Co.,

Windsor Locks... _‘

Poquonock______.- i
C. W. Lines Co., New,
Britain oLt e
Spencer Bros., Suffield
Weed & Turner, New
Canaanioi b g 0ok

G, A. Forsyth, |
Waterford ... |
R. M. Fenn, Middle-
BUry S s

Mapes’ Branch,
Hartford (oo ot Ll

Southington Lumber
& Feed Co., South-
INETON Uil ST

W. C. Bulkley,
Forestville __...._.

F. M. Loomis, Granby
W. G. Wrisley,
Windsor Storehouse
J. B. Parker,
Poquonock._ ...
C. M. Beach, New
Milford = ool L
D. B. Wilson Co.,
Waterbury oo 000

S. A. Post, Westbrook

R. H. Hall, East
Hampton L0 acon

A. Williams & Co.,
South Woodstock. -

J. B. Parker,
Poquonock._.______

H. K. Brainard,
Thompsonville .-

D. L. Clark, Milford.

Valuation per ton.

|

$17.65

23.48

23.29

22.08

23.66

20.19

24.07

£

21.73

20.56

* See note on page 77.

{ See note on page 76.

SPECIAL MANURES.

ANALYSES AND VALUATIONS—Continued.

As Nitrates.
As Ammonia.

\

NITROGEN. PHOSPHORIC ACID.
Total ) So-called
Nitrogen. 7 ) = “‘Available.”
2 = = Y
£} 2 2 <
J . —g‘ % '? i & }_,3 -‘g
= 2 . d o o 3 . : . »
oy 3 R % = £ 5 58 3 58 = 5 3
(i i G 2 () (3} & |O = | O & | O
1.09 10.010.35 4.0
2.17 10.0| 9.II 5.0
2.16 9.0/ 8.99 6.0
2.41 I11,0/I0.01 2.0
2.51 10.0| 8.07 6.0
2.19 9.0| 8.66 3.0
1.70 9.0| 8.60 10.0
2.42 11.0| Q.51 2.0
2.20 9.0/ 8.58 3.0
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el ) B
S Name or Brand. I Manufacturer. Dealer. .g i
o 28
S 4
kK X ga
‘& 2 ; a
“Sampled by Station
Agent :
19149* Buffalo Vegetable and|Buffalo Fertilizer Co.,|C. W. Lines Co., New,
Potato Fertilizer.._| Buffalo, N. Y._.._. Britain sl Ui ) $35.00
F. C. Benjamin & Co., {
Danbiipy Lade il L 30.00
32.50
19123 |Williams and Clark’s |American Agricultur’l Platt Bros., Miltord. . Lyl
Corn Phosphate ...| Chemical Co., N. Y. George Beaumont,
| Wallingford & vl O 32,00
‘W. H. H. Chappel,
Chesterfield _______ 31.40
J y 31.75
19150 Coe’s Celebrated Coe-Mortimer Co., 'A. L. Burdick, West-
Potato Fertilizer ... New York__..____._ [ ebrools o lyas il 30.00
/M. W. Stowe, Milford| 28.00
; l 29.00
19071 |Bowker’s Potato and|Bowker Fertilizer Co., A.R. Manning, Yantic| 36.00
Vegetable Fertilizer] New York..______. |F. R Green, New
Milfordis. 2o, 32.00
W. F. Andross, East |
Hartiord /L0 20 lol 36.00
A 34.75
19134 |Williams and Clark’s|American Agricultur’l R. H. Hall, East
Potato Manure ....| Chemical Co., N.Y.| Hampton __________ 32.00
|J. G. Schwink,
' "Meriden. _......... L0
Carlos Bradley,
| ‘ Ellingtan. . .4 5a 32.00
19249 |Wheeler's Potato American Agricultur'l W. Smith & Son.,
. Manute L luat wiig Chemical Co., N. Y.| Canterbury ._.____. 31.00
R. L. Sanford, Oxford| 32.00
J. R. Morgan, Bethel | 32.00
s 31.75
19152 |Mapes’ Fruit and Vine|Mapes F., & P. G. Co., Birdsey & Raven,
Maniire el New York. i odied | Meriden.........-. 42.00
‘Mapes’ Branch,
Bartford |\ 2. can ol 40.00
41.00
19073 |Williams & Clark’s  [American Agricultur’l Platt Bros., Milford..| ...
Potato Phosphate_.| Chemical Co., N. Y.'D. B. Wilson Co.,
v Waterbury 3Liloc i 35.00
George Beaumont,
Wallingford ... 34.00
34.50
19255 |Sanderson’s Corn Sanderson Fertilizer & H. P. Battey, New
Superphosphate .| Chemical Co., New, Britain ............ 28.00
HMagen . DUl et C D. Torrey, Putnam| 30.00
20.00

Valuation per ton.

$20.88

20.25

18.49

21.97

20.10

19.94

25.72

21.17

17.74

* See notes on pages 76 and 77.

\
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~ ANALYSES AND VaALvuATiONs—Continued.
| W. PHOSPHORIC ACID, POTASH.
‘ NT“'l b 3 _.g Total. a g&?f;{ﬁg... Found.
O 3
T R AR RS e I 2
S T S R 1t B~ =l &8
8.0| 6.73| 6.73| 7.0
8.0| 1.81| 1.81| 1.5
8’-01‘3-73 3.73 4.0
| 8.0/ 4.18) 4.18] 4.0
8.0 3.27| 3.27| 3.0
8.0| 3.29| 3.29| 3.0
5.0/ 1.26/10.69/10.0
6.0 5.41| 5.41| 5.0
7.0| 2.33| 2.33| 2.0
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: AR
y = =
& Name or Brand. Manufacturer. Dealer. § a
G i % |
] i e k
3 B 2
& s A S
L Sampled by Station
Agent :
19146 |Bradley’s Corn American Agricultur'l F. S, Bidwell & Co.,
Phosphate.. 4. .. Chemical Co., N. Y.| Windsor Locks -___|$32.00 $19.56
Scofield & Miller,
X Stamford L ol i 32.00
19019* Buffalo Ideal Wheat|Buffalo Fertilizer Co., C. W. Lines Co., New
and \Cord ..o deiaiy Buffalo) N V.. L0 Britain VULt by 32.00| 18.01
Ansonia Flour & Grain
Coy, Ansonia ..o 0 28.00
Bishop & Lynes, o
Norwalli b ol 0 28.50
29.50
19135 |Berkshire Potato and|Berkshire Fertilizer |Patty Schwartz, New
- | Vegetable Phos- Co., Bridgeport.. .| ¢ London Ll ot 34.00| 18.87
phates il ti g, Hotchkiss & Temple-
ton, Waterbury .___.| 32.00
Johnson Bros., Jewett
[ LV E 30.00
3I1.00
19139}|Buffalo Celery and |Buffalo Fertilizer Co., C. W. Lines Co., New
Potato Special_._._. Buffalo) - Ni VL ool Britain b seo gl Ll 35.00| IQ.57
Ansonia Flour & Grain
Co., Ansonia ______ 32.00
H. H. McKnight, :
Ellingtoni=f o i0s o8 30.00
32.25
19126 New England PotatoNew England Fertil- Hitchcock Hardware
Pertitiger i sl izer Co., Boston,| Co., Watertown ___| 33.00| 18.79
i Mass, Loyl Rockville Milling Co.,
Rockville . ... . 30.00
A.R. Manning, Yantic| 30.00
& 31.00
19235 |[American Agl. Chem.|American Agricultur'l G. M. Williams Co.,
Co.’s Grass & Lawn| Chemical Co., Newi New London .._.__ 38.00! 22.32
Top Dressing ... Nork:. 1. SLobe s F. M. Cole, Putnam..| 37.00
i 37.50
19350 |Lister's Special To-|Lister's Agricultural
bacco Fertilizer.._.| Chemical Works, |William Sullivan,
Newark, N. J...._. New Milford _._... 36.00| 21.28
19052 |Sanderson’s Potato [Sanderson Fertilizer & Manufacturer ... 30.00| 18.13
Mannre habi o i Chemical Co., New|G. W, Eaton, Plainville| 33.00
Haven Uil ooz vis E. A. Ives, Cheshire .| 29.00
30.75
19145} Swift’s Lowell Potato|Swift's Lowell Fertil-/C. W. Lines Co., New
Manure: J0 a2 izer (Coi, Bostonisy 2l Britain .. S Ul0H & 33.00| 18.67
F. S. Bidwell & Co.,
Windsor Locks....| 32.00
J. O. Fox & Co.,
Putnam dic o Ll 31.00

* See notes on pages 76 and 77.

t See note on

page 77.

} See note on page 76.
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ANALVSES AND VALUATIONS—Continued.
in‘xonnu. PHOSPHORIC ACID. POTASH.
ST e e
{ A = 2 ° el
| ¢ e R @ 3
R G S S T S B
2|60 8 B 2|3 |38 % [§%)%E)%) ;8
45 R D o S =il HLoT S |o = L 5
8.0 1.72| 1.72| 1.5
9.0 6.54 6.54 5.0
6.0 4.49| 4.49) 4.0 '
8.0 7.96| 7.96/10.0
7.0 4.03| 4.03 4.0
6.0 2.59 2.59| 2.0
8.0 1.91 2.93 3.0
5.0 6.44| 6.44| 6.0
7.0| 3.24| 3.24| 4.0




* See note on page 77.

t Purchaser.
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SpECIAL MANURES. ANALYSES AND V ALUATIONS— Continued.
—_
© NITROGEN. PHOSPHORIC ACID. PoTasSH,
: i | o ] e [t re
2” Name or Brand. Manufacturer. Dealer. g. 2 Bt .g:' -'l; E ’3 -]
: -§§ £ §§ £y ;| 3 % % VA S S Gl B B g
0 § She {’33625“35625"50 5|l e |d
\. Sampled by Station g f
Agent :
18831% Buffalo Vegetable and|Buffalo Fertilizer Co.,W. I. Munson,}
Potato Manure _._.] Buffalo, N, Y.. ... Highwood _.___ ... $30.50 $17.
' 19105 |Swift’s Lowell Bone |Swift’s Lowell Fertil-/C. W. Lines Co., New L [ iinto 1.60l 2.5 2.77) £.40} 0.05) 5.82) 9.0) 5.17| 8.0} 7.0 } 7.0 | 7,0
Fertilizer for Corn| izer Co., Boston _._.| Britain .___.... ____ 32.00| 18.1 3
L ad Crab F. S. Bidwell & Co., 9 .| -i-|1.74] 174 1.6| 5.77| 2.38] 1.16] 9.31| 9.0| 8.15 8.0| 3.16| 3.16| 3.0
Windsor Locks ..._| 31.00
Weed & Turner, New
Canaani’. el e 0 32.00
M e 1 Brand.|Mapes F. & P. G. Co.,|A. N. Clark, Milford 31'756 ‘
19044 |Mapes’ Cereal Brand.|Mapes F. . G. Co.,|A. N. Clark, Milford.| 29.00| 16.50
New Yok 0 Fbancs’ Brage, 0.57/0.46/0.90| 1.93| 1.7/ 0.86| 5.21| 2.14| 8.21 8.0/ 6.07 6.0/ 3.15/ 3.15| 3.0
| Haxtford & 00 00 29.00
19317 |Wheeler’s Corn Fer-/American A(g:ricultur’l
tilizer & U e i U Chemical Co., N. Y.|J. N. Morgan, Bethel_| 32.00| 18.00
19396 /Am. Agl. Chem. Co.’s/American Agricultur’l| Thomas Richmond, .| -._|1.80] 1.80| 1.7| 6.94 1.85| 1.01| 9.80 9.0| 8.79| 8.0 1.89 1.89| 2.0
Grass and Oats Fer-| Chemical Co., New| New Milford_______ 23.50| 13.60
b Mol st snrld i R g S T Elier Kedler, b ool oooof. ] 8.88| 2.62| 1.86|13.06/12.0|11.20(1X.0| 2.26| 2.26| 2.0
Tyanbirry il B
J.H.Elliott, Campville, 26.00
s 24.75
19112 |{Bowker’s Potato and B(}}vker‘;‘emhzer Co.,|Patty Schwartz, New| s
Vegetable Phos- ew York. oLathoid Lotdonisinoniuis o f 31.50| 17.62 el
liatol. o 1oAY S. C. Ingersoll, .m--.o.36 1.22| 1.58| 1.7| 6.88| 2.35| 0.94({10.17 10.0| 9.23| 9.0, 2.33| 2.33| 2.0
Stamford Loy 32.00
W. F. Andross, East
§ Eaytfordoaelac ol 33.00
. i 32.25 ,
19680 |P. & P. Potato Fertil-Parmenter & Polsey, A. Williams & Co ,
Tz @ gL IR Peabody, Mass. .. .. South Woodstock._| ...
VVI Pring & Bro., 4
alhngfords. " L0 34.00| 18.43
19315 |Read’s Practical Po-|American Agricu]&ur’] A.v%. Martin, —o:f <—_j1.72| 1.72| 17| 2.78| 3.40| 1.52| 7.70| 7.0| 6.18|._..| 5.80| 5.80| 6.0
tato . Specialioais i< Chemical Co., New allingford _._..... 30.00| 16.18 ¢ ,
oo i o C. W. Fulton, West --| --_|1.06| 1.06| 0.8| 3.44| 1.43| 0.69| 5.56| 5.0/ 4.87| 4.0 8.02| 8.02| 8.0
Barttord o o2 L 30.00
r9119 [Swift's Lowell: Em- |Swift’s Lowell Fertil-|Southington Lumber
press Brand for izer Co., Boston .__| and Feed Co., - £
Corn and Potatoes. Southington _______ 28.00| 15.2 i ;
Weed & Turner, New -o| ---|1.38] 1.38| 1.2| 4.82| 2.52| 2.33| 9.67| 8.0| 7.34| 7.0| 1.86| 1.86| 2.0
@anasan:. .. oloLally 29,00 L
28.50 ol
19334 [Coe’s New Englander,Coe-Mortimer Co., |Wm E.Warner & Bro., % ;
Corn and Potato New York. .. ..<_2 Westville -0 20il 20.00| 14.71 .30, .
i Rl W. Smith & Son, v 09| -._|1.00| 1.09| 0.9| 4.08| 3.22| 0.94| 8.24| 9.0| 7.30| 7.5| 3.44| 3.44| 3.0
3 Canterbury /2ot 28.00
F. U. Wadhams, ‘
Forringtonci iy o 27.00, |
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Valuation per ton.

$14.91

17.52

16.00

23.08

29.22

29.16
40.95
31.17
38.95

26.17
28.17

26.92
25.08

& =
. y =
gf Name or Brand. Manufacturer. Dealer. §
& 4 o
§ 12
= 5
&a - =1
? -
o Sampled by Station
Agent:
19128 |[New England Corn & New England Fertil-[Hitchcock Hardware
Graini Ll Rl cde gy izer Co., Boston, | Co.,Watertown __..|$28.50
i Massii ool il Rockville Milling Co.,
Rockville i i 29.00
A. R. Manning, Yantic| 28.00
19120 (Bowker’s Corn Phos-|Bowker Fertilizer Co.,(W. T. McKenzie,
phate n i eitats New York._ . ... .. Yalesville ... ... _. 33.00
A. R. Manning, :
Yantic e inoi ol L4 34,90
J. P. Barstow,
Norwich!otaore it L 34.00
33.75
19316 |Wheeler's Bermuda
Onion Grower ... |American Agricultur’l{R. I. Sanford, Oxford| 31.00
19148 |Bowker's Lawn and| Chemical Co,N.Y.|Lightbourn & Pond
Garden Dressing...|Bowker Fertilizer Co.,| Co., New Haven_..| 55.00
New York.___..__. Bowker’s Branch,
! Haptfordiiu s ne e 45.00
19239 |Wheeler’'s Havana American Agricultur [|F. M. Loomis, North
Tobacco Grower...| Chemical Co., New| Granby._..__... o) LR
Niorlele Ay o) s W.G.Wrisley,Winds'r| _._.
Sampled by purchasers
and others : ; Sent by
19382 |Olds & Whipple's Corn|Olds & Whipple, Wm. H. Brewer,
and Potato Fertilizer] Hartford . _____._-_| Silver Lane___.____ 32.00
18859 |Rogers’ H. G. Soluble|Rogers Mfg. Co., D. A. Merriam,
Tobacco .l oot i iR ockEallgb Sutiitd iE Granby didue 0 45.00
18991 |Buffalo Tobacco Pro-|Buffalo Fertilizer Co.,|H. H. McKnight, 2
! diceniys o)ty o D TiBuffale, NV EE oo HIHRgtonn o L " 36.00
18860 |Rogers’ H. G. Oats &|Rogers Mfg. Co., D. A. Merriam,
Top Dressing Rockfall 'ool Lo 008 Graphydiat oL 0 45.00
18834 |Sanderson’s Formula|Sanderson Fertilizer &
B for Tobacco ..._. Chemical Co., New|Jesse M. Bahr,
Haven 't L Daaisiis Warehouse Point..| 34.00
19225 |Chittenden’s Complete|National Fertilizer
Tobacco Grower ...| Co., Bridgeport ._ |E. N. Austin, Suffield| 37.00
19103 |Tobacco Starter and{American Agricultur’l
Groweri il Tt Chemical Co., New|Spencer Bros.,
3o ¥ SO SR R Y50 Satheld . L Sl 36.00
18992 |Buffalo High Grade|Buffalo Fertilizer Co.,|H. H. McKnight,
Fertiliger oyl Buffalo, N. Y..... I\ Ellington..... o 34.50
18993 |Buffalo Potato Special|Buffalo Fertilizer Co.,[H. H. McKnight,
Buftalo(N. Y. 2L Ellihgton . L. Cl U Ax 30.50

20.35

SPECIAL MANURES.

ANALYSES AND VALUATIONS—Concluded.
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~ NITROGEN.

PHOSPHORIC ACID.

PoTAsH.

Total
Nitrogen.

‘Water-soluble,

Citrate-soluble.

Citrate-insoluble.

Total.

So-called
“Available.”

Found.

Found.

Guaran-
teed.

Found.

Guaran-
teed

‘As
Muriate,

Total.
Guaranteed.

|

7.35

8.25

0 : .&«ﬁ7

5.51

7.08

6.50
8.61
5.0

8.33

6.35
9.07

8.95
5.53

6.13

7.0

8.0

8.0
4.0

6.0

6.0
6.0
5.0
7.0

6.0

8.0

8.0

1.90

2.14)

3.60
5.50

0.98

1.20
0.68
.15

8.45

1.88

0.82

0.92
I.21

8.93

2.14| 2.0

3.60| 4.0
5.50| 5.0

10.01/10.0

6.96 6.0

5.25 5.5

8.45| 7.5

5.87/ 6.0
4.76| 6.0

4.16| 4.0

8.43 10.0

8.93 10.0

11.8011.0
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There must, therefore, be a great difference between them in
the relative economy of their purchase. This is brought out

clearly by the following table, which shows how much plant food -

can be bought for the same money, $30.00, in several groups of
these special manures. 4

PURCHASABLE FOR THIRTY DOLLARS.

Nitrogen, Phosphoric  Potash,

¥ pounds. acid, pounds. pounds.

' In the first 11 samples in-the table 73 162 143
.. £ next II s S 63 182 126
“ “® 13 [ g “ 65 138 IIg

({3 g 9 [ “ &« 67 130 III

[ ‘“ 9 “ “ g 58 163 92

€« 143 IO (g ; “ “ 48 I76 II4

g “ IO “ “ 113 i 49 184 &

“ .3 IO 143 4 “ 43 41 195 84

(113 43 8 3 [ i (3 39 I79 82

“« “« 8 “« [T 5 173 36 159 97

& é“ IO “ “ €% 42 185 75

(3 “ IO ““ 3 g 32 174 77

This table shows that for $30, the buyer of special manures,
having the average composition of the ten brands at the beginning
of the table, gets twice as much nitrogen and potash for his money
and nearly as much phosphoric acid as the buyer who gets a
special having about the composition of the last ten brands in the
table. The former pays $7.00 per ton more for his fertilizer, but
he gets, nevertheless, twice as much plant food for every dollar
he spends as the latter gets. This table compared with the table
of analyses, where the several brands are arranged in order of
their percentage difference, also shows that as the percentage
difference between cost and valuation increases, the probable
economy in purchase decreases.

2. Sampled by Purchasers and Others.

In the table on pages 100 and I0I are nine analyses of special
manures made on samples drawn by others than the Station Agent.

Special Tobacco Manures, claimed to contain potash, either
wholly or in part in form of Carbonate.

In the table on pages 104 and 105 are given sixteen analyses of
mixtures of this kind which require some special explanation,
most of it repeated from former reports.

SPECIAL TOBACCO MANURES. 103

of these mixtures are claimed to contain potash, largely
of carbonate, and “available” phosphoric acid. The
name “available phosphoric acid” has already been di§-
| on page 33 of this report. Tt should be added that in
alkaline mixtures like these special tobacco manures,
, the alkali cannot be removed by washing with water
contain no considerable amount of water-soluble
the conditions prescribed for the use of the
citrate cannot be maintained, and the term “available”
cid has no definite significance and is of no use in
of the fertilizer. It is a perfectly meaningless
ch goods as these.

' f carbonate of potash, in many cases
n,ly rove or disprove the state-
form. The presence of sul-
able amount, does not
manufacturer that the
v as carbonate, for
ve come from other
phosphate, acid fish,
employed along with

> ~potash in tobaceo fer-
S and sulphates. The reason
1e quality of the crop will be

the experience of growers of
roved that some form of car-
es from which to supply potash

of tash, but its use is rational, if
waes are excluded. But it is quite
0 use the relatively expensive car-
fertilizer and to introduce, at the
or chlorides in other forms than in
as acid fish, dissolved phosphate, or
t 'that sulphates or chlorides may be
ity of the tobacco leaf, whether intro-
as potash salts or in other forms.

f or these fertilizel ] DO 1
Ty o S, t
chi ash SufﬁClent to

rine present is calculated as chloride;



v IS

104 CONNECTICUT EXPERIMENT STATION REPORT, 1907—IQOS.

Toracco FERTILIZERS CONTAINING CARBONATES.

Station No.

19184 |Complete Tobacco Manure .._.... Am. Agric. Chem. Co.,, N. Y.

19185|Bowker’s Complete Alkaline To- Bowker Fertilizer Co., N.Y. City|John Parker, Poquonock

-

Name or Brand. Manufacturer. Dealer or Purchaser,

F. S. Bidwell & Co., Windsor

% City Locks

F. B Har(z,
ohamter. L Lis L

bacco Grower ... --..ceeuuen Bowker’s Branch, Hartford ...
}\Iel‘{arell_} St. J%lzn%, Slmsbury ______
ayes on, No. Granly
19224 Bowker’s Complete Alkaline To- it i VR AY ¢ |Seth Vlets, W. Suffield, by E. %
bacco Grower .o LU e LR RO R0 SRR ES Bl G 0 £ ¥ M M SO N I
iggg(li Bow‘ker s Tob&cco Als‘h Ele{x}ents. :: :: :: : :: Seth Vlets,* West Sufﬁe 1

19373 Mapes’ Tobacco Manure, Wrapper|Mapes F. & P. G. Co., * b

Newell St. John, Simsbury.

Mapes’ Branch, Hartford
Brand

......................... T.S Loomis, Wmdsor
29269 Mapes!iAsh'/ L L TiIE D] Ik Xy Y s Vi 4 Spencer Bros. Sufﬁeld e 2
19386, Tobacco Ash Constituents| ‘¢ PRI RS (re s S IR T
B io Bidwell & Co., Windsor
o1 IR AR

19387|Chittenden’s Tobacco Special with Natlonal Fertilizer Co., Bridge-

Carbbnate . U GiL S0y Borhciios Sl J. & H. Woodford, Avon __...__
19388|Chittenden’s Conn. Valley Tobacco Nanonal Fertilizer Co., Bridge-|L. O. Pomeroy. Suffield. ........

18990|Chittenden’s Conn.Valley Tobacco Natﬁ)nal Fertilizer Co., Bridge-
19183 Chittenden s Conn.Valley Tobacco Natl%na.l Fertilizer Co., Bridge-
19389 |N. ]:%; Perfect Tobacco Grower .._|New Eng]and Fertl?lzer Co.,|David May, Glastonbury
19390|0. &“VV’S. CoquIete Tob‘z‘wco ..... Olds & Whlpple, Hartford

18928
19246

J. N. Lasbury.'Broad Brook ___.
......................... C. D. Burbank, Suffield

Garomeets /L GGl L O R e s a2 G D Brarbaek. Soffield ... ...

o “ “

Warner & Hardin, Glastonbury.
s iMadufacturer st oL
Clark Brothers, Poquonock.___.
Fertilizer Co.,|F. S. Bidwell & Co., Windsor
Boston o e a s Vel s il s MR A,
J. A. Warner, Tylerville...
Loomis Bros. Co., Granby

Swift’s Lowell Perfect Tobacco|Swift’s Lowell
Grower. il sl SO os oy

* Stock of Ernest N. Austin, Suffield.

potash sufficient to combine with all the sulphuric acid present
is calculated as sulphate, and any excess of potash remaining is
then calculated as carbonate. But we repeat that this is merely a
calculation for making a valuation and that it does not neces-
sarily conflict with the manufacturers’ statements that a part
or all of the potash was put into the mixture as high-grade
carbonate.

Of the sixteen samples analyzed, ten fail to meet the guaranty
of the manufacturer and in every case this failure is a deficiency
of potash.

Three of the four samples of Tobacco Ash Elements or Consti-
tuents contain the guaranteed amount of potash in water-soluble

5 SPECIAL TOBACCO MANURES. 105
ANALYSES AND VALUATIONS.
NIT;KOGEN. PHOSPHORIC ACID. POTASH.
-
; So-called ] {
' Total. | s | ¢f 2| Torab LCHawer|, | w |w | o g
s 1512 sl SO IR EUR Wl 8
] 2 a s iR 9l = b ¢ )
TR o P : |5E| S5 |S5| 2 |§| 2|5
g ¢ Jesl g & % d
dl84 8 [ £ 8| % [239| ¢ [S¥le2|3e|E5| 2 |5 (8|2
5 (e8| = b & giigel 28 |3sisol ma'| ®8 & S |31 3
i W iR 2 |28 o 3|3 g 218|323
Sle7| B |C|lD| & |© A 0l N RS o
4.51| 4.6/ 0.32 |5.21]1.74| 7.27 4.0| 5.53 | 8.0(0.85| 2.98 | 1.75 | 5.38 | 5.5(0.64| 2.36
4.18] 4.0| 0.27 |6.58/4.89|r1.74 | 5.0| 6.85 4.0/0.57| 1.12 | 3.00 | 4.69 | 8.0/0.43| 0.95
4.0 o. 21/10.87 | 5.0 5.66 | 4.0/0.44] 1.85 | 3.28 | 5.57 | B.00.33] 1.57
Sl 4 0.19 g ;g i:i xg.og 7.0 ; 8 | 6.0|r.10{14.32 |...... 15.42 (15,0 0, 83 15.55
0.14 6.26|4.67 11.39 | 7.0| 6.72 | 6.0[0.40|13.99 |- _..-- 14.39 |16.0 0.30(....
6.26| 6.2] _... |3.99|1.26| 5.25 | 45| 3.99 |--..|1.52| 3.50 | 6.32 [11.43 10.5 1.14| 3.08
6al.__| o.11 |2.71|3.47| 6.20 |----| 2.82 |..._|1.90| 6.04 | 9.37 |17.40 [18.0 t.50| 5.14
2.7g 0. ?.f.l 3.15 g:‘é 6.2(3) 5.7| 3.13 |....|2.10| 5.06 | 8.40 |15.56 {15.0 1.58| 4.30
66| 4.8| 0.03 |4.70|1.08| 5.81 | 4.0 4.73 | 8.0/0.20| 4.40 [...... 4.60 | 5.B'o.15| 3.67
:, 80| 4.9 0.3; 3.300.45| 4.27 | 4.0] 3.82 |._..|0.20| 0.49 | 5.01 | 6.60 8.0~o 15| 0.42
4.85| 4.9| o.10 |5.07[1.23| 6.40 | 4.0| 5.17 |-..-|0.32| 1.18 | 5.65 | 7.15 8-0|o 24| 1.00
81
14.02]4.92| 4.9| 0.22 [5.480.44| 6.14 | 4.0 5.70 0.20| 0.95 | 5.49 | 6.64 | 8.0 0.15| o.
0/3-33/4.02| 4.1| 5.44 |2.24|1.68 9.36 8.0] 7.68 | 7.0{x.10{ 4.71 |...... 5.81 6.0}0.83 17.00
; 8
.80|5.34' 4.5/ 0.14 |3.68]1.26| 5.08 | 8.0 3.82 | 8.0l0.90| 1.39 | 2.98 | 5.27 | 5.5 0.68| 1.1
:.68 5.26 4.5| o.11 |3.41|0.73| 4.25 3.0| 3.52"| 8.0[1.03| 1.65 | 2.99 | 5.67 5.5|o.77 1.40
4.24| 4.1 3.81 |4.34|1.66] 9.81 8.0l 8ix5'l TaOlovgx] geanl [odleas 4.73 | 6.0 0.38|10.52
+ Not determined.
a /
nd the fourth contains nearly the guaranteed amount.

‘brands which contain much organic matter also meet the
ty, but the others do not.

‘cause of some of these discrepancies is, no doubt, that
turers in many cases have based their guaranty on the
uantity of potash contained in the potash salts, in the ashes
the various nitrogenous matters from which the mixtures
ade ; v\vhereas, the station determines only the potash which
ble in boiling water. Cotton hull ashes may contain from
€e per cent. of potash insoluble in water but soluble in
- acids. This acid-soluble potash is quite certainly less
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available to plants than the water-soluble part. It should not be
regarded in a valuation.

Moreover, a part of the potash contained in vegetable matters,
like cotton seed meal, is not dissolved by boiling in water, although
it is generally assumed—though ot proved by experiment as far
as we know—that this water-insoluble potash becomes quickly
available to crops. What difference there may be between the
total and the water-soluble’” potash is shown by determinations
made in six of the special tobacco manures tabulated above. This
difference ranged from 0.II per cent..to 0.87 per cent. and on
the average was 0.53 per cent.

The methods of the Association of Official Agricultural Chem-
ists, which are followed by this station and by all American
stations which do fertilizer control work, recognize only the potash
which becomes soluble on boiling with water for a half hour.

Manufacturers should make their guaranties cover only water-
gL soluble forms. !

The method of analysis in universal use takes account only of
water-soluble potash. It is this which the buyer wants, and any

| method of extraction includes the acid—solu.ble pot.ash of
s and of other forms inferior to ashes, which is certainly of

o subordinate agricultural value.

HOME MIXTURES.

‘e home-mixing of fertilizers is not always and. everyyvhere
ple. It cannot be undertaken at the }ast mmutg in the
of spring work. It has little in'its favor. 1-f the chemlca}ls a;;
bought of manufacturers of mixed ft.artlhzers .01’.1 credit.
Jount required is quite small the saving by mixing at home
tively small. 1f the chemicals bought are in coarse lump.s,
ng considerable work to make them fine, this in itself will
at a saving which might otherwise be made. .
the other hand, farmers who will and can pay c.ash for their
‘and who use a good deal of comrnercial_ fertilizers, or who
ing to join with their neighbors in making a purc'hase, and
e the time to get quotations and study the quality of the
offered, and prepare a contract which.williensure thefn
t loss from low grade goods can, and unquestionably do, in

]

ANALYSES AND VALUATIONS.

.

Home MixTUures. FoORMULAS,

CosT (UNMIXED
ForMULAS. PoUNDS PER TON OF ANALYSES, AND VALUATION
i 1 )- 8 ] =l 5 i H
. g ; | P R e B P :
Stg]t;(.m Made by K] ks g & e Zz | < = “:’, 8ol o | Be |8 g &
2183 |8 B 2 g3 |21 g |28t |82 ) 8 Bk
L e S s s P i e sl e e R LR G S O Al e
g e o o 2 o = ekt g e s E La| Sa ga | By = 2 g
g |3 S g J o O T aailoie 3 |22 | 85 | 82 | §% kd o 2
il N O O R 4 S R - W R i = Rl S =
Zla|d |6|al|&]la | < 5| e R < - e 1 R L
. 18881 |Joseph J. Smith, Farm Manager In- ‘
i sarll)e IJ-Iospital, Middletown cool_joaiilen i onl b [6oo iiiisanat 5. 200|. ...l ___| .__l4.08|4.08/0.42(12.83| 4.76/18 01| 5.53 $”"6$35.‘3(;
18883 |P. P, 'Hickey, Burnside . .. 520 O ORI o S £ MGt 5 Sl e (TR R L si7als.74l0.22] 1.76] ©0.13] 2.11 2-72 33-20 34-22
18964 Nelson Fairman, Thompsonville..|.__|.._| 500 |.__|.__ |500 500! ___ _|100|q00|___| ___| ._.|3.68|3.68|1.52| 7.24| 2.40|11.16| 6.39| 30. 9.
19010 For Grass, Chas M. Williams, Supt. ; ! pre
Conn. School for Boys, Meriden|500 |__..|..._|.__|_..|s00!____|400 -1250!350|__. [3.69| .- 1.535.22|2.32| 2.96| 0.82 6.10| 8.90| 23.09 ;i
19011 For Potatoes and Vegetables, Supt. :
' Chas. M, Williams, Conn. School At it
for Boys, Meriden U 0 L0 L i iditooli it o0 | SUCHUSE de il i bie e 0|200|___|___|0.76| -..|2.36/3.12/4.32] 4.10| 1.52| 9.94 -18 23-27 g
19104 |H. E. Clark, Middlebury.....-----/400{300 |- _._|-_-|.._|._.i__._|800 300|. . .1200/2.75| --.|1.47 4.22(5.09| I.37 0.58| 7.04 g-s 22-03 3‘;-12
10258 C. HiuWells :Suffield 0" - Lo S s (o B RS L) B L P e R ___5,68‘5‘680.11 5.46 0.72| 6.29| 6.53| 3 i 30'56
19277 Dennis Fenn, Milford ............ 7o DATS WA SRUR IR . - @ 1% 7 il 200\ ___|___|1.98/0.232.57 4.78/4.32 3.05| 2.38| 9.75| 4.54 24- 32‘70
19278 | B i RIS Bt 61 - 1 | ST NGRS 117505 -2 < el RO 200|-__|___lo.g2| _.-|3.24/4.16/4.00| 3.69| 2.83/10.52| 5 I3 29.49| 32
19340 For Peach Trees, C. L. Squires,
s Beanford i L et bidinh)/ q- _____ S S LU SRR a8 T ) mha e ___0.80\0.802.29 5.37| 4.05/11.71|21.96 3I.1I0 30.68
b 1 For Cauliflowers, C. L. Squires. i
o Branford -q ..... gog il Ly Eg) 0 @y oy 229\ ___|___|1.38 ___3,19!4,57 2.94| 3.45| 3.97|10.36| 6.52| 32.11) 31.37
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the present state of the fertilizer trade, save a good deal by buying
fertilizer chemicals and mixing on the farm. !

This is merely saying that the intelligent, foreseeing man,
practicing business methods in his farming, has ways of saving
money in the use of commercial fertilizers which are not open to
the improvident and shiftless. |

In the table on pages 106 and 107 are given the analyses of
eleven of these home-mixtures, together with the formulas by
which they were made, the cost per ton of the ingredients,

" unmired, and the valuations.

Excepting 19340, which is very unlike the others, or the general
average of factory-mixed goods, in composition, the average
compositioﬁ of these home-mixtures is given below. To the cost
of the materials is added $2.00 per ton for mixing. For com-
parison are given the corresponding data for the nitrogenous
superphosphates and special manures.

Home Nitrogenous
Mixtures. Superphosphates. Special Manures.
Average. First 1% Average. First 11
in the Table. in the Table.
Nitrogen .........: 4.52 2.81 §3.82 3.00 4.45
Phosphoric acid ... 9.12 9.66 0.63 0.63 0.81
Botash f 0l o uciit 6.90 5.04 6.34 5.02 872
Cost 'per| ton.) i $20.31 $32.04 $31.08 $34.48 $36.20
Valuation per ton... 31.97 23.80 27.57 25.42 33.36

VEGETABLE POTASH.

This material, sold by Olds & Whipple, Hartford, is understood
to be the ashes of beet residues from the manufacture of beet
sugar; 18820, sampled and sent by L. H. Brewer, Hockanum;
19047, sampled from stock of H. Ude, Suffield.

ANALYSES OF VEGETABLE ASH.

Station No. 18820 19047
Percentage amounts of
Potash* calculated as muriate ...........ccovuees 2.03 2.10
Potash £F s lphate imasseanr b sl o 5.34 4.92
Potash i 9 carhonate i auleh ¢ o SO0 18.37 17.84
(Potallipotash ithas et i R R T e 25.74 24.86
Chilomneld s Da kL L R R ety 1.53 1.58
Sulphuideactdiln s o R R e 4.54 4.18

Both samples substantially meet the guaranty of 25 per cent.
of potash.

* See note regarding this calculation, p. 103.

COTTON HULL ASHES. 109

ON HULL ASHES AND COTTON BOLL ASHES.

material is the ashes of the hulls which are separated
“meats” of the cotton seed preliminary to the expres-

cotton seed oil. For a time these ashes were abundant

market and were the most generally satisfactory potash

for tobacco ever offered in Connecticut.

extensive use of hulls in cattle feeding at the §outh,
greatly diminished the supply, anc.l the quality of
yments this year has been very variable, as appears

analyses: b

34, 19096 and 19155 were from Humphreys,

Bros

14

Stiﬁield. Sampled and sent

LA

e
el

d and sent by H. E.

.................... 0.11

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

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

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

10.7 10,0 1II.2 12.1
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Valuing the three forms of phosphoric acid at 4%2, 4 and 2
cents, respectively, the valuation of the phosphoric acid in a ton of
cotton hull ashes will be, on the average, $6.30, as was explained
in the report of this station for 1906, page 98. Deducting this
from the cost price and dividing the remainder by the number

~of pounds of water-soluble potash in a ton gives the cost pér

pound of water-soluble potash, as shown in the last column of
the table. i

In the nine samples of cotton hull ashes analyzed this year the cost of
water-soluble potash has ranged from 6.7 cents to 12.1 cents per pound,
the average being 9.5 cents. ]

This is 2.2 cents per pound more than potash in form of high
grade carbonate has cost, yet, as has been said before, no form
of potash has given such general satisfaction to tobacco growers
for a term of years.

CHARRED “COTTON HULLS.”

In the spring of 1907 a number of carloads of so-called cotton
hull ashes came into Connecticut, most if not all of them through
the commission house of Humphreys, Godwin & Co., of Mempbhis,
Tenn., and shipped from mills further south, with a guaranty gf
18 to 20 per cent. water-soluble potash. When the first analysis
was reported from this station showing between 10 and 11 per
cent. of potash, protest was made by the seller. New samples
were drawn and the analyses repeated. In the mean time, how-
ever, the commission merchants discovered that they had been
defrauded by fake certificates of composition and made a satis-
factory settlement with the dealers in Connecticut and they in turn
with their customers. By the prompt analyses of these hulls more
than $2,000 was saved to the buyers of these bogus hull ashes.

The samples analyzed were as follows:

19097, 18861, 18963. Sold by W. F. Fletcher, Southwick, Mass.

19097, sampled and sent by J. B. Cannon, 18861 by E. M.
Griffin, and 18963 by R. W. Griffin, all of Granby.

18968, 18969, 19094 and 19095 were sold by Arthur Sikes,
Suffield. ¢

18968, sampled and sent by F. B. Hathaway, 18969 by
G. S. Phelps, 19094 by Arthur Sikes, and 19085 by Chas. H.
Prout, all of Suffield. )

WOOD ASHES. I1X

named below were sold by Spencer Bros., Suffield :
8836. Sampled and sent by Timothy Conley.

Anthony Zucofski, 18895 by James Sullivan.

Spencer Brothers, 18897 by S. R. Spencer.

by O. J. Hazard, and 18899 by Arthur Sikes, all of

~ ANALYSES OF CHARRED “CorroN Hurrs.”

Sulphuri
¢ W‘mk{mc Chlorine. “Alc’:icil.nC Coal. Sand.
- 10.10
10.04 0.1I 3ot 26,20 15.50

11.02 BEORR: T3 15.62 14.88

1724
1211
1401
1ot 1652

here analyzed came

ere imposed upon
d expense, and both

of wood ashes, of which
are of unknown origin and
two from brass mills and one

v#ry wide range of composition,

‘ﬁgg to 5.25, lime from 19.27 to

28.87 per cent. The guaranties

,vTh‘le ?,shes are ordinarily collected

s ition cannot be at all accurately

%eenﬁ reened, thoroughly mixed, sampled
1 d not be profitable.
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WooDp ASHEs,

ot
St;‘tion Dealer or Purchaser. Sampled or sent by
o.
Bowker Fertilizer Co., N. Y. City:

E
Dennis B. Megin, Bethany . ...........

18864 PurchaseriaLal i .y
18943 | Lightbourn & Pond Co., New Haven_._|Station agent....._._____
19042| John E. Thompson, Warehouse Point._|F, M. Thompson, Ware-
! ! housejPeoint_-stu.
19195, Newell St. John, Simsbury.___...-.__. Station agent..--.._.____
| Jokn Joynt, Lucknow, Ontario:
18707| J. H. Elwood, Greens Farms ___.__... Station agent-.--__.._____
18738 | Dr. J. L. Hetzel, Southport ... Stationiagent il Ll
19024 | W. B. Dayton, Southington ._..__._... Purchaser. o oo ools oo
19059 H. K. Brainard, Thompsonville .______ Station agent.__ ...
19196| W. A. Henry & Son, Wallingford...... Station agent . _{Ll..___
19198 | C. H. Eno, Simsbury.__...__..-._...... Phrcehaser. ...ooosonln.
19400 H. K. Brainard, Thompsonville -.___.. Station' agento U0l
F. R. Lalor, Dunnville, Canada:
19oox| Thomas Holt, Southington ... Purchaser i alul oo, - _
G. L. Munroe & Sons, Oswego, N. Y.:
19025| P. H. Woodford, Avon ....._...._....|Purchaser-......_........
George Stevens, Peterborough, Ont., Canada.
18898| E. B. Marsh & Son, New Milford.._._. Pakchasenihiach sl | _
19023| E. A. Wildman, New Milford .._...___|Purchaser_.._.._...__...
18799 [Made by B. & B. City Brass Mills, Water-
bury. Samuel Wilson, Wolcott .._.____ Burchaser dss e
19168 |Made by Torrington Brass Mills, James E.
Perkins, Suffield. 0.5 ST SO Purchaserigiuseigaiity | _ o
18796 |Made by Sperry & Barnes, New Haven,
C. M. Abbe, New Haven.__o_ Ll _____ Purchaseril i doNoii s _ .
19000 |James E. Perkins, Suffield - _..._._____. Geo. S. Phelps, Suffield.-
18959 |E. E. Burwell, New Haven_....________. Purchaser: if e e -

Three of the samples, 18943, 18738 and 19198, contain more
than one-quarter of their weight of sand, indicating gross careless-

ness or fraud somewhere.

Most of the prices are for car lots.

The average percentage composition of the fifteen samples of
Canada ashes is

\

WOOD ASHES.

IPOSITION.

113

Charcoal.

Cost per ton.

------

------

$ 9.75
18.00

10.00
10.75

———

10.25

11,50
11.50
8.00

10.00

I0.00

=
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If we value the water-soluble potash (as carbonate) at 7 1-2 cents and
phosphoric acid at 4 cents, the lime in these ashes costs on an average
about 74 cents per 100 pounds, considerably less than it has cost in
agricultural lime. The lime of ashes is in form of carbonate finely
divided and in excellent shape to correct soﬂ acidity and furnish lime to
crops without too quickly exhausting the soil humus.

The serious objection to the buymg of ashes is the uncertainty
as to their quality and the chance of having to pay $10 or $11 for
an article more than one-quarter of which is sand.

LIME AND LIME-KILN ASHES.
Lime.
18308, 18942 and 19404 R. R. Agricultural Lime, made by the
Rockland-Rockport Lime Co., Rockland, Me.

19404 was sampled from stock of Ackley & Burnham, East
Hartford.

19280. Spong’s Improved Fertilizer Lime B. B. brand. Wal-
ton Quarries, Harrisburg, Penn.

18777. Limestone from West Stockbridge, Mass.; 18778,
Limestone from Adams, Mass., both sent by Olds & Whipple,
Hartford.

Lime-Kiln Ashes.

These are the ashes of wood used for burning limestone in
the manufacture of quick-lime, which are unavoidably mixed
with much lime in the kilns.

18862 and 18944 are from the New England Lime Co., Canaan;
18862, sampled and sent by William H. Daly, Warehouse Point;
18944, from stock of E. N. Austin, Suffield.

SHEEP MANURE.

This is understood to be dried manure from corrals and cattle
pens and cars in which sheep have been confined. Four samples
have been analyzed.

18304. Sold by the Pulverized Manure Co., Union Stock
Yards, Chicago. Sampled and sent by Andrew Ure, Hamden.

18916. Sent by S. D. Woodruff & Sons, Orange.

19021. Sent by Edwin Hoyt, New Canaan.

19403. Sold by the Pulverized Manure Co., Chicago. Sam-
pled from stock of Meeker Coal Co., Norwalk.

18862

41.10

I1.20

B e

Sulphuric Acid

Sanfl ot e S a e e e e

LIME AND LIME-KILN ASHES.

..\r

2.75
$8.30

Water-soluble Potash

Price per ton

101

103

Lime costs cents per 100 pounds

115
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ANALYSES OF SHEEP MANURE.

Average
of ség
Average Analyses
18304 18916 19021 19403 ,of four “Barnyard

Percentage amounts of S e

N ARGt il e g e QR7 s LI 11.04 10.16 73.38
Organic and volatile matter ... 6705 .7... ..... 75.50 71.32 18.33
Mineral ‘matter L0 il noi SROBA i 13.37 1852 829

+ Total AT S e 100.00 ~ 100.00 100.00 100.00
e Eiel o JORIRETSIE ST PRI, S .22 2,88010 213001 2,30 12.34"  0.42
Phosphoric| acid) . islvhinng i iy 56 D &5 WO 0 A e - IR T IO 1S
TPotash w7 nn s G SRR 207 1.8 186 204 104 053
Insoluble matters .......... ... N gt PGl

The price quoted has been $30 to $32 per ton.

The question is asked, how does this material compare with
yard manure?

The foregoing table gives the average composition of “barn-
yard manure.” If such manure costs $1.00 per ton, or $2.50
per ton delivered on the field, and dried sheep manure costs
$32.00, one can buy 12.8 tons of yard manure for the same money
he pays for one ton of dry sheep manure.

For $32.00 one buys the following:

In 12.8 Tons In 1 Ton Dry
Yard Manure, ‘“Sheep Manure,”’
pounds. pounds.
Organic matter (humus formers) ......... 4,602 1,426
Nifrogen v/ e Sl 1070 47
Phosphoric 'acid: Y st st s 79 33
Patash i, LG S GO e SR 136 39

The only point of superiority of the sheep manure is its fine
mechanical condition.

“SHREDDED MANURE.”

A single sample of this material, No. 19692, bought from Stock
Yards and sent by Prof. C. S. Phelps, Chapinville, contained :

NS 3 R MR PR | a5 B0 10.80
Organic and volatile matters ........ 68.75
e SRS SRR ) S 20.45
A 100.00
S raTenl L e P58
Phasphotic acid ... amiali 1.0I
Pogashuipaiie L L 1.60

It contains rather less plant food and organic matter than the

sheep manure.
* Mass. Ag’l Sta. Rept., 1905, p. 160.

VARIOUS WASTE PRODUCTS. LY

- GROUND TOBACCO STALKS.

ampled and sent by F. C. Latham, South Windsor,
iple contained 3.19 per cent. of nitrogen, 0.69

phasphoric acid and 5.08 per cent. of potash.

.~ “AMMONIATES”

bearing this name and offered as a material
rs, contained 3.06 per cent. of nitrogen but
‘dry peat, the nitrogen of which is only very
to crops and therefore worthless in a commercial

some kind of slaughter
gl‘ue as a fertilizer.

gj:éjtes that these
had been spread
n the spring.

the weathered stalks is
sh are commonly to be
1 be well to study the possibility
for the ashes. Whether their
on lawns through the winter is
ch or to the nitrogen in them
result if confirmed by other
does not extract the larger
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“GLUTEN MEAL.”

19697. Sent by W. H. Burr, Wesport, who states that the
sample came from a single bag of so-called gluten meal given
him to try as a fertilizer.

The sample contained 11.16 per cent. of nitrogen, and consists
of meat tissues mixed with some grain residues. It should be a
good fertilizer, but the name {‘gluten meal” is a misnomer.

Gluten meal, a by-preduct from glucose manufacture, not at

~ present on the market, contained about 5.9 per cent. of nitrogen.

TARTAR POMACE.

19645. This is supposed to be the ground press-cake from the
manufacture of wine, containing the skins, seeds and expressed
pulp of grapes, and has been used as a “filler” and “ammoniate”
in mixed fertilizers. It contains:

INItregeny il SR LR 4.08 per cent.
EPhosphariciacid!ih i s it 0.35 o
Water-soluble potash ........... 0.05 o
Acid-soluble potash ............ 0.10 i

SALT-WASTE AND SALTPETER WASTE.

Two samples of these wastes, probably by-products in the
manufacture of saltpeter, sent by Andrew Kingsbury, Rock-
ville, had the following composition :

Saltpeter Salt

Waste. ‘Waste.
] 18960 18800
Moistitre ! sty st ) it ol 6.39 3.08
Nitrogeniasiastrate (oLl L inGanid 1.24 0.12
Nitrogeniioreanie Vil il o il 0.12 0.06
Water-soluble potash ............. 35.56 287
Ghlorme et s 41.95 57.90
Sulphurictiaaid ol oo U BN 3.1 0.56
Insoluble i water, /o . . L ilid 0.14 0.28

The saltpeter waste is a mixture of muriate of potash and
common salt, with a small amount of nitrate. The nitrogen and
potash in a ton of this waste, valued as in commercial fertilizers,
are worth about $34.00.

The salt waste is of little more agricultural value than common

- salt.
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y “Il. M. P. PLANT FOOD.”
ade by the Eastern Chemical Co., 37 Pittsburg St., Boston.
ated to contain 13.0 per cent. of nitrogen, 25.3 per cent. of
) phoric acid and 24.6 per cent. of potash. A sample, 18788,
nt by A. A. Young, Jewett City, contained:

Nitrogen as nitrate .................. 7.69
Nitrogen as ammonia ............... 5.44

Total ‘mitrogen’ ...l s linitiL, W 13.36
PHosphoricacid 1. e Jbd i Bt . 25.89
e I b R 25.32
U e A SRR L B B L none
Siiphiric: aeldl Tullod o dla L i iy none

. fully meets the guaranty. Valuing the nitrate-nitrogen at
4 cents, ammonia nitrogen at 17% cents, phosphoric acid at
ts and potash at 535 cents, the valuation per ton is $98.65.
_contains essentially 55 per cent. of nitrate of potash (salt-
) and 45 per cent. of phosphate of soda. Nitrate of potash
at retail about 8 cents per pound and phosphate of soda
ts per pound.

ile the same amount of fertilizer ingredients as are con-
in a ton of this mixture could be got in forms commonly
as fertilizers for about $98.65, to buy them in concentrated
s, in pure chemicals, would cost about $196.

MARINE MUD.

847. This material was pumped from a salt-water inlet
e a channel for boats was being cut, and was used as filling

ANALYSIS.
e R UG R B RN 43.73
Organic and volatile matter ......... 4.50
IR ernl matfer /i i e sl shoios s lhia 51.68
100.00
INTErQgen s Sty o s 0.13
' Chlorine i b sl RN 1.76

Equivalent salt ©... ... 0.0 2.01

'
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Experiments are in progress to determine whether this “soil’’
can be utilized for growing any kind of grass or other profitable
crop.

: “BONE BLACK.”

A substance, improperly called bone black, No. 18917, sent by
a manufacturer of fertilizers, contained: °

Nitrogen 'as apmotid ... e b, 2.28
Nitrogen organiP! L., . o L S 4.26
- Hotalnitrogen il v sl s o] 6.54
Total phosphotichacid, W\ . il il 0.17

MISCELLANEOUS ANALYSES OF LITTLE VALUE.

19642. From H. Ude, Suffield, used for waterproofing cement,
contains 51.70 per cent. of mineral matter, of which 24.89 per
cent. is lime. It also contains much magnesia.

18986. From Wm. Pinney, Suffield, an efflorescence on flower
pots used in the greenhouses, contained 1.80 per cent. of nitrogen,
chiefly in form of nitrates.

18715. From Andrew Ure, Highwood, smoke water from
chimney flues, contained 0.12 per cent. of nitrogen and 1.65 per
cent of acid as acetic acid.

PART IIL

FOOD PRODUCTS.

e State Food and Drug Laws and the share of the Station in
making them effective.

By E. H. JENKINS.

\ brief notice of the State laws regarding food products and
hat has been already done in Connecticut to check adultera-
nd misbranding and to aid in the work of food examination
ghout the country is appropriate at this time, when a
1 food law first comes into operation, supplementing State
, and when the State has changed its own law to conform
the act of the National Congress.

uch a review is also appropriate to the pages of a report of
tation, because practically all that has been done in Connec-
in the examination of food products with reference to their
has been done in the laboratory of this station, all prosecu-
brought by the dairy commissioner under the law have been
ed on expert evidence supplied by the station, and in its
ts from year to year have been given to the public, as far
e limited editions would permit, a// the facts regarding both
and adulterated food products which the station had in its
ssion. There are at present eighteen distinct state laws
gulating the manufacture and sale of various articles of
od, drink, confections, drugs and medicines, exclusive of six
ore relating to water-supplies.

ey are as follows:—

the general statutes, Sanitary condition of bakeshops §2569;
Or shipment of diseased flesh, including “bob veal,” §1346;
alty for selling milk of diseased cows, §2501 ; Adulteration of
, 881353 and 2568 ; Adulteration of sugar, §2581; Adultera-



122 CONNECTICUT EXPERIMENT STATION REFORT, IQ07—IQOS.

tion of beer, §§2582 and 2583; Adulteration of drugs, §4732;
Analysis of food by health boards, §§2579 and 2580; Regarding
imitation butter, §§2557 to 2562 ; Adulteration of molasses, §2563 ;
Sale of impure vinegar forbidden, §§2564 and 2565 ; Regulating
the manufacture and sale of food products, §§2573 to 2578.

In the volumes of public acts passed since 1901, Concerning
the sale of renovated butt<§r, Public Acts of 1903, Chap.
65; Concerning the sale of certain narcotic drugs, Public
Acts of 1905, Chap. 127; Concerning the adulteration, inspection
and sale of milk, Public Acts of 1907, Chap. 143; Concerning
the powers and duties of the dairy commissioner, Public Acts of
1907, Chap. 137; Concerning the manufacture, sale, or transpor-
tation of adulterated, misbranded, poisonous or deleterious foods,
drugs and liquors, Public Acts, 1907, Chap. 255. The last named
act takes effect on January 1, 1908, and the two immediately
preceding have been operative for only a few months.

While each of the other fifteen may have had some indirect
moral effect, half of them have never, as far as our knowledge
goes, been enforced, either because no one was specially directed
to enforce them, or because no strong public sentiment called for
enforcement.

The laws regarding vinegar, molasses and butter and the gen-
eral food law in sections 2573 to 2578 have been executed because
State officials have been required by law to attend to their
execution. Their effects on the quality of food products offered
for sale in Connecticut have been marked and beneficial.

The reports of the dairy commissioners of the State for twelve
years note about two hundred convictions secured, all of them
based on evidence supplied by this station.

The convicted persons had continued to sell certain food prod-
ucts after they had been officially told that the goods were adul-
terated, or had known of their fraudulent character in other ways.

This number of convictions is small but does not by any means
indicate the number of prosecutions brought, because often the
indicted persons settled out of court rather than to have the
matter advertised by a trial.

In very many cases also the sellers of adulterated foods, who
are often as ignorant as the buyer regarding the fact of the
adulteration, having been informed and warned by the Commis-
sioner, have promptly stopped selling the adulterated brands.
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The most comprehensive and practical food law now in force
that in sections 2573 to 2578 of the General Statutes, passed in
895, which charged this station with the duty of inspecting and
sting food products and reporting the findings to the dairy com-
issioner, who is directed to bring prosecutions against violators
f the law.
Under this act this station has examined—to Aug. I, 1907—
6,859 samples of food, of which about 1,050 were sent by private
dividuals, about 5,600 by the dairy commissioner and more
n 10,200 were bought in market by the station agent.
f ‘these 10,000 samples over thirty per cent. were either adul-
ated or misbranded within the meaning of the law, or were
d objectionable; that is, not of standard quality but not
ing the seller unquestionably liable under the law which can
strictly interpreted only by court decisions. The facts regard-
all of them were, however, published in our reports.
“he law above referred to renders liable only those who know-
sell adulterated food. The fact of such knowledge must
established by the prosecution.
t has, therefore, been necessary to buy and examine samples of
pected articles, then to inform the sellers if these articles were
nd adulterated, and subsequently to buy other samples of
se goods at the same place, which, if found adulterated, would
e basis of prosecution.
This cumbersome and expensive process, while amply protect-
 all dealers who were innocently handling adulterated goods,
made the work of enforcing the law slow and costly and
doubles the work required of the station.
. The amount yearly appropriated by the State, $2,500, is quite
ufficient for any thorough enforcement of the law. The sta-
n has yearly spent on the work more than the State appropria-
n made for this specific purpose.
But the station has done a great deal more in the interest of
re food than the examination of the 16,000 or more samples
above mentioned. -
~ This was the first agricultural station in the country to be
arged with food control work by the State legislature.*

The Stations in Kentucky, 1808, in North Dakota and Wyoming, 1903,
aine, 1905, have since been charged with the same kind of work.
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At the beginning of our work there was no generally accepteq

schedule of methods for testing for food adulterants, In our
publications, therefore, our methods were at first described in
full for the help of other analysts and for their criticism,

Some methods were modified and improved by investigationg
which are described in our reports, and formed the basis on
which the methods now adopted by the Association of Official
Chemists were founded, Chiéf among these are:—

Methods of Examining -Carbonated Beverages, by Winton,
Ogden and Mitchell, Rep. 1899, pp. 112-137.

Methods of Examining Vanilla Extract, by Winton and Silver-
man, Rep. 1901, pp. 149-162.

Methods of Examining Lemon Extract, by Winton and Ogden,
Rep. 1901, pp. 163-174.

Methods of Examining Chocolate and other products of the
Cocoa Bean, by Winton, Bailey and Silverman, Rep. 1903, pp.
123-145.

Extended series of analyses of several food products were
made on authenticated samples to determine the possible range in
their percentage composition, for the help of analysts in examin-
ing samples from the markets.

Among these are:— '

The Chemical Composition of Authentic Samples of Spices
and Spice Adulterants, by Winton, Ogden and Mitchell, Rep.
1898, pp. 184-217.

Effects of Roasting on the Chemical Composition of Cocoa
Beans, by Winton, Silverman and Bailey, Rep. 1902, pp. 270-287.

The Composition of Acheen and Lampong Black Pepper, by
Winton and Bailey, Rep. 1903, pp. 1 58-165.

The Composition of Diabetic Foods, by Winton, Rep. 1906, pp.
153-165.

Mention should also be made of a new form of micro-polari-
scope for food examination, described by Winton, Rep. 1900, pp.
195-198.

The most permanently valuable work, however, done in this
connection has been that of Dr. Winton, chief of the chemical
laboratory, in studies of  the microscopic characters of a con-
siderable number of seeds and other vegetable products, with
reference to their detection in articles of food.
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} i i igi i as follows:—
 These studies, with orxglna}l drawu.lgs, are "
. Anatomy. of Maize Cob with Special Reference to the Detgg-
; of Ground Cobs in Wheat or Rye Bran, Rep. 1900, pp. 1

= figs. 0. o
h{:gAngatomy of the Fruit of the Cocoanut (Cocos nucifera),

. 208-225, figs. 1I.
. ];sgcx;xal.)t%my of 5Edigble Berries, Rep. 1902, pp. 288-323,
;236.Anatomy of the Fruits of Certain Cultivated Sorghums,
2ep. 1002, pp. 326-338, figs. 8.
Iegrci)c:;npl\)Nﬁeatsgcreenings, Rep. 1902, Pp- 339-358, ﬁgs: 15
e Anatomy and Microscopic Identification of the Fruits of
rnel and Chess, Rep. 1903, pp. 165-174, figs. 8..
e Anatomy of Certain Oil Seeds, with Especial Reference to
icroscopic Examination of Cattle Foods, Rep. 1903, pp. 175-
,gglsk.n;:c.)my of the Peanut, with Special Reference to the
oscopic Identification in Food Products, Rep. 1904, pp. 191-
?egrse.ni'e should also be made here to the standard works,
Microscopy of Vegetable Foods, pp. 701, figs. 589, by Dr.
Winton, chemist in charge of the analytical l‘aboratory of
station, and Dr. Josef Moeller of the University of Gratz,
The Microscopy of Technical Products, pp. 471, figs. 276, by
F. Hanausek, translated, with the addition of much new
I, by Dr. A. L. Winton, chief chemist, with t%le collabora-
Dr. Kate G. Barber, microscopist of this station.
may also be noted that the director of this station i.s one of.
ommittee of five, appointed by the American Assomatlon of
al Agricultural Chemists and later commissioned by the
d States Secretary of Agriculture, to establish standards of
for food products, which have been approved and pro-
by the United States Secretary of Agriculture, as he was
zed to do by Act of Congress, for use in the federc?l §ourts.
Standards have also been adopted by the Association of
and National Dairy Departments.
1S a matter of deep regret to us that Dr. Winton, who 'has
charge of the laboratory work on foods in this st.ate since
Passage of the pure food law, and who has contributed so

.
10
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largely to its success, has left the station to take charge of the
larger work of the United States Food and Drug Laboratory at
Chicago.

Such is the record of work done under the previous food law,
The station now begins its work under a new law, operative on
and after January 1, 1908.

As required by law, the dairy commissioner and the director of
this station have jointly prepared regulations for the enforcement
of this law. iy

Both the law and the regﬁlations may be had by applying to
J. B. Noble, Dairy Commissioner, Hartford, Conn., or to the
Connecticut Agricultural Station, New Haven, Conn.
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‘Twelfth Report on Food Products.

(Examined during the year ending August I, 1907.)
By A. L. WinToN, Pa.D.

This station is required by law to make examinations of food
ducts and to report to the dairy commissioner all cases of
dteration which are discovered. Under this law the sampling
nt of the station has visited a considerable number of places
has bought a large number of samples which have been
ined and reported to the dairy commissioner. An account
this work is given in the following pages. |

he dairy commissioner and his deputy have sent a large num-
f samples of molasses, vinegar and butter, the sale of which
ggulated by special statutes, as well as samples of other foods,
ich he is authorized to take under the food law. These are
briefly referred to in these pages, being discussed in his
rt, where account is also given of the results of prosecution
r the law.

stly, a considerable number of samples of food products
 been examined for individuals, which likewise receive brief
tion here.

large part of the chemical work has been done by Mr. Bailey,
 Barber and Mr. Shanley ; the microscopic examinations have
en carried out by Miss Barber and myself.

BUCKWHEAT FLOUR.

his flour is prepared by grinding the whole grain and bolting,
ove as completely as possible the black outer hulls and the
r hulls, or bran. The presence of any other flour in appre-
€ amount constitutes an adulteration. The adulterants which
: been most commonly employed are inferior wheat flour, or
dlings, and corn flour. During the past year we have detected
W adulterant consisting of starchy matter, hairs, and bran
ments of oats. We have been unable to learn the source of
‘Product, although it has been suggested that it may be the
€ dust separated from rolled oats by bolting.
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TaBLE I.—ADULTERATED BuckwHEAT FLour.

Station Pric
No. Dealer. %r;trxrrtlf:lfr Foreign Flour,
T TR e
Ansonia.
18385 |D. M, Welch & Son, 186 Main st, .. _______ 5 Wheat
5 b Bridgeport.
18337 |Logan Bros., 1705 Main st._;..____________
18340 Village Store Co., 1624 Main st. ___________ g (V;g:eat'
18338 |Village Store Co., 244 State st. _____ ... . . 3 |Oat
Bristol,
18423 |C. H. Beaudoin, Laurel - MR CEPE N T 4 |Corn
i Banbury,
18399 |Ehle’s Cash Grocery, 7 West st. ___________ 4 |Wheat
Derby.
18387 |[New York Grocety, 217 Mainst.. /o2 L0 4 |Wheat,
Greenwich.
18364 (John L. Mahoney, 384 Greenwich ave. ____. 4 |Wheat.
Hartford.
18279 |D. F. Burns, 304 Park st. ..__________._... 4 |Corn
18275 |Hartford Public Market Co., Main & Mul- ;
DEpny (st LIERESY R RO e ST 4 |Corn
18262 |P. S. Kennedy, 1046 Main st. .. ________ ... 4 |Wheat, oat
18280 |[The Wadsworth Grocery, 100 Park st.._____ 4 Wheat, 3
Meriden.
18252 (Meriden Tea & Coffee Co., 77 E. Main st. . _ 4 |Wheat
Middletown.
18469 |Middletown Cash Grocery, 354 Main st..._. 4 Oat.
New Haven.
18360 (S. S. Adams, 406 State st. .._______._..____ 4 |Wheat.
Shelton.
18388 (Wray & Co., Howe ave._._..____..._.._:.___ 4 |Wheat
South Norwalk.
18380 |United Grocery Co., 20 N. Main st._.______ 4  |Wheat
Stam ford. 7
18370 |H. L. Wood, 280 Main st. .. ..___.._._..___. 5 Wheat
ks w{'orringtan.
1841 illiam Mulcunry, 16 S. Main st..____.___. Wh
18418 |Torrington Cash drocery, 34 Water st...... 2 Wh::tt'
b
i WWateréury.
1840 . N, Ladd, 428 N. Main st ..o ..
18405 |Model Market Co., 72 E. Main st.____.__._. i ‘O)V:teat.
18408 |Spencer Pierpont Co., 352 E. Main st. ... 4 Wheat
18407 (Waterbury Market Co., 156 S. Main st._ ... 5 Wheat.
Willimantic.
18461 |C. R. Hibbard, 22 North st. -..._..___..__.. 5  |Wheat
Winsted.
18421 'King & Gay, 683 Mainst._____.__._..__ .. ___. 4 |[Oat
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Examination of Samples.—Twenty-six of the 77 samples exam-
od were adulterated. (Table I.) The foreign material in 17
mples was wheat flour or middlings, in three samples, corn
ur, in five samples, an oat product, and in one sample, a mix-

re of wheat and oat products.

CATSUP AND CHILI SAUCE.

Catsup is the “clean sound product made from the properly pre-
ed pulp of clean, sound, ripe tomatoes with spices and with or
out sugar and vinegar.”
~ Chili sauce is an unstrained product made from the same ingre-
nts as catsup, with the addition of chopped peppers (chillies).
These products, when prepared with chemical preservatives and
ificial colors, can be legally sold only in suitably labelled bottles.
Formerly salicylic acid was used as.a preservative, but at the pres-
t time benzoate of soda is almost exclusively employed for this
rpose. The artificial colors commonly added are eosines, pon-
aus, and others of coal-tar origin, also cochineal and lichen dyes.
Examination of Samples.—Two samples of catsup were found
to contain benzoic acid or artificial color, namely :—

8360. Hazard’s Shrewsbury Tomato Ketchup, E. C. Hazard
Co., New York and Shrewsbury, N. J.

" either benzoic acid or artificial color, or both, and were conse-
tently legal compounds. (See Table II.) The remaining seven
mples contained one or both of the above-named materials,
hich fact was not indicated on the label; they were therefore
ulterated. (See Table III.)

- The labels of six samples of chili sauce declared the presence
benzoic acid and the labels of two of them artificial color as
ell; these are, therefore, classed as compounds. Six other
ples, not suitably labeled, contained benzoic acid; two were
80 artificially colored. (See Table III.) f

etails with regard to the adulterated and compound samples
catsup and chili sauce are given in the tables.

10
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CHOCOLATE AND COCOA.

Cocoa nibs are roasted and broken cocoa beans freed from
shells. When ground with or without removal of the germ, they
yield a plastic mass which on cooling forms a solid cake known as
plain chocolate.

Sweetened chocolate is plain chocolate mixed with sugar and
usually with vanilla, spices, or other flavoring.

Cocoa differs from chdcolate in that it has been deprived of
a portion of the fat (cocoa butter) and has been finely pulverized.

The common adulterants of cocoa bean products are wheat
flour, corn flour or starch, and potato flour. The removal of a
portion of the fat from chocolate also constitutes an adulteration.

Examination of Samples.—Of eighteen samples of plain choco-
late examined, fourteen were not found adulterated, the brands
being as follows:

TasLe IV. Braxps or PrAiN CHOCOLATE NOT FOUND ADUL-
TERATED.

17738. Justice Brand Chocolate Premium No. 1. Wm. H.
Baker, Syracuse, Inc., New York.

17286 and 17421. W. H. Baker’s Chocolate Premium No. I.
Fleur de lis. W. H. Baker, Winchester, Va.

17935. Purity Chocolate Premium No. 1. Boston Tea and
Coffee Co., South Norwalk, Conn.

17484. Genuine Swiss Milk Chocolate. F. L. Cailler, Vevey.

17331. No. 1 Premium Howco Chocolate. Howland’s,
Bridgeport, Conn.

17332. White Lily Premium Plain Chocolate. H. Isenberg
. & Co., Bridgeport, Conn., and Springfield, Mass.

17439. Mohican Plain Premium Chocolate. The Mohican
Co., New York.

17420. Powell’'s New York Premium Chocolate.

17815. Rockwood & Co.’s Chocolate (Premium Chocolate).
Rockwood & Co., New York. i

17570. Runkel’s Premium Baking Chocolate. Runkel Bros.,
New York.

17350. Unsweetened Stollwerck Chocolate.

17387. Best Premium Plain Chocolate, Jewell Brand, Union
Supply Co., New Haven and Waterbury, Conn.

17385. Premium Brand Chocolate, Premium No. 1. M. T. Co.

CHOCOLATE AND COCOA. 135

Four plain chocolates were adulterated; two containing potato
starch and two being cocoa sold under the name of chocolate.

{Dne of these also contained corn starch.

SweeT CHOCOLATE NOT FOUND ADULTERATED.

Three brands of sweet chocolate were not found adulterated,
‘namely : .

17311.  Sweet Chocolate, Best. Fleur de lis. W. H. Baker,
inchester, Va., and New York City.

17270. Lowney’s Sweet Chocolate Powder. :

- 7440. Powell’s Vanilla Chocolate. Alex. M. Powell, New

ork City.
Four brands of sweet chocolate were adulterated with a wheat_
-oduct.

CoMPoUND CHOCOLATE.

7760. Collins’ Chocoloet Powder. The Health Supply Co:;
w Haven, Conn.

CocoA.

Examination was made of 43 samples of cocoa. Of these three
re adulterated with a wheat product and one with a corn

aize) product. : :
he brands of cocoa not found adulterated are given in

TR N b AT N
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TaBLe V.—C0COA NOT FOUND ADULTERATED.

Station
No.

Brand.

17356
17309
17355
17534
17287

17936
17609
17859
17417
17467
17676
17308
17675
17625
17798
17383
17610
17418
17330
17328
17358
17723
17533
17627
17310
17419
17612
17994
17672
17357
17496
17359
17329
17922
17497
17495
17384
17962
17626

C. Andresen & Co., New York. Excelsior Brand.

W. H. Baker, Winchester, Va. Best Cocoa, Fleur de lis.

A. F. Beckmann & Co., New York. Beckmann’s Best.

Bennett, Sloan & Co., New York. Princess.

The Wm, Boardman & Sons Co., Hartford, Conn.
Star.

Boston Tea and Coffee Co., So. Norwalk, Conn.

Brewster Cocoa Mfg. Co., Jersey City, N. J.

ol

Boardman's Gold

Purity Brand.
Royal. ‘
Savoy.
Brownell & Field Co., Providence, R. I. Autocrat,
Cloverdale Creamery Co., Boston, Mass. Cloverdale Extra Quality.
Croft & Allen, Philadelphia, Pa. Croft’s Breakfast.

‘e ‘s (X ‘e “ ‘e

Danbury Grocery Co., Danbury, Conn. Challenge Brand.
Lewis De Groff & Son, New York. Health Brand.
M. C. Dingwall, New Haven, Conn. Pure.
The Great Atlantic and Pacific Tea Co. Grandmother’s A. and P.
N o o sk A. and P. Lunch.
Hooton Cocoa and Chocolate Co., Newark, N. J. Hooton’s Amazon,
Howland’s, Bridgeport, Conn. Howland’s Hasty Lunch.
H. Isenberg & Co., Springfield, Mass. White Lily.
Knickerbocker Chocolate Co., New York. Blue Ribbon.
Francis H. Leggett & Co., New York. Nabob,
Middletown Cash Grocery Co., Middletown, Conn. Gold Medal.
W. Nelson & Co., Philadelphia, Pa. Nelson’s.
N. J. Chocolate Works, Jersey City, N. J. Best Lunch.
Alex. M. Powell, New York. Powell’s. :
Jas. G. Powers & Co., New York. Red Shield.
Puritan Pure Food Co., New York. Manilla.
Rockwood & Co., New York. Golden Lion Brand,
£ SH hiz Semper Idem,
T. R. Sadd Co., Willimantic, Conn., Sadd’s.
Stollwerck Bros., New York and Chicago. ' Milk,
R & W Lo - Stollwerck.
The Union Pacific Tea Co., New York. Pure Sovereign.
Up to Date Cocoa Co., Newburgh, N. Y. Up to Date.
R. C. Williams & Co., New York. The Famous Royal Scarlet Brand.
Premium Brand. M. T. Co.
Welcome, New York,

In bulk. (Columbia Tea Co., Stamford, Conn.)

COFFEE. 137

COFFEE.

b - examined twenty-one were not
g Of the twenty-two samples ex y

found adulterated. The brands represented were the following:

TABLE VI.—COFFEE NOT FOUND ADULTERATED.

#*Bower & Bartlett, Boston and New York. Blue Ribbon Brand, Java
ocha. )

Dwiiré{il-%right Co., Boston and Chicago. Our Tip Top Mocha and

ava. |

il an-American Coffee Co., New York. Java Brand.

T’{!};eE(.;eSr.mKibbe Co., Hartford, Conn. Aunt Mary’s Breakfast Gem.

Lipton’s Perfection Mocha and Java, London, New York, etc.M .

G. A. Murphy, Bridgeport, Conn, Our Gold Medal Java and Mocha.

Geo. Patterson, Hartford, Conn. Our Special Java and Mocha.

*The Reliance Coffee Co., New Haven, Conn. Reliance.

#T, A. Sheffield & Co., New York. Old Homestead Java and Mocha.

E. O. Smith Co., Springfield, Mass. Arabian Mocha and Java.

Stoddard, Gilbert & Co., New Haven, Conn. Universal.

#* Whole coffee; other samples are ground coffee.

The single adulterated sample was,

7636. Sold in bulk. Dealer: Empire State Tea Co.., 24 ]_?ark
w, Stamford. 25 cents per pound. Adulterated with chicory
d starchy matter. . ;

The following were sold as compounds: :

i 17442. Boston Combination Wilson’s Leader. Thoma§ Wil-

n, Norwich, Conn. Dealer: Thomas Wilson, 78 Franklin St.,

Jorwich. 22 cents per pound. Contained imitation coffee, made

f coffee chaff and wheat product, and chicory.

17554. Granulated 8 o'clock Breakfast Compound. Tl}e

Great Atlantic and Pacific Tea Co. Dealer: The Great Atlantic

and Pacific Tea Co., 186 Main St., New Britain. 25 cents per

und. Stated to contain 45 per cent. coffee, 30 per cent. chicory,

5 per cent. cereals. J :
17668. Same brand as 17554. Dealer: The Great Atlantic

and Pacific Tea Co., 161 Main St., Danbury. 25 cents per pound.
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CREAM OF TARTAR. :

Cream of tartar or potassium bitartrate (potassii bitartras of
the apothecary) is purified argol, a deposit which settles out
from wine in the cask. It should contain g9 per cent. of pure
potassium bitartrate. The common substitutes are acid phos-
phate of lime, alum, and aluminium sulphate, all of which, like
cream of tartar, react with bicarbonate of soda, liberating car-
bonic acid. These substitutes, also starch and sulphate of
lime (plaster), are frequently used as adulterants of the genu-
ine product.

Examination of Samples.—Thirty samples have been collected

by the station, of which two were adulterated. The brands not
found adulterated were the following:

" CREAM OF TARTAR NOT FOUND ADULTERATED.

17521. Crest Brand. Edward D. Depew & Co., New York.

17374. Genuine 99%% per cent. Pure. Dwinell-Wright Co., -
Boston, Mass.

17547. Colonial Mills, Seyms & Co., Hartford, Conn.
17403. Slade’s. D. & L. Slade Co., Boston, Mass.

The other 24 unadulterated samples were sold in bulk and
bore no brand names.

The adulterated samples are:

17776. Sold in bulk. Dealer: Clarke & Foster, 199 Exchange
St.,, New Haven. 10 cents per quarter pound. Adulterated
with acid phosphate of lime, sulphate of lime, and corn starch.

17370. Sold in bulk. Dealer: United Grocery Co., 20 N.
Main St., South Norwalk. 12 cents per quarter pound. Adul-
terated with acid phosphate of lime and corn starch.

Partial analyses of these two samples follow :

17776 17370
15711 ot e R M Gl e LU B 6.00 0.63
EHOSphOrTeL GeTduiI i el SeE i eets 6.07 2.49
Salpharictasiddrl, WL L ) S1L trace

DIABETIC FOODS.

Three samples of preparations for diabetics from R. O.
Bischof, Importer, London, have been examined at the request
of Mr. James W. Thompson, Bridgeport.

18814 Diabetic Gluten Bread.

18815 “Essentiel” Bread for Super ‘Alimentation.
18316 Gluten Flour.

HONEY.

18814 18815
T 1 late.t_l\
As Calculated As Calcu’

received.  water-free. received.  water-free.

e 7.40% . 7.28% R
Bt 4.74 5.11 4.84 5.21
TR 73.13 78.98 26.63 28.72
........ 0.02 .02 0.08 .09

trogen-free ex-
ki 14.26 15.41 50.57 64.26
........ ks iiN 048 1.60 1.72
100.00 100,00 100.00 100.00

be used by diabetic patients.

HONEY.

escription of the adulterated sample follows:

ottle. Adulterated with glucose.

e next page.

CoMPOUND HONEY.

75 per cent. Corn Syrup.

Grocery Co., So. Norwalk.

" The brands not found adulterated are given in

139
18816
As—-A(-::l_c_ulated
received. water-free.
10.08% et
1.26 1.38
79.75 88.71
0.15 A dy s
5.2 5.79
3.55 3.95
100.00 100.00

1 Obviously 18815 “Essentiel Bread” contains too larg'e a per-
ntage of nitrogen-free extract. (starch, sugar, dextrin, etc.)

Analyses of 64 other diabetic foods, with a ger}eral discussion
the subjec't, are given in the report of this station for 1906.

Formerly strained honey was extensively adulterated with
ucose and to some extent with cane sugar. .It was also a com‘;l
on practice to feed bees with sugar, which yielded, when store
the comb, an inferior and ﬂavorleiss proiltucti
uds are not so commonly practiced.
Igutrtiﬁsge tf}:: present year 45 samples of strained honeydwexz
ought and examined, of which only one was adulterated.

At the present

17997. Label: “Hallett Table Water Co., Br%dgeport,. conn’.’
- Nonquit Pure Honey Superior Quality,. Sparkling, Delicious.
Dealer: S. Manjoney, 1362 Main St., Bridgeport.

15 cents per

Table VII, on

Three other samples collected by the station also contained
glucose but these were all suitably labelled. They were il
17998. White Clover Honey Compound, 25 per c.ent. oney,
Sold by Sam Newman, Bridgeport.
17991. Table Syrup Compound, Corn Syrup Comb Iiljor'l:zi
25 per cent. Honey, 75 per cent. Corn Syrup. Sold by Uni

17099. Superior Quality Nonquit Honey, Sparkling, Deh‘c1ous,
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TaBLE VIL.—HONEY NOT FOUND ADULTERATED.

Station
No.

Brand. ,° /

17986
18006
17990
18282
18438
18004
17985
18426
17995
18437
18012
18334
18396
18011
18004
17992
17987
18393
18403
18013
18466
18445
18439
18007
17993
18010
18000
18261
18008
18335
18345
18002

17988

17996

18392
18014
18444
18005
18281
17989
18355
18456
18003
18001

W. H. Archer, Port Chester, N. Y. Pure White Clover,
J. C. Barton, Newington Junc., Conn. Pure Extracted.
Bishop & Co., Los Angeles, Cal. Medallion California Pure.
W. H. Branch, Hartsfield, 6a. Warranted Pure.
Brownell & Field Co., Providence, R. I. Pure White Clover.
City Hall Grocery, Hartford, Conn. California.
H. W. Coley, Westport, Conn. Pure.
W. D. Foote, Westville, Conn. ~Choice.
F. C. Gould, East Hartford, Conn. Pure.
A. Graves & Bros., New London, Conn. California White Sage.
E. E. Hall & Son, New Haven, Conn. Pure.
Hallett Table Water Co., Bridgeport, Conn. Superior Quality Nonquit.
G. W. Hatch, Still River, Conn. Pure. /
E. C. Hazard & Co., New York. Pure Blossom Nectar.
Hildreth Bros. & Segelken, New York. Pure California White Sage.
Hud‘son Mfg. & Pres. Co., New York. Busy Bee Brand.
F. W. Humphrey, Oronoque, Conn. Warranted Pure.
J. D. Kroha, Danbury, Conn. Warranted Pure.
W. J. Lamb Co., West Somerville, Mass. Pure Orange Bloom.
‘e ‘e ‘e “h e ‘e “ ‘e 133

P. W. Latham & Co., Norwich, Conn. Guaranteed Pure.
Miss M. E. Laverty, Rochester, N. Y. California White Sage.
Francis H. Leggett & Co., New York. Nabob Pure.

‘e e (33 ‘ot ‘e

€6 6 “ ‘@

e ‘e [ (S ‘e e o ‘e

Le Roy Packing Co., Boston, Mass.
Wesley I. Loan, Nutley, N. J. Pure.
J. E. Mayhew, Windsor, Conn. Warranted Pure.

Jos. M. McCaul & Son, New York. Orange Bloom.

Geo. K. McMechen & Son Co., Wheeling, W. Va. Old Virginia Pure.
New England Maple Syrup Co., Pasadena, Cal. Fancy California
‘White Sage. i

New England Maple Syrup Co., Pasadena, Cal.
White Sage.

New England Maple Syrup Co., Boston, Mass.
Clover.

Philip J. Ritter Conserve Co., Phila., Pa.
Wm. A. Selser, Jenkintown, Pa,
Simpson Spring Co., S. Easton, Mass.

e

Extra quality.

Fancy California
Golden Tree Fancy

Extra Fine Quality.
Pure Blossom Nectar,

Royal Brand.

Victor.

C. A. Stanton, Wethersfield, Conn. Pure.

Vermont Maple Syrup Co., New Haven, Conn. Pride of Vermont.
Frank H. Whiting, Greenfield Hill, Conn. Warranted Pure.
California Honey. (E. T. Tucker, Putnam.)

Strictly Pure Honey. (Ladd’s Grocery, Waterbury.)

Warranted Pure. (The White-Simmons Co., Waterbury.)

RO AR o ilhid

HYGIENIC COFFEE. 1471

Pure Honey, 50 per cent., Pure Corn Syrup, 50 per cent. Made
y Hallett Table Water Co., Bridgeport, Conn. Sold by Cen-
ennial Tea Co., Bridgeport.

HYGIENIC COFFEE.
The following three brands of coffee, claimed to be f.ree fr(?m
tannic acid or tannic acid and caffein, have been examined with
~ reference to these constituents. '
. “DE-TAN-ATED BRAND COFFEE.
Harmless even to invalids.
on Co., Importers and Roasters, Boston, Mass.”
BranD COFFEE is the best, purest coffee obtainable maqe health-
ful by the removal of tannin and other injuriogs ingre.d.lents by a
pecial process, the fragrant healthful stimulating delicious parts
the coffee are retained in a highly concentrated state. Can
. used even by invalids without any bad after effects.” “By
ecially constructed machinery the importers of the perfect
rries that constitute DE-TAN-ATED COFFEE have extracted and
scarded the bitter Tannin-bearing Cellulose. In this way the
: &e Tannic Acid has been entirely eliminated from DE-TAN-
rEp Corree. It is the Tannic Acid that causes Indigestion,
Vgadache, Sleeplessness, disorders of the Liver and Kidneys,
omach Derangements, and many other ills. Thfe Tannin-
éring cellulose which has been discarded, contains nearly
g per cent. crude Tannic Acid.” Bought of John Gilbert & Son,
918 Chapel St., New Haven. Price 40 cents per pound can.
8479. ‘“Pure Coffee, Digesto-Coffee, Fine Flavor. Contz'nns
1o caffeine or tannin which causes the bad effects of coffee drink-
,g No more substitutes for coffee; does not cause Wal?eful-
ness. Digesto Coffee Co., New York, U. SiATE C1D1gesto
ffee is pure coffee. This package contains the highest grade
pure coffee, with the caffeine eliminated by our own method.
is does not destroy the delightful flavor resulting from
- our special blend and nicety of roasting.” “No more headaches,
1o more nervous dyspepsia, no more sleepless nights for lovers
“of coffee if they drink Digesto Coffee. Free from tannin and
' caffeine” Bought of John Gilbert & Son, 918 Chapel St., New
aven, Price 25 cents per pound package. .
18480. “Royal Dutch Coffee. National Coffee and Spice
Mills. Walter McEwan Co., Albany, N. Y., U. S. A” “Pre-

High grade and abso-
Clark, Coggin & John-
“DE-TAN-ATED

of
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pared by the Beach Process (patented) which removes by steam,
before roasting, the TANNIC Acip, a powerful astringent,
injurious to many, producing headaches, biliousness, etc. Royal
Dutch Coffee prepared by the Beach p_roc'ess can be drunk by
the most delicate without discomfort or injury.” Bought of
The S. W. Hurlburt Co., 1074 Chapel St., New Haven. Price
70 cents per two pound can.

Determinations of caffetannic acid (the tannic acid of coffee)
and caffein have been made in these three brands and also, for
comparison, in samples of “Java,” “Mocha,” and Rio coffee.
All the samples were roasted. The results follow:

Station Catie(t:iacix.nic Caffein. ¢
No. Brand. Per cent. Per cent.

18178 ) De-tarated (coffee . [l d s a b o 0.89 1.14

¥84zgniigacta Kolfpe DUl Ul L NS Rk 9.45 111

18280 iRoval Dinteh cpffee [Ty o dolios s il 9.96 112

TR0 Tava ticoer T p I NG 0.51 1.13

TRAs S Mochal i cofpee il il RS SR 0.96 1.26

184577 4 Rio f cotfed/ 1. W ST L R SR S 9.47 1.13

From the above results it is obvious that the coffees claimed
to have been treated by a special process to eliminate the injurious
constituents contain practically the same amount of tannic acid
and caffein as ordinary coffee. If they are less injurious to health,
it must be for other reasons. The manufacturers of De-tan-ated
Coffee claim that by removing the “bitter tannin-bearing cel-
lulose” they have entirely eliminated the crude tannic acid. In
order to ascertain how much tannic acid is removed in this chaff,
weighed portions of the samples of “Mocha,” “Java,” and Rio
coffee were cracked, the chaff was carefully removed by hand, and
the percentages of this chaff in the whole beans and the content

* of caffetannic acid in the chaff were determined. The crude fiber
was also determined by the usual process. The following results
were obtained: :

Per cent. of Per cent, of Per cent. of

chaff inthe caffetannic acid crude fiber

roasted bean. in the chaff. in the chaff.
Chaff from “Java” coffee .... 1.80 5.46 39.62
Chaff from “Mocha” coffee .. 2.38 MiEs 30.25
Chaff from Rio coffee ....... 1.77 6.79 35.00

These figures show that the percentage of tannic acid in the
chaff, instead of being more than in the remainder of the bean,

LARD. 3 143

is considerably less and its removal would tend to actually increase
the percentage tannic acid content of the product, although, owing
~ to the small percentage of chaff in the bean, the increase would
" be very slight. -

The removal of the tannic acid by steam, as employed by the
manufacturers of Royal Dutch Coffee, appears to be equally
efficient and irrational.

LARD.

Lard, according to the United States Standards, “is the
ndered fresh fat from hogs in good health at the time of

TABLE VIII.—ADULTERATED LARD.

Price per
Dealer. pound,
cents.
Bridgeport.
Bridgeport Public Market, State st.... . o lic oo uuso. 9
G W Burch, s7slitarralaveiiil Lot S SRLELTL C Do Ll DS 10
The Centennial Tea Co., 1689 MainiSt. .. . . ccaccaanoacs 10
Smulowitz Bros., 708 Pembroke st > 10
Danbury.
K. Knowltony s6White 'sto_olili i teot  Lloilat Tl o) 10
Hartford.
Mow s Grovery s Clurelisr o - Man e B0 L EaT L 10
Meriden.
Fle i Behsens a8 o NManm ot o0 - a U dl o Ll ol 10
Middletoron. :
Dl hompsen aiCo.l 562/ Mainist, L oou Ui bol Ul nilo sl 10
Hon e al Shisl e RN Main 6, Je . o s DL L L s 10
New Haven.
RS Hopman Sros Dixwell ave... oo oo olhodliiao Lo 10
2 Schoenberger & Son, 15 Congress ave. .., .. .o cacana.- 9
NNe'u'éLondon.
ew York Cash Grocery, 155 Bank st._____.._._____.___._.. 10
W. H. Slocum, 93 e e R O R O 12
- Putnam.
BN a: Elmisty hoons 0 i il o 10
- Stamford.
- Empne Bt lca Corbant Bask Row t (00l 10 o0l 1o
‘mahrbury. :
ELM’(:Carthy, 8 B Main St v B 10
I B Mainse O 10
B e S Muain ot 0 EAGIE T T i
ico Santoro, S. Main and Union sts, .. ... ... i
B G a6 SO Ml T

S LY e W MR, o miaal S L Tt & ao e T e (i b i R e St bl R e N R A B M Sl it L ) £ L e
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N

slaughter, is clean, free from rancidity, and contains, neces-
sarily incorporated in the process of rendering, not more than
one per cent. of substances other than fatty acids and fat.”
Compound lard is a mixture of cotton seed oil, with enough
beef stearin to give it the requisite degree of solidity, and a small
amount of real lard. Lard stearin (the residue left after express-
ing lard oil), cotton seed stearin (obtained in the manufacture
of “Winter” cotton seed 6il,) ot, rarely, paraffine, may be used
in place of beef stearin. ;

Although compound lard is made according to different for-
mulas to meet the requirements of different markets, the product
almost invariably contains more cotton seed oil than all the
other ingredients taken together. Real lard is a minor con-
stituent.

The sale of compound lard as such is legitimate. The sale
of compound lard when “lard” is called for is fraudulent.

Of 108 samples bought for lard by the station, 22 proved on
examination to be compound lard (Table VIII). Only two
samples were sold under the name of compound lard.

LEMON EXTRACT.

“ emon Extract,” as defined by the United States Standards,
“is the flavoring extract prepared from oil of lemon, or from
lemon peel, or both, and contains not less than five (5) per cent.
by volume of oil of lemon.” Spirit or essence of lemon (com-
monly known as lemon’extract) of the U. S. Pharmacopceia
for 1890 is made from oil of lemon (50 cc.), lemon peel freshly
grated (50 grams), and deodorized alcohol (sufficient to make
1000 cc.). This preparation is dropped from the Pharmaco-
peeia of 1900 and in its place is given tincture of lemon peel
made ‘from shredded peel from the fresh fruit (500 grams)
and alcohol (sufficient to make 1000 ce. s i

Since the alcohol in a standard extract containing 5 per cent.
of lemon oil costs about four times as much as all the other
constituents together, unscrupulous manufacturers are accus-
tomed to reduce the expense of manufacture by substituting
dilute alcohol.

But lemon oil is practically insoluble in dilute alcohol, hence
by reducing the strength of the alcohol the manufacturer cuts
out the lemon oil almost entirely, thus rendering the extract
almost worthless for flavoring purposes.

LEMON EXTRACT. 145

A good extract, on dilution with half its bulk of water, should
b at once become cloudy from the separation of lemon oil, which
.~ later rises to the surface.
. Many preparations on the market contain so little lemon oil
~ that it can hardly be detected either by chemical analysis or by the
;nostrils. They are commonly made either by shaking lemon oil
with weak alcohol and removing the excess of oil, or by dissolv-
g a little “citral” or other substitute in dilute alcohol. These
xtracts are usually colored a beautiful golden-yellow with tur-
eric tincture or, more commonly, a coal-tar dye. An ounce of
ch an extract selling for 10 cents contains material costing but
fraction of a cent, and almost worthless as a flavor.
‘Examination of Samples.—Forty-nine samples were collected
the station, of which 38 were bought from druggists and II
rom grocers. Fourteen samples from druggists and seven from
ocers, none of which was labelled compound, contained less
an 5 per cent. by volume of lemon oil, the amount required by
e United States standards, and were pronounced adulterated or
';l?_elow standard. (Table IX.) Two of these were colored with
irmeric and three with coal-tar colors. In addition to the fore-
ng, two samples deficient in lemon oil were suitably labelled as
compounds :—
17955 and 17968. Royal Brand Concentrated Extract Lemon.
Lambert and Lowman, Detroit, Mich. Formula compound: 70
parts Hydro-Alcoholic Solution Oil Lemon, 30 parts Aqua.
Colored artificially with trace of Turmeric.

LEMoN EXTRACT NOT FOUND ADULTERATED.

AIl but two of the samples not found adulterated were
old in druggist’s vials and bore no brand name; these two were
17847. Sovereign Lemon Flavoring. The Union Pacific Tea
., New York.

976. Supreme Concentrated Extract Lemon. The T. R.
Co., Willimantic, Conn. )

11
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TABLE X.—¢MAPLE SYRrRuUP.

Stﬁtg?n « Brand. Dealer.
18471 |C. M?* Tice & Co., Boston, Mass.| Middletown.

Sugar Notch Pure Vermont ..__|Conn..Cash Grocery, 418 Main st,
18470 |Vermont Maple Sugar and Syrup <

Co., New Haven, Conn. Pride| .

Qb Vermont Jr r s o ol W. K. Spencer, 98 Main st. ..____
18446 Crystal Conserve Co., New York Norwich.

o NARPIRIGRS RN o A0 A Z_|R. F. Smith, 47 Shetucket st.__._.

* i, .

18410. |Simpson Spring Co., South Easton», Waterbury.

Mass. Gold Label Brand Maple|J. R. Archambault, 294 S. Main

Sap/EL e B e S Strect WL NI K L on e
18462 |Mullen & St. Onge, Willimantic,

Conn. Warranted Pure Ver-

Willimantic.

mont}

Mullen & St. Onge, gor Main st. -

* ¢ Ingredients— Vermont Maple and Cane Sugar.”
‘“ Pure Maple Syrup 40%, Refined Sugar Syrup 60%.”
‘“ Made from Maple and Refined Sugars.”

In small type.
In small type.
In small type. ®

TasLe XI.—CompounD*

Stﬁgf’“ Brand. Dealer.
18333 |Hallett Table Water Co., Bridge-| *

port, Conn. Warranted Pure| Bridgeport.

IN on@uity tne il e e e Centennial Tea Co., 1688 Main st.
18329 |Huntington Maple Syrup and

Sugar Co., E. Providence, R. I.

Gold Leaf Brand -t d (o0 Sam. Newman, 1447 Main st._____
18325 |Vermont Maple Syrup Co., Wood-| -

stock, Vt. Peerless Brand Ver-

Y030} IR RS L SR N R e B E. E. Wheeler, 1131 Main st..__..
18367 |James G. Powers & Co., New| Greenwich.

York, U.S. A. Red Shield....|Geo. A. Finch, 173 Greenwich ave,
18270 |[New England Maple Syrup Co.,

Fairfax, Morrisville,Vt. Hough-| Hartford.

ton Farm Brand Fancy Quality.|Brown, Thomson & Co., Main st..
18272 |Hudson Packing Co., New York.

Hudson Brand o 0 o sty Union Grocery, 1032 Main st. .._.
18257 |Miner, Read & Garrette, New :

Haven, Conn. Home Brand Meriden.

Warranted Strictly PureVermont|F. C, Buhlis, 213 Pratt st.________
18258 |Mansfield, Witham & Co., Lowell, y

Mass.  Spindle City.. ... 250 M. Keegan 250 W. Main st, ..__.
18259 |Rigney & Co., Rutland, Vt. Meriden Tea and Coffee Co.,

BrooklyaNUNGOiPark Brand (0WER Main st. o 22 selBEE e

i New Haven.

18430 |D. M. Welch & Son, New Haven,|D. M. Welch & Son, 28 Congress

Conn. Green Mountain Brand| avenue -.oo . _ . ccec o ..ce
18457 |J. H. Barker & Co,, New York.| Putnam.

Barker’s Brand Sfiainngiebin Edward Mullan, Main st. ________

* Stated on the labels to be mixtures containing maple and cane sugar,

bk o

Ept ek bl e AU 4l el 2y s L
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¥ MAPL;& SYRUP.
ADULTERATED WITH COoMMON SUGAR
Station No. Price cr;:l;s\?ottle, Hortvet number.* Lead number. Total ash.
A
10 0.12 0.07 0.09
10 0.00 0.90 0.07
10 0.14 0.60 0.26
10 0.14 0.52 0.26
25 0.00 0.84 0.12
LE SYRUP
No. Pricecg;';:': sl Hortvet number.* Lead number. Total ash.
%
333 10 0.24 1.79 0.79
\ L]
10 0.19 0.33 0.16
12 0.00, s b 0.04
10 0.12 0.33 0.15
15 0.00 0.09 0.08
10 0.00 0.74 0.04
10 0.00 0.53 0.08
! 10 0.09 0.49 0.10
‘ 10 0.09 0.12 0.12
20 0.04 0.08 0.05
15 0.04 0.69 0.23

Oz-c of lead subacetate precipitate from 5 grams of the material,
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MAPLE SYRUP.

Maple syrup is prepared by the evaporation of maple sap to the
proper consistency or by dissolving maple sugar in water. The
chief saccharine constituent is sucrose, the same sugar as is con-
tained in the sugar cane and the sugar beet, but the value of the
product depends largely on certain flavoring principles peculiar
to maple sap.

Formerly maple syrup was adulterated with or substituted by
glucose syrup or brown sugar syrup, the maple flavoring being
imitated by the addition of oil of hickory bark or extract of corn
cob, but for some years the chief adulteration has consisted in
the addition of refined sugar syrup, the real maple syrup present
being depended on to flavor the whole. Since pure maple syrup
consists largely of ordinary sugar (sucrose), the direct detection
of added sugar syrup is obviously impossible, but its presence is
easily shown by the determination of minor constituents peculiar
to maple products. Maple syrup contains at least 0.45 per cent.
of ash and a certain percentage of malic acid, whereas refined
sugar contains but a trace of either. Valuable information is
gained by the addition of basic lead acetate, which forms with
true maple syrup a copious precipitate but none whatever with
refined sugar syrup. ol

Examination of Samples.—Twenty-four samples have been
examined, of which seven had the composition of pure maple
syrup. These are the following:

MAPLE SYRUP NOT FOUND ADULTERATED.

18447. Sunbeam Maple Syrup. Austin, Nichols & Co., New
York.

18273. Puritan Brand Pure Vermont Maple Syrup. Hunt-
ington Maple Syrup & Sugar Co., Brattleboro, Vt., and E. Provi-
dence, R. I.

18453. White Label Brand Pure Vermont Maple Syrup.
Simpson Spring Co., So. Easton, Mass.

18411. Richelieu Brand Maple Syrup. Sprague, Warner &
Co., Chicago.

18271. Our Finest Brand Genuine Maple Sap Syrup. Ver-
mont Farmers Company, Springfield, Mass.

18440. Vermont’s Finest Quality Pure Maple Sap Syrup.
Welch Bros. Maple Co., Burlington, Vt. '

OLIVE OIL. 151

18322. Elite Maple Syrup. R. C. Williams and Co., New
York.
' Five were adulterated with common sugar (Table X) Three
of these had a statement on the label that they were mixtures of
maple and cane sugar syrups, but are held to be adulterated
pecause the statement was in much smaller type th.an the rest
§ the label and did not “plainly show” the facts in the case.
leven samples contained common sugar but were labelled in
‘compliance with the law and must be classed as compounds
‘ (Table XI, pages 148 and 149).
i OLIVE OIL.
Of 77 samples bought by the station of druggists,. six were
Iterated with cotton seed oil, five were adulterated with sesame

TasLe XII.—ADULTERATED OLivE OIL.

bl s i L b b i 1 e

o T i

L
88 | o8
2o | 82
Brand. Dealer. .g _g E.E
M3 | 0%
‘Adulteratm’ with Cotton I
Seed Oil. ridgeport. |
47 |Sold in druggist's vial_-|J. A. Leverty & Bro., 2071 Main st.| 15 | 4
Hartford. i {
o b « __|P. J. Cavanaugh, 391 Main st..._.. 20 | 4
Meriden. !
e s ¢« __|F. M. Kibbe & Co., 40 W. Main st.| 15 4
New Haven.
i A ‘¢ __|Harry A. Siller, 573 Grand ave.._... 15 4
Norwich. i
iy L5 ¢ . |Wm. H. Nicholson, N. Main st..... 20 | 4
Waterbury. 5
2 % ¢« IMcLinden’s Pharmacy, 814 N. Main
St I SR SRt O S 25| 4
wlterated with Sesame
‘ 01l. ' Bridgeport.
Sold in druggist’s vial __|Frank Ostrofsky, 268 Pembroke st.| 20 4
Hartford.
£ (G ¢ __|Jacob P. Barnett, Governor and
i Sheldon ! stsdlERUIMEAIT W7 i Dl 15| 4
& ¢ 4SHN . Rubing 18 A shiey st/ L CLul 30| 4
New London.
et & ¢« __|Starr Brothers, 108 State st...._.-..- vzl
Winsted.

Lo R Case i TR INER ISt L L 20/} -4
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oil (see Table XII), and one was sold as a compound. None
of the seven samples bought of grocers was found to be
adulterated.
The only sample bearing a brand name was not found
adulterated ; it was b :
17667. Pure Italian Olive Oil. Union Extract Co., Buck-
land, Conn. i

SP}CE’S.

Probably no class of products has been so commonly and
grossly adulterated as ground spices. Examination of numerous
samples at this station during the few years following 1896, when
the pure food law went into effect, showed that from one-quarter
to one-third of the spice sold in Connecticut was adulterated.
Since the annual retail cost of the spices sold in the state during
these years, according to a conservative estimate, was about
$200,000, fully $50,000 of this amount must have been expended
for fraudulent mixtures.

One of the commonest adulterants is ground cocoanut shells,
of which, so it is stated, several hundred tons have been annually
prepared for mixing with spices in a single American city. The
shells, without further treatment, resemble closely ground allspice
and are a common admixture of this spice. A clove adulterant is
prepared by roasting the cocoanut shell powder sufficiently to give
it the desired color, while for use in pepper it is reduced to a black
powder by charring. In the latter case a gray color is often
secured by the addition of a light colored material, such as flour
or olive stones, and the pungency reénforced by a small amount
of cayenne.

Wheat flour, middlings and bran, ground biscuit, white corn
(maize) meal and cornstarch, rice flour and bran, buckwheat
flour and middlings, bean meal, pea meal, cassava (tapioca)
starch, ground olive stones, sawdust, and sulphate of lime
(plaster or gypsum) are common light-colored adulterants.
These are of a suitable color for white and black pepper but
for cayenne pepper are often colored with red coal-tar dyes and
for mustard are commonly used in conjunction with turmeric or
some other yellow dye stuff.

Other make-weights are buckwheat hulls (for black pepper),
ground screenings, linseed meal, rice bran, and mustard hulls.

SPICES. 153

T ABLE XIII.——SUI»ZMARY oF EXAMINATIONS OF SPICES.

7] 8 =
= o S
g | E5% -
- i 838 g
SEE k] ﬁg k) 8 E Foreign matter.
5358 55 52
$53 | £33 | 158
Eg% | Ss2 | 8B
LA S
2 6 o |Cocoanut shells, foreign stems,
-------- ’ wheat product.
o Cocoanut shells, olive stones,
f Feerer-- i 7 cayenne, coffee hulls, beans,
wheat product, corn product,
biscuit, excess of ash.
...... 35 o o
23 5 o |Wheat product, excess of stems.
37 5 o |Coffee hulls, cayenne, cocoanut
--------- shells, rice product, corn pro-
duct.
A 46 2 1 Wheat product, corn product,
-------- rice product, turmeric.
Pepper-..| 26 1 o |Corn meal.

~ White pepper and black pepper are prf)ducts o.f the same plfmt,
berry in the former case being deprived of its outer .coatlflg.
{ o-called pepper shells containing more or less.adhermg dirt,
tained as a by-product in the preparation of white pepper, are
nsively used as an adulterant for black pepper. Clove stems
often ground with cloves to the detriment of the latter, since
contain only about one-quarter as much oil of cloves, which
‘the valuable flavoring constituent. Ground clove stems are
* frequently substituted for ground allspice. The dried
dues, obtained in the manufacture of ginger extract and
- ale, are mixed with ground ginger. Exhausted cloves,
-oduct in the manufacture of oil of cloves, are also utilized.
is sometimes mixed with Macassar mace or with Bombay
 the former being inferior and the latter worthless.
( ely dirty spices containing percentages of ash and
those prescribed by the standards are also classed as

Wy

of samples collected by the station, the number found
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; "erated, and the names of the adulterants appear on page

(Table XIII), and further details are given in Table XIV.
One sample of mustard, 17822, Jewell Brand Compound
ustard, Union Supply Co., Waterbury, Conn., was labelled
mpound. It contained a wheat product, cassava starch and

ric. :

efbut 36 of the samples of spices not found adulterated were
in bulk; the 36 samples which bore brand names are given

Brand.

! Al -~
st India Tea Co., Bridgeport, Conn. i

ery pecialty Co., Bﬂdge;i)_i),rt, Conn. Pure Spices.

, Norwalk 1igh Grade. / i

New York. Grandmother’'s Spices.

k, etc. Gold Medal.

.

%ﬁx’; Spices.

d, Conn. Pure‘
s, New York. Pure.

Providence, R. I. Autocrat Spices.
1l Co., New Haven, Conn. Absolutely Pure.
., Boston, Mass. Royal.
Bridgeport, Conn.
w York. Dakota Brand.
ston, Mass. Slade’s Absolutely Pure.

O
Warranted Pure.

ew Haven, Conn. Crescent Mills.
0., New York. Blue Ribbon.
n & Co., New York. Monarch Brand.
Srownell, Providence, R. L.
pin & Bushnell, New York. Reliable Brand.
“ea Co., Bridgeport, Conn.
Tea Co., Middletown, Conn. Four Leaf Clover Brand.
lontanye & Co., New York. Our Own Spice Mills.
Turner, New York. Star Mills.
‘hite Pepper.
Q&hols & Co., New York. Blue Ribbon,

ea Co., Middletown, Conn. Four Leaf Cl :
lde’s Sons Co., New York. Wild Bcl;ar.ea o
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TED.
VAN iy EXTRACT. D ADULTERA

According to the United Statés standards “vanilla extract is
the flavoring extract prepared from vanilla beans with or without
sugar or glycerine and contdins in‘one hundred (100) cubic
centimeters the soluble matters from not less than ten (10) grams
of the vanilla bean.” Tincture of vanilla of the United States
Pharmacopceia, known commonly as vanilla extract, is prepared
from vanilla beans, cane sugar, and dilute alcohol, 100 grams of
the beans being used for each 1000 cc. of the extract. It will be
noted that the proportion of vanilla beans is the same in both of
the foregoing preparations. :

The common adulterants of vanilla extract are tonka bean
extract, artificial vanillin, artificial coumarin, and caramel, the
latter being used as a color. Artificial vanillin is identical with the
chief flavoring principle of the vanilla bean, but the extract made
from this substance lacks the true flavor of genuine vanilla
extract, owing to the absence of other substances which cannot
be successfully imitated. At the present time vanillin, itself an
adulterant, is adulterated with acetanilid (antifebrine), which not
only is worthless for flavoring but is injurious to health. Tonka
beans are much cheaper than vanilla beans and have a ranker
flavor due to coumarin, which is also prepared artificially for
use in extracts.

Sixty-six samples, 41 from druggists and 25 from grocers,
have been examined, of which 10 were labelled as compounds.

Twelve samples not found adulterated and five samples labelled
compounds bore brand names; these are found in Tables XVI
and XVII. Nineteen samples, all but three of which were from
druggists, were found to be adulterated. All of these adulterated
samples contained coumarin, and in addition two contained
acetanilid, and 14 were artificially colored (Table XVIII).

AELE XVI.—VanNiLLa EXTRACT NOT FOQN

Brand.

Austin, Nichols & Co., New York. Monarch.

Bergquistt le‘"):é'slj gv;ﬁ!zl:tégl.’, (é(.)rll\ﬁ;rwalk, Conn. ]())Olll(ble Strength.
’(1311‘18 }t?;ors(()):k Extract Co., Hartford, Conn. I;Jhager ak.

'Le:vris de Groff & Son, New York, Health Brand.

) East India Tea Co., S. Norwalk, Conn. Acme.d

5 ‘Ida:al Mfg. Co., New York. Id%ﬂ Conc&niaatsza.l gos

|Mod ket Co., Waterbury, Conn. Go ;
I‘Til?:i}gl?garf Co., Norwich, Conn. Supreme.

‘ e A Bosml?f N{iasé'onzunr?]g." Pure Concentrated.
gnig? n"l&:élt;:;nts(g)'éf :“I:\Te:vnY’ork. The Famous Royal Scarlet Brand.

n, Conn. Compound.

ew Haven, Conn. Atwood’s Extra Strong.
ndon, Conn. Concentrated.
Co., New York. Sovereign.
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TaBgE XVIIL—ADULTERATED ANILLA EXTRACT

IR Brand, ot Dealer, 3 | Priceper | Capacityof | o millin, | Coumarin. | Acetanilid. Color.
G v - 0. cent:-, i ounces.
M i
L : i f g
T > . Bridgeport. . i : % % it
17844 |Sold in druggist’s vial__.__._.. --.-|Ballard, Wood and Iranistan aves. | b 35 4 0.25 0.08 0.00 ﬁrnggz{
17842 1L SRS L .---|J. W. Roberts, 1128 E. Main st.__ i 35 4 0.09 0.05 0,00 $ :
g Danbury. ; ‘ N
i s iy (o {1 U e i SR O3 L) M. J. Shanley, 147 Main st. ... % 0.66 0.23 0.00 Artificial.
Hartford. sl
il o T TG O i sSasalnd ----|A. Deutschberger, 1049 Main st. . 4 0.25 0.05 gag ﬁrgggig}
L7dogdehnE oyl Hy. oo Leia G Mike Rates, 41 Albany ave...... 0.63 0.06 0.00 3 ¥
Meriden. i s
17860 |Sold in druggist’s vial_____._______ W. N. Barber, 298 E. Main st.___ 4 2.41 0.12 0.00 ﬁr:}gcﬁ.
S BO TN e e e S e Kapitzke Bros., 8o E. Main st.__ 4 0.63 0.21 0.00 TEVLCLE
Middletown.
17982 | ¢ o« w ta R Chas. A. Pelton, 88 Main st._ ... i o.11 0.10 0.00 Natural. ;
17980 |The McKee Medicine Co., Middle-
town, Conn. Dr. McKee’s Con-
centrated Frodt Extract. (.00 100 Wall, Donovan & Wall, 468 Main Wetigetl
A SN R L R A S T 0.22 0.04 0.03 runcial,
' New Britain., k ap iy
17870 |Sold in druggist’s vial .. ..____.____ Ed. F. Farrell, 355 Arch st....___ 3 0.47 0.08 0.00 GLale
17873 |The McKee Medicine Co., Middle- N '
town, Conn. Dr. McKee’s Con- ;
centrated Fruit Extract.______... Wray & Co., Hartford ave. and s A otiRigad
SPLIEg St e ST e T 0.20 0.06 O.1I rtificial.
New Haven. ] Notidial
17788 |Sold in druggist’s vial..______.____ Chas. A. Lamb, 245 Dixwell ave. 4 0.46 0.07 0408 Aa ,‘;.11"‘} 1
T0 [ aes & SR WS N E. J. McGuire, 1320 State st. _.__ 1A 4 0,27 |  0.05 0.00 Nntl c‘f‘ s
Gyl s i AR A i A PSR Morris Pharmacy, 29 Dixwell ave. i o 4 0.11 0.03 Qqion KR
T7935) A & i MO R gl S. H. Williams & Co., 183 Shelton
A0 dee b AL SR O B 4 0.31 0.08 0.00
New London. '- 1 Artificial
170880 fucte e s 4 o R Wm. P. McBride, 429 Bank st. .. 0.09 0.04 0.00 Aft} ﬁctal-
17946 AR Gl NEGESSIAY oy IR Nichols & Harris, State st. ._____ 0.c7 9,04 oo An}ﬁc!al.
7056 | S 4 o R N ) Taylor’s Pharmacy, 239 State st._ 0.43 0.08 0.00 rtificial.
South Norwalk. 2
17931 AL S o RO A Ed. W. Kelly, Jr., 8 N. Main st. 0.10 0.04 0.00 Artificial.
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MISCELLANEOUS MATERIALS SENT BY PRIVATE
INDIVIDUALS.

Milk. Thirty-three samples were tested, the results of which
are not of general interest. :

Cream. Eighteen samples were tested ; the percentage of fat
ranged from 15.64 to 50.24. .Only the following sample was
found to be below standard: *

- 18728. Bought from L. B. Pond, Unionville. Sent by A. G.
Root, Forestville. It contained only 15.64 per cent. of fat.

17728. Separator Skim Milk, sent by Albert N. Beard,
Milford, contained 0.03 per cent. of fat.

18307. Honey, sent by Allen Latham, Norwich. This sample
gave a direct polarization of —20.7°, and after inversion—27.1°,
both at 21°C.

18958. Canned Corn. Sent by Henry S. Noble, Middletown.
No borax or formaldehyde found.

Foop Propucts EXAMINED FOR THE DAIRY COMMISSIONER IN
THE YEAR ENDING JULY 31, 1907.

The following samples were referred to this station by the
Dairy Commissioner for examination:

Butter and Butter Substitutes. Eighty samples of butter
were examined, of which fifty-nine were unadulterated, one was
artificially colored, nineteen were renovated butter, and one was
oleomargarine. Sixteen samples of renovated butter, seven
samples of oleomargarine and one butter substitute were
examined and were found true to name.

Milk. Seventeen samples were examined, of which eight were
unadulterated, six were watered, one was skimmed and two were
below the standard for total solids.

Molasses. Two hundred and seventy-six samples were
examined, five of which were adulterated with glucose.

Vinegar. Two hundred and nine samples were examined,
forty-nine of which contained less than the four per cent. of
acidity, calculated as acetic acid, which is required by law.

Miscellaneous Foods. One sample of black pepper, one of
chocolate, two of maple syrup, one of mustard and one of olive
oil were not found to be adulterated. Of three samples of
buckwheat flour examined, one was found to be adulterated with
a wheat product; one sample of catsup examined contained

MISCELLANEOUS FOOD PRODUCTS.
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enzoic acid and artificial color; one sample of lemon extract
as found to be adulterated, containing only 0.14 per cent. by
lume of lemon oil ; the three samples of lard examined were all
~ found to be adulterated with cotton seed oil.

b TABLE XIX.—SUMMARY OF RESULTS OF EXAMINATIONS OF
Foop PRODUCTS IN 1907.

Adulterated

Total

Sliliees ot ol aoha 1| Compaund.. [ musbeey

Sampled by Station.
ckwheat Flour.__._._._._... 51 26 ---- 77
_______________________ 2 7 41 89
___________________ 6 6 12
| TN 17 8 1 26
s B S e 39 4 Sl 43
R L T A 18 I 3 22
fream of Tartar -- ..o --aa- 28 2 SR 30
BEpticlEoods Lapisal oo st aes Lot HILPED Sy 3
R S SRR SR 44 1 3 48
.............. St L Lepll 3
86 20 2 108
26 21 2 49
8 5 11 24
72 II I 84
248 26 1 275
37 19 10 66
676 157 81 920
............ 1 S L2k 1
2 I 3
59 21 24 104
........ A T A I
........ 1 I Sl 1
-------- ———- 3 —--- 3
e I i o1 I
.......... 2 Gl e\ 2
.......... 8 9 L 17
............ 271 5 S 276
............ 1 Bles =y I
____________ 1 Rl Y I
............ 160 49 el 209
o 506 90 24 620

7 ',‘._‘Emltk Officers, Con-

and Dealers.
e e ce l - e [
------------ 17 I LI LR 18
........ I ey r: 1
27 6 33
.......... ; 4 AT A I
""""""""" 47 7 A 54
""""" s4d9 254 105 1594
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The station is constantly called upon by individuals to make
examinations of foods, drugs and patent medicines, as well as
minerals, rocks, bodies of animals suspected of being poisoned
and a great variety of other materials..”’

There seems to be an impression that it is a duty of the station
to meet all such calls for work from residents of Connecticut.
This is not at all the case. The station does all in-its power to
make itself of use to the citizens of the state, but the resources of
its.daboratory are insufficient to do much more than is required by
law, namely, to examine authenticated samples of foods, cattle
feeds and fertilizers and to publish the results with appropriate
discussion. Even if its resources were much larger it would still
be obviously wrong to examine at public expense samples which
had little or no importance for the general public.

PART IIL

—_—

' COMMERCIAL FEEDING STUFFS.

By E. H. JENKINS AND J. P. STREET.

. THE LAW REGULATING THEIR SALE.

on 4591 of the general statutes of Connecticut 50 defines
1 “concentrated commercial feeding stuff” that it covers
cally eeds excepting the following:—hay and straw,
made directly from any one of the
t, and feed ground from whole grain
facturer to consumer.
every package of concentrated com-
a statement giving the name and
er or importer, the number of net pounds
ame of the article and the percentages of
contained in it.
requires every manufacturer, importer, agent, or
1 this station, upon request, a certified copy of the
ibed. _ '
ribed for violation of the foregoing sections

porter, agent, or dealer, in a prescribed fashion
station to analyze, annually, at least one sample
which it has collected and to publish these analyses
ulletins, “together with such additional information
o the character, composition and use thereof as may

commissioner is charged with the enforcement of
s of these sections of the statutes.
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SAMPLING OF COMMERCIAL FEEDING STUFFS.

During the fall of 1907, Mr. V. L. Churchill, the sampling
agent of this station, visited 43 towns and villages of this state
and took 197 samples of feeds in thé way prescribed by law.
These samples have been examined chemically and microscopi-
cally and the results appear in tHe followifig pages with appro-
priate discussion. : v

There are also given 4o.analyses of feeds which were sent to
the station for analysis by individuals.

EXPLANATIONS OF ANALYSES OF FEEDING
STUFFS. i

An analysis gives the percentage amounts of Water, Ash,
Protein, Fiber, Nitrogen-free Extract and Fat.

Percentage Amount is the amount in 100. If the protein in a
feed is 17.5 per cent., every 100 pounds of that feed contain 17.5
pounds of protein; and since a ton is twenty hundred pounds, a
ton of the feed will contain twenty times 17.5 or 350 pounds of

~ protein.

Water. However dry a feeding stuff appears to be, it always
contains a considerable and variable quantity of water which can-
not be seen or felt, but which can be driven out by heat. The
amount of water thus present in feeding stuffs is constantly
changing with the temperature and moisture-content of the air
about them, and accordingly no very close comparison of different
feeds is possible, unless the proportions of water they contain are
known and comparison is made on perfectly dry or water-free
substance.

Ash is what is left when the combustible part of a feeding
stuff is burned away by heating to faint redness in a current of
air. Besides sand, usually an accidental impurity, the ash con-
sists chiefly of lime, magnesia, potash and soda, combined with
chlorine, and carbonic, sulphuric or phosphoric acid.

It is from some of these that the bones of the animal are con-
structed and repaired, and mineral matters are as necessary
to continued health and life as any of the so-called nutrients which
the analysis takes separate account of.

The rations commonly fed, however, have a sufficient amount
of these mineral matters to meet the wants of the animal, although

! .
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the addition of salt and of phosphate sometimes has a noticeably
orable effect on the condition of the animal.
Protein is a general expression for the nitrogenous matters
£ a feed, and in this report the term simply means the nitrogen
ercentage multiplied by 6%4. Itisa general and only approxi-
e expression for the amount of those flesh-forming ingredients
feed which contain nitrogen as an essential constituent, which
the most costly and are absolutely essential for the building
repair of the tissues of the body. The protein bodies are
which should be most considered in buying feeds, for
es being the most expensive, they are less easily produced
arm and their residues are more valuable than those of
nutrients in the manure. ;
en-free Extract, sometimes called Carbohydrates,
~ starch, gum, sugar, and pectin bodies. They are
‘extracted from the feeding stuff by water and dilute acid.
the tissues of the growing animal,
: ar of the tissues of adults,
ir combustion within the body,
well nourished animals, supply
s and for any form of

itt géﬁfgl'f.ﬂthe walls of vegetable cells
oure state in cotton fiber or paper pulp.
I p%‘rt f the vegetable substance and of

les fat oil, solid fat, wax, chlorophyl (the
of plants) and other coloring matters, in
can be extracted from the perfectly dry
solute ether. Its use in the ration is largely
L of the nitrogen-free extract, although the
extract has about 2.4 times as much heat-producing
ested nitrogen-free extract.
e has proven that fior each special case of animal
special ratio of digestible proteins to digestible ether
- and nitrogen-free extract is the best and most
‘and within certain limits is necessary.
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THE USES OF ANALYSES OF FEEDING STUFFS.

These uses are several. First, by an analysis compared with
the average of others, any buyer of a feed can see whether it
is of the usual quality. Thus on page-193 the analysis of cotton
seed meal, No. 19795, compared with the average of eleven
analyses given on the same page; shows that it has four per
cent. less of protein and two and three-quarters per cent. less of
fat than the average and is to that extent inferior. .

Secondly, by an analysis compared with the manufacturer’s
guaranty the buyer can see whether in composition the feed
meets what is claimed for it. Thus on page 199 the analysis of
Hubinger’s Gluten Feed shows that it contains about 25 per
cent. less of protein than the manufacturer guarantees.

Thirdly, an analysis often shows clearly whether or not the
feed is adulterated and may indicate also the form of adultera-
tion.

It also makes clear the composition of mixtures which are sold
under names which either convey no meaning or convey a false
impression.

Fourthly, comparison of analyses of a number of kinds of
feed with their prices will greatly help in deciding whether any
one of them is worth to the feeder what is asked for it. Too
often the prices of feeds bear no relation to their real feeding
value. This matter is discussed in following pages.

Lastly, the chief use of these tables by feeders should be as
a guide to the skillful compounding of rations for farm animals.
How this is done cannot be briefly explained within the limits of
this report. A knowledge of the principles of cattle-feeding is
essential, which should be gathered by studying books which treat
of the principles of cattle-feeding and of the art of compounding
rations.

DISCUSSION OF THE ANALYSES.

The microscopical and chemical work in connection with these
analyses has been done by Mr. Street and under his direction,
with the codperation of Messrs. Bailey, Morrison and Stevens;
the results have been discussed by the director.

COTTON SEED MEAL. 169

Oi1L SEEDp PropucTs.

Cotton Seed Meal.
“Analyses on pages 192 and 103.
Of the eleven samples examined four fail to meet the seller’s
anty of protein,* as follows:

;1 Owl Brand, F. W. Brode & Co. Protein deficient by 2.44 per cent.
““ ‘“ “ “ “ “ g “ 3.3I “

6« “ “ 3.75

3

Hunter Bros. Milling Co.

‘ery large quantities of cotton seed meal are yearly brought
the state for use as a fertilizer as well as a feed. But last
more than a third of the 170 samples analyzed fell below
guaranty, some southern shippers rejected all claims for
account of low grade meal, knowing that they could
reached by legal process without too great expense to
nt the attempt, and cotton seed meal has never been so poor
in- s at present. The protein average,
inspection by this station.

)

| and sent by Purchasers.

ﬁtozk of M. D. Leonard & Co., Watertown,
cent. of protein, or nearly ten per cent. less
eed. Its high fiber content, 15.89 per cent.,
on with hulls.

n Seed Cake, sold by Continuous Extracting
n, New York, sent by J. J. McNally, Springfield,
40.31 per cent. of protein and 10.74 per cent.
ither more fat than is usually found in cotton seed
d by the usual process.

ort the protein in a feed is consid i i

: otein ered in substantial agree-

tearanty if it is not more than one per cent. below it. Aen
alen oge-hundredth per cent. of nitrogen is made in com-

i :13 l.guaragteed composition of fertilizers (to cover

b I?gug a6r}A a:gl;;?lxg), and asb protein is calculated from

it ,p i wance about 614 times as large as
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Linseed Meal.
f Analyses on pages 192 and 193.

“Linseed Meal,” “Oil Meal” and “Flax Seed Meal” are
trade names for ground flax seed from which more or less of the
oil has been removed. By the “old process” the oil is partly
removed by pressure, leaving from 5 to 10 per cent. in the meal.
By the “new process” the oil ig so far extracted by naphtha
as to leave, usually, less thanr 2% per cent. in the meal. New
process meal is rather more uniform in composition and contains
more protein than old process meal. |

Two samples of new process and three of old process meal
have been examined. All are of good quality, unadulterated and
fully meet the manufacturers’ guaranty.

A sample of linseed meal, 18719, sent by Thos. Holt, South-
ington, contained 35.50 per cent. of protein and 7.10 per cent.
of fat.

WaEAT PrODUCTS.

These are by-products in the manufacture of wheat flour.
Several different processes of milling are in common use, yield-
ing by-products which are not alike in composition.

Wheat Bran consists of the outer layers of the wheat kernel,
which are dark in color and do not easily pulverize.

Wheat Middlings, as found in the feed market, consist of
inner layers of the covering of the kernel, which are lighter in
color and more easily pulverized than bran, and of other parts
from which fine white flour cannot be made.

Many mills do not sell bran and middlings separately, but run
them together, often with other waste wheat products, and sell
the mixture as “Mixed Feed.”

Bran from Winter W heat.
Analyses on pages 192 and 193.
Analyses of eight samples are given in the table; in the four
cases where guaranties were given the composition corresponded
with them.

Bran from Spring Wheat.
Analyses on pages 192 to 105.

Of the nineteen samples analyzed sixteen had the guaranty of
composition which is required by law and in every case but one
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the analysis. showed as much protein and fat as the guaranty
led for.: Sample 19776, Clover Leaf Bran, contained only
.06 per cent. protein and 4.82 per cent. fat; some oat hulls were
nd in this sample, not, however, in quantity sufficient to explain
low protein. y ‘

. The guaranteed amount of protein in the spring bran ranged
m 12 to 16 and the actual amount present from 13.06 to 16.25

cent

ple of Jersey Bran, 18721, sold by Christian & Co., sent
os. Holt, Southington, contained 15.00 per cent. of protein
- per cent. of fat. )

aple of Banner Bran, 18803, sold by Banner Milling Co.,
Y., sent by N. M. Nettleton, Washington Depot,
per cent. of protein. i ;

: ~sent by Wilson H. Lee, Orange,

dlings from Spring Wheat.

yses on pages 194 to 107.

ere analyzed; all appear to be pure and of
Of the 16 samples, 12 had the guaranties
nd in all cases the protein guaranty was satis-
there was a slight deficiency in fat.

Mixed Feed from Winter Wheat.

Analyses on pages 196 and 197.

seventeen sa_tmples analyzed were of good average
but only seven of them bore the guaranty required
aranty in each case corresponded with the com-

gc'lods as regards protein, but in one case there
ency in fat.

nty. Five brands did not have the

ey
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Mixed Feed from Spring Wheat.
Analyses on pages 196 to 199.

The analyses of the eleven samples show them all to be of
average composition; the six samples. guaranteed as required
by law satisfy their guaranties. i

A sample of Trojan Mixed Feed; 18731, sold by The Allen &
Wheeler Co., Troy, Ohio, and sent by W. F. Griswold, Rocky
Hill, contained 16.87 per cent. of protein, 4.35 per cent. of fat
and 5.66 per cent. of fiber. :

A sample of Buckeye Mired Feed, 19199, sold by American
Cereal Co., Chicago, through A. N. Goddard, Simsbury, and sent
by C. H. Eno, Simsbury, contained 16.25 per cent. of protein and
5.17 per cent. of fat; being in close accord with the analysis of
the sample of the same brand collected in the regular inspection.

Maize Meal.

Two samples of corn meal, sent by A. H. Gallup, Scotland,
were analyzed. 18786 was ground and sold by the E. A. Buck
Co., Willimantic; it represented western corn grown in IQOS.
18787 was ground from corn grown by Mr. Gallup in 1906 and
represented a mixed variety of flint corn. The composition of
the samples follows:

18786 18787
MVater i aiinhec Sl SWIEE LG G 10.05 0.95
- A e A AR S T 1531 1.46
Protain it U M S R 9.63 9.54
Fiber . Lo elie Satiiiie iyl i iy 1.55 1.18
Nitrogen-free Extract ............... 73.39 731
B R S 4.07 4.66

100.00 100.00

A sample of a corn product, 18727, sent by B. Hawley & Co.,
Stepney, contained 9.37 per cent. of protein and 3.76 per cent. of
fat; it resembled corn meal in composition.

Gluten Feed.

Analyées on pages 108 to 201.
Nine different brands of Gluten Feed have been offered in the
state this fall. All of them have the guaranty of composition
as required by law. Five of the brands, however, do not by any
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b eans meet this guaranty. These deficient brands are Bay State,
" Hubinger’s, Illinois, Michigan and Union Starch and Refin-

o per cent. below its guaranty in protein.
Buffalo Gluten Feed. Five samples were analyzed, all of which
hstantially satisfied their guaranty of both protein and fat.
Globe Gluten Feed. The six samples analyzed all exceeded
protein guaranty, the average excess being about two per
One sample was not guaranteed as required by law.
ubinger’s Gluten Feed. The single sample contained 2.38
cent. less protein than was guaranteed; the guaranty of 27
ent. is much too high for gluten feed of its quality.
brand of gluten feed for the last three years has not met
Jaims of the manufacturer, FEach year the percentage of
in found has been very decidedly less than the guaranty.
‘mant , whose attention was called to these facts,
h the guaranty shall correspond with

gle sample analyzed was 4.13
iranty.

ed. A single sample analyzed 5.50 per
ein guaranty.

The single sample exceeded by 3.87 per
otein guaranty of 20 per cent.

Refining Co.s Gluten Feed. The single
s 2.63 per cent. low in protein.

. Feed. The three samples analyzed satisfied

N

Buffalo Gluten Feed, 18720, sent by Thos. Holt,
contained 24.12 per cent. of protein and 2.56 per
Another sample of the same brand, 18737, pur-
~_Abm:r Hendee, New Haven, and sent by Wilson
e, contained 25.25 per cent. of protein. Both
sfied the usual guaranty for this product.

of Gluten Feed, 19029, sold by Douglas & Co., Cedar
owa, sent'by Meech & Stoddard, Middletown, and
contain 24.00 per cent. of protein, was deficient
dient by nearly three per cent. The analysis follows:
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19029
AT R e o SR A e 8.19
PUBHT et S o e e LU 1.47
Rratern i b I e I AL R e 21.13
T A LSRR TR el ol TR WbV 6.94
Nitrogen-free Extract ......... E s BT
1 R S O RIS VR B PREERE R 4.56

100.00

A samplé of Gluten Feed, i9383, brand unknown, sent by
Wilson H. Lee, Orange, contained 23.13 per cent. of protein.

Hominy Feed.

Analyses on pages 200 to 203. ;

This material, also called “Hominy Chop” and “White Meal,”
is a by-product from hominy mills and breweries.

Five brands of Hominy Feed did not bear the statement of
composition as required by law.

Sixteen samples were analyzed, and of the ten bearing guaran-
ties three were low in fat and one, 19787, sold by Chase Grain
Co., Norwalk, was distinctly inferior in quality, containing 2.00
per cent. less protein and 1.85 per cent. less fat than was
guaranteed. It contained 11.06 per cent. of fiber and a micro-
scopical examination showed the presence of considerable corn
cob.

Star Feed. Three samples of this material were examined,
one of which was not guaranteed ; all showed a marked deficiency
in fat, and contained considerable corn cob. Although this
material is sold under a guaranty somewhat lower that that of
pure hominy feed, the price asked is practically the same.

Rye Probucrs.

Analyses on pages 202 and 203.

Three samples of rye products were analyzed, marked bran,
middlings and feed respectively. None of the samples was
guaranteed as required by law. The sample of bran was much
below the average for this material; in composition it resembled
more a ground rye. [
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BUCKWHEAT MIDDLINGS.

. Analysis on pages 202 and 203.

~ The single sample analyzed was of good quality and in spite
the increased selling price over previous years was a cheaper
than any of the wheat or rye products examined this year.

Rice Probucrts.

Analysis on pages 202 and 203.
‘The single sample of Ground Rice analyzed was somewhat
ader average composition. It appeared to be the residue from

ooked rice product. i
sample of rice bran, 19696, sent by Chas. M. Cox Co.,
ston, had the following composition:

MiISCELLANEOUS Propucrs.
19356, sold by F. A. Rolston, South Man-

E. Bailey, Glastonbury; cost $22.00 per ton.
Peas and Beans, 19429, sent by P. A. Holt,

I

[

‘ 19356 19429

R AR e R S 11.50 13.97

oy g B R S EMIA L 3.62 271
........ SN L 0138 20.25
.............................. 18.31 18.49
............... 56.24 43.02

e TR R S S R S 0.95 1.56
100.00 100.00

s e e T el et A e A i e sl LT s i e o Lt bt P asa Skt L i e
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BARLEY ProDUCTS.
Malt Sprouts.

Analyses on pages 202 and 203.

Barley, previously soaked in water, s allowed to germinate
until the characteristic ferment, diastase, has developed, when the
grain is killed by drying it. The barley sprouts become brittle
and are removed from the grain before it is used for the “malt-
ing” of starch. ¥

The six samples of sprouts, four of which have a guaranty,
are quite uniform in composition and of average quality; all of
them had somewhat less fat than was guaranteed.

Dried Distillery Grainy.
Analyses on pages 202 and 203.

This is a residue from the whiskey or spirit manufacture.
Certain grains, corn, or oats, or a mixture of the two ground fine
and mixed with . water, are first cooked to disintegrate and dissolve
the starchy matter in them. This starch is then converted into
sugar, usually by the action of barley malt, yeast is next added,
which ferments the sugar, forming alcohol, and finally the whole
fluid mixture is pumped into a closed vessel or still and the
alcohol driven off by heat.

There is left a cooked semi-liquid mass called “distillery slop”,
containing all that was in the grain originally, except the starch
and sugar. This distillery slop if dried at once, or after putting
through a filter press, makes an excellent cattle food.

Five samples were analyzed, representing four different brands.

Ajax Flakes. The two samples examined contained on the
average 31.69 per cent. of protein, and were slightly below the
guaranty; the percentage of fat, however, was 1.19 per cent.
above the guaranty. i

Fourex Grains. The single sample analyzed was 1.06 per cent.
low in protein, with an excess of 3.75 per cent. of fat.

A 1 Distillers’ Grains. This is a lower grade product, also made
by the J. W. Biles Co. It contained only 21.56 per cent. of
protein, 4.44 per cent. under the guaranty.

Continental Gluten Feed. This material continues to be sold
erroneously under the name “gluten feed.” The single sample
analyzed was 3.44 per cent. below the protein guaranty and 1.80
per cent. below in fat.
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Six samples of distillers’ grains were sent in by the purchasers,
and their analyses are given in the following table.

18723. Biles’ Fourex Grains, made by the J. W. Biles Co.,
incinnati, Ohio, sent by Thos. Holt, Southington.

~ 19102. Biles’ Fourex Grains, sent by Thos. Holt, Southington.
19101. Biles’ Twoex Grains, sent by Thos. Holt, Southington.
18100. Continental Gluten Feed, made by Continental Cereal
Peoria, Ill., sent by Thos. Holt, Southington.

18907. Climax Grains, from stock of S. E. and W. G. Brown,
nth Manchester, sent by O. E. Bailey, Glastonbury.

9682. Sold by a Kentucky distillery, sent by Meech & Stod-

19101 19100 189 19682
6.97 7.36 11.58
4.07 2.62 2.67
29.44 3263  24.00
8.609 11.03 10.78
3520 3427 4202
15.54  12.00 8.95

'100.00  100.00 100.00

residue of the mash from beer brew-
of barley grains deprived of their starch
Che sample examined fully satisfied its
as somewhat low in fat. At present prices
leapest feeds on the market. '

_ “t s Brewers Grains, 19008, sold by Brower &
guaranteed 24.5 per cent. of protein and 6.3

d sent by D. A. St. John, New Canaan, had the
12 oA

................
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Mixep FEEDS.
Corn and Qat Feeds.

Analyses on pages 204 and 205.

These are mostly manufacturing wastes, sold under various
proprietary names, some of them Ccontaining a considerable
amount of hulls. The protein in them ranges from 7.75 to 10.25
and the woody fiber from 2.58 to 10.85. All of them are
mixtures of corn and oat wastes; some with added hulls. Eclipse
Feed also contains a wheat product All the samples, except the
two provenders, 19884 and 19829, bore a guaranty, which was
satisfied in all cases. Their selling prices range from $32.00 to
$37.00; the average, $33.35, strange to say, is higher than that
of any of the standard high-grade feeds, except linseed meal,
while supplying but from one-fifth to one-half as much protein.

Three corn and oat feeds, sent by indlviduals, were partially
analyzed as follows:

18507. Victor Feed, sent by P. Schwartz, New London, and
guaranteed 7.50 per cent. of protein and 3.00 per cent. of fat,
contained 7.75 per cent. of protein.

18866. Provender, sent by J. L. Glover, Shelton, contained
9.56 per cent. of protein. Mr. Glover writes of this feed “Our
horse refuses to eat it or even smell of it.” Under the micro-
scope it appeared to consist entirely of corn and oats.

19648. This feed was sent by Mrs. S. R. Hull, New Haven,
who complained that it seemed to poison her horse. The sample
was free from mustiness, and consisted of corn and oats; under
the microscope no foreign matters were detected.

Wheat and Cobs.

Analyses on pages 206 and 207.

Here are included two mixtures of wheat products and ground
corn cobs sold under the name “mixed feed.” This name has
been long recognized by the trade as applied to a mixture of bran
and middlings from the flour mills. Its use applied to a mixture
of wheat feed with the comparatively worthless cobs is clearly
a deception unless the tag plainly discloses the real nature of the
mixture. Cobs have a certain feeding value but this value is
small as compared with bran or genuine mixed feed. The two
mixtures in question were sold with tags attached, which showed
the presence of cobs, and they both bore a guaranty which to the

VARIOUS MIXED FEEDS.

Corn, Oats and Barley.
Analysis on pages 206 and 207.

he inflswmg composition :

L S RS SR e
..............
...............

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

................
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telhgent purchaser should have indicated that they were not
‘w re wheat feed. The Jersey Mived Feed contained but 8.69
- cent. of protein, 1.31 per cent. under the guaranty.
be noted that the average selling price of these feeds was.
50, only $3.00 less than that of genuine mixed feed, while
contained only a little more than half as much protein.
sample of Stone’s Winter Mived Feed, 19384, sent by Ira
Peck, Hartford, contained only 10.38 per cent. of protein.
ed to consist of bran, middlings, corn and a little low grade
. corn cob was detected under the microscope.

It is

It

s Stock Feed is a mixture of products from these
nd satisfied its _guaranty in both particulars.

, wheat, oats, rye, bindweed, etc. Wik
itained very little dirt. The feed is
h content of fat, from 18 to 19 per
about the same as high-grade wheat
aellmg price was $26.67, about $6.00

xFeed 19679, sent by E. H. Talcott Est.;

AR e ey
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Proprietary Horse Feeds.
Analyses on pages 206 and 207.

Here are included the analyses of five samples. The sample
of Husted's Horse Feed was not guaranteed as required by law ;
the other four samples satisfied both their protein and fat
requirements. 4

Sucrene Horse Feed contains malt sprouts, linseed, barley and
corn products, oat product w(hul'ls), weed seeds and a sugar
product. s

Buffalo Cereal Co.’s Horse Feed contains cracked corn and oat
product (hulls), a wheat product, and a little linseed meal.

Husted’s Horse Feed contains corn, oats and wheat products.

Molac Molasses Horse Feed contains corn, oats and wheat
products, weed seeds, a little cotton seed meal, linseed meal and
molasses. i

Proprietary Dairy and Stock Feeds.

Analyses on pages 2006 to 200.

Here are included a number of feeds apparently designed
especially for cows in milk. All of them have a guaranty of
composition.

One sample of Biles’ Union Grains, bearing a protein guaranty
two per cent. higher than the other two samples of this feed,
was deficient by 2.88 per cent. Blatchford’s Calf Meal and
Buffalo Creamery Feed were slightly deficient in fat. The
sample of Hammond's Dairy Feed analyzed contained only 15
per cent. of protein, two per cent. below the guaranty.

The materials found in these dairy feeds are as follows:

Sucrene Dairy Feed. Corn, barley, oat and wheat products,
cotton seed meal, linseed meal and a sugar product.

Biles’ Union Grains. Corn product (gluten feed), wheat, oat
and barley products, cotton seed meal, linseed meal and malt
sprouts.

Blatchford's Calf Meal. Linseed meal, bean meal, cotton seed
meal and fenugreek.

Buffalo Creamery Feed. Corn product (gluten feed), wheat
product, cotton seed meal and oat chaff.

Buffalo Stock Feed. Corn and oat products.

Wirthmore Stock Feed. Corn product (hominy) and oat
product.

R Py T T T B e T Ty Ty e el & A -
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" Daisy Dairy Feed. Corn, oat and wheat products, cotton seed
" meal, malt sprouts, barley residues and molasses.

Sterling Stock Feed. Corn, oat and wheat products. ,
Matchless Stock Feed. Corn product (hominy), wheat product
and oat hulls.

Molac Dairy Feed. Wheat, oat and corn products, cotton seed
eal, weed seeds and molasses.
Quaker Dairy Feed. 'Wheat, corn and oat products and a little
tton seed meal.
Hammond's Dairy Feed. Corn and oat products, malt sprouts,
stillery residues and molasses.

A sample of H. O. Dairy Feed, 18722, sent by Thos. Holt,
ington, and one of Biles’ Union Grains, 19430, sent by
s. J. Smith, Middletown, had the following composition:

18722 19430

Water Sl 0.30 10.74

‘ S0 4.35 6.56
e 1425 23.75

S 18,35 8.42

EMRLIR . TUB6 72 41.50

s R e 0.03

100.00 100.00

?ﬁéré examined, all of which were guaranteed

f’fee‘d was 1.75 per cent. low in protein and 0.37
fat.
I Feed Alfalfa Meal was 1.75 per cent. low in
I.I13 per cent. low in fat. It appeared to be pure
1e ha.y seemed very mature and the sample contained
ge of fiber, 31.58 per cent.

feeds consisted of the following materials :

try Feed. Wheat and corn products.

ultry Feed. Wheat bran, corn and oat products

Po
Poultry Feed. Corn and wheat products and a

f Rellom Mash, 18749, made and sent by €./G;
naan, had the following composition :



182 CONNECTICUT EXPERIMENT STATION REPORT, 1907—IQOS8.

18749

Water! e raliin ity L sl ol WA 8.95
AR e A EINO R | SR RN Y 7.66
130 a1 ¥ BRpeat b g SRR o R e ) A e 24.19
BADEE i A Lo s i e e P e 7.93
Nitrogen-free Extract ... .l covevivessiis 44.81
1205 AP AR R RAST AR EOB T IR AL B (T, 6.46
- 100.00

A sample of screenings, 18793, sent by P. A. Holt, Farmington,
was subjected to a botanical analysis with the following result:

Per cent. by weight

Banseed s sl s B 6 e e U I PRSI el 84

Cereals BrokenWileat o W ot S b el o e el gt o 10.1

ferackeditenrng Eron P |0 ol LS s e e LR 2.3

Ui P Rt A A A N TS ORI S D 2 22

Bapt ey L I S e s s S S S R L 0.7

Grasses, German millet, (Setaria ! tahca Beatry,) (o s S aered 0.1

Barnyard grass, (Panicum Crus-galli L.) ................ 0.1

Yellow Foxtail, (Setaria glauca Beauv.) ............couunn 37

Green Foxtail, (Setaria viridis Beauv.) .......c.covvueinnnn 11.4

Weeeds, Charlock and jother CrtilCiers .. L iiavivadiis va sisiasosle s s 10.6

Black Bindweed, (Polygonum convolvulus L.) ............. 8.3

Lady’s Thumb, (Polygonum persicaria L.) ................t 1.3

O tHeripolyoontniRn ARt A 0 S 0.1

White dock, (Rumex salicifolius Weinm) .................. ]

Ralse flax, '(Camelia satena Fo )/l i il il s s atsls bista 0.4

Pig weed, (Chenopodism Sl i vuiais sbid s dnsissmimnss s 81

Compositae iyl gl R sat il ari it e B L B aR 1.0
Dst,‘broken! seeds ete b oSV Sy A N 15.5 °

Straw;isterrsy efel LGRS Rt TR R e L B S e s 5.5

100.0

Meat Scrap.

Analyses on pages 208 and 209.

One sample was analyzed and was found to be of average
quality. It did not bear a guaranty as required by law.

Two samples of beef scrap were sent by W. E. Sayles, Daniel-
son. One, 18929, made by Darling & Co., Long Island City, N. Y.,
contained 62.75 per cent. of protein and 13.27 per cent. of fat.
The other, 18930, manufacturer unknown, sold by Park Pollard
Co., Boston, contained 56.13 per cent. of protein and 15.04 per
cent. of fat. Both samples exceeded their guaranties in both
particulars.

MISCELLANEOUS FEEDS. 183

MISCELLANEOUS.

Peamtt'Refuse, a by-product in the manufacture of peanut
utter, consists of the hulls and small bits of the roasted peanut.
sample, 18795, was sent by R. B. Smith, Berlin, who reports
at poultry like it very much. It contained:

s o S A SRR € R S 3.57
R Sa A IO SR N o A DR L 4.68
(o T AL e OSSR e I SR s 22.38
PR VAR U o D U SRR S L R L 793 ¢
Nitrogen-free EXtract ....... . eeboesesos 28.75
17 S S SR S s s SR G SN 32.80
100.00

vira Vim Molasses. This is sold as a stock feed by the
oston Molasses Co. for 14 cents a gallon and, with freight added,
t the purchaser 1674 cents delivered. The gallon weighs 12

ds.

.A sample, 19961, was sent for analysis by E. H. Austin, Gay-
sville, who reports feeding with good results a pint a day in

ree feeds on grain to horses which are fond of it. The sample
IRRCI B tye 0 G e L S e i B 25.72
e o VA R RN SR VR S R R 6.24
Of which soluble in water ............. 4.02
insoluble in water ............ 2.22
' Total nitrogen calculated as protein .............. 2.88
Matters by difference, sugar, gums, etc. ........... 65.16
100.00

THE DIGESTIBILITY OF FEEDING-STUFFS.

ertain part of every feeding-stuff is indigestible and passes

ugh the body into the dung without doing anything to

the animal. The value of a commercial feed rests wholly
t portion of it which the animal can, under favorable condi-
, digest or appropriate and make a part of itself. Some

nals have greater power of digestion than others, and the
unt of any ingredient, protein, fat, or fiber, digested by a

1 animal depends much on the proportion of other ingredi-
which are fed along with it. Thus, if starchy matter is

N too large proportion, a considerable part of it will pass
the dung and be wasted. But fed in proper fashion over go
cent. of it may be taken up by the body and nourish it.

e,



184 CONNECTICUT EXPERIMENT STATION REPORT. 1Q07—IQ08.

Table I gives the “digestion coefficients” of most of the feeds
mentioned in Table IV.

The digestion coefficient of protein, for example, in cotton seed
meal is 84. This means that in a Rnoperly made ration, neat
cattle, in good health, may be expected, on the average, to digest
about 84 parts out of every 100 parts of the protein of cotton seed
meal of good quality. The table has no great mathematical
precision, but is, nevertheless, a valuable general guide in feeding.

The use of the table is quite simple. Suppose analysis shows a
certain sample of cotton seed meal to contain 43.5 per cent. of
protein; that is, 43.5 pounds of protein in 100 pounds of the
meal. It is desired to know how much digestible protein is con-
tained in 100 pounds of meal. The table of “digestion coeffi-
cients” shows that of every 100 pounds of crude protein in cotton
seed meal 84 pounds are digestible. It follows, by the rule of
three (100 is to 84 as 43.5 is to 36.54), that, of the 43.5 pounds
of protein, 36.54 pounds are digestible. To apply the table,
multiply the percentage found on analysis by the proper coeffi-
cient taken from the table and divide the product by 100. The
result will be the percentage amount of digestible protein, fiber,
ctc., as the case may be. ]

In Table IV, under the averages of analyses, will be found
calculated the average digestible nutrients contained in the dif-
ferent feeding-stuffs, so far as the data at hand permit.

TABLE I.—DicEsTION COEFFICIENTS, OR PERCENTAGES OF THE FooD INGREDI-
ENTS, FOUND BY ANALYSES, WHICH ARE DIGESTIBLE BY NEAT CATTLE.
(Lindsley’s Compilation, Eighteenth Report Massachusetts (Hatch)

Agricultural Station 1903, page 240 et seq.)
Nitrogen-free

Protein, Fiber. Extract. Fat,
Cotton Seed Meal ........... 84 35 78 04
Linseed Meal, new process ... 84 74 8o 8o
Linseed Meal, old process ... &g 57 78 89
Gommy M el taliny Jl silan i 66 A5 02 o1
Hominy Meal and Star Feed 65 67 & 02
Gluten Feed |, .00 L Lilii i 85 76 89 83
Wiheat iBran{in starisl, 7 77 39 71 63
Wheat Middlings ............ 77 30 78 88
Wheat Mixed Feed .......... 78 62 77 8l
Rye Feeds  Copoilaloh 2 [ 8 5 83 00
Oats’ il G FE NIt i 77 31 77 89

Buckwheat Middlings ....... 85 17 83 8

O o R T g P g T s Sl rad Il 1 Ags . _fie 2 Lafe et A ok
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Nitrogen-free

Protein. Fiber. Extract. Fat.
VAL SOTOULS, 4iosvs v s s sis/a% s 8o 34 69 100
Dried Distillers’ Grains ...... 73 95 81 95
Brewers’ Grains .....ooveee-. 81 49 57 89
Quaker Dairy Feed .......... 70 55 50 74
Corn and Oat Feed, Provender 71 48 83 87
Wheat and Corn Cob ........ 63 28 71 92
Sucrene Dairy Feed ......... 61 72 73 95

EGARDING THE PURCHASE OF COMMERCIAL FEED-
i ING-STUFFS.

well-managed dairy farm should produce all of the coarse
der,—in form of corn fodder or stover, hay and ensilage,—
iich is needed for the stock, and, excepting under unusual con-
ons, should also supply an abundance of starchy food, such
rn meal and in some cases oats and barley, for feeding
0SEs.

he absence of clover, alfalfa or other leguminous crops, to
- feeds rich in digestible protein,—considerably richer in it
corn meal.

“his will appear from a glance at the following statement of
‘average composition of the coarse fodders commonly raised
the farm, and of the amounts of digestible matters,—
rients,—in them.

Composition. Pounds per one hundred.

Hay of i Red

Jugd) RS g
............. 14.0 14.0 14.0 40.0 8o0.0 40.0 13.3
e B 5.3 4.2 4.6 3.9 1, 2.8 1.4
...... Lol Sl 84 6.5 4.6 17 4.7 0.1
.............. 27.7 28.1 285 20.6 5.4 14.8 2.0
Bz ... A28 am g IOREE T T 0 36,01,y 70/3

2.3 1.0 1.5 0.8 0.7 7 3.9

Corn Corn Corn Corn
Stover. Silage. Fodder. Meal

100.0  100.0 100.0 100.0 100.0 100.0 I00.0
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Digestible matter, “Nutrients,” in pounds.
Hay of Red

Qe Too b | Com ISR SR o
Brotern s L i s Tl 3.7 4.0 4.0 oo 0.8 alT 6.0
HEDeRd s 18.0 14.1 17.4) +13.2 3.5 (o ISR
N.-free Ext. ...... 25.3 1269 1 2728 Ni1v.8 i BN 6 A6
Eatiaite e 1.0 1.0 0.8 0.5 0.5 1.2 22

Pounds of nitrogen, phosphoric acid and potash.

Nitrogen ' .. ki 12600 L34 " rog 0.74 0.27 0.75 1.45
Phosphoric acid .... 0.3z Lo & LN o e 13 020 0.I3 0.54 0.7
Botashouite e i 1.61 T2 1098 E0.021 . @301 (080 1110.3

Twenty-five pounds of dry, coarse fodder is«about as much as
the average cow, weighing perhaps 850 pounds, ought to eat per
day of such kind of feed. The following statement shows the
digestible food in this quantity of hay, and for comparison the
approximate amounts which experience shows are required by a
cow of 850 pounds in full milk. '

In 251bs. Standard
hay Requirement
pounds. pounds.
Geganicrmagiend s caillvn A el 20.0 21.
Digestible protein ................ 0.9 1.8-2.1
o fiber and N.-free Ext.... 108 10.6-11.2
# 2 A IR Oy 0.2 0.4-0.6

From this it appears that meadow hay, if fed in sufficient
amount to supply the daily need of the animal for non-nitrogenous
nutrients and organic matter, supplies only a scant half of the

‘protein requirements. It cannot be fed in quantity sufficient to

meet this protein requirement because the animal cannot handle
this quantity.
The case cannot be greatly improved with corn meal alone.
Fifteen pounds of hay with 8 pounds of corn meal will supply:
1.04 pounds of digestible protein,
L1065 L 10 i iy fiber and N.-free ext.,
(o197 5 VRt # 7 fat,
which is far from enough protein but is about as near as we can
come to a Standard ration with these two things. There is
needed some feed, rich in protein and relatively poor in starchy
matter, to “balance” the ration so that neither the coarse fodder
nor the meal shall be fed to waste.
A ration made up of 1234 pounds of hay, 2 pounds cotton seed
meal and five pounds each of corn meal and wheat bran would
supply about:

TN, o AT LR g Y g
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20.0 pounds of dry organic matter,

Sopy e “ digestible protein,
tra % g (i fiber and N.—free ext.,
0'6 « it i fat,

* which fully meets the requirements of a standard ration for a
‘ in full milk. :
-FO‘%"h‘: analyses given on following pages show V\.rhat feeds are
t present on our market, which of them mefet this demand for
estible protein at reasonable prices and which of them do not
‘ .get this demand and cannot be fed to advantage.. .
" The main facts given in Table IV are summarized in T a‘ble
which shows, first, the average composition of these feeding
uffs as determined by our recent examination and arranged
cc rding to the per cent. of protein in them; second, the gmount
digestible matter in each feed, as far as we have been able 'fo
te it, third, the average retail prices of the feeds in
and November last; fourth, the number of pounds of
2 i ents) purchasable for one dollar in eac'h
the quantities of nitrogen, phosphoric
in each. The figures regarding phos-
ave been taken chiefly from recent
tion . They were not obtained from the
examined here but are approximately cor-

ned are tabulated in six groups. The follow-
ves the average quantities (in pounds) of digest-

and nitrogen-free extract and fat purchasable
Tit.} each of these groups. :

JTRIENTS PURCHASABLE FOR ONE DOLLAR.
Fiber and

Protein. Nitrogen- Fat.
b free Extract.

ining over 30 per cent. protein ....... 7.7 10.3 4.8

2810130 I SR s PaOilasias 38

20 to 25  “ BT R N 1201 33,7 2.4

TEUE0: 20 () 1 iy RSN 8.3 20160 ) 2.4

A ) oy A gl 26l 2.0
less than 10 R 38t 136001 2.3

unt of digestible fat is nearly the same in these different
The chief difference is in the amounts of the other two
ts. Protein is by far the more expensive of these two,
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more than one-sixth of it being nitrogen, the element most
generally lacking in our soils, most expensive to buy in fertilizers
and most necessary to “balance” the feed of our stock.

If the feeder is mainly concerned in getting protein for his
grain feed he certainly cannot afford to buy feeds of the last
three groups, containing less than about 20 per cent. of nitrogen.
But even if he wishes to buy starchy food, he can get more for
the same money in group three than in four and five, and consid-
ering that he gets more than twice as much protein along with
his carbohydrates in group three than in group six, while the
quantity of starchy matter is but little less, the economy of buying
these very low protein foods even for the starchy matter in them
is more than doubtful.

To these considerations should be added that of the manure
value of the feed.

The richer the feed in protein, the richer will be the manure
in nitrogen—its most costly ingredient. With the figures given
here, the quantities of nitrogen, phosphoric acid and potash of
the ration can be computed.

If from these one-fifth is deducted for what goes into the
milk, the remainder is approximately what goes into the dung.

v
-

WEIGHT OF ONE QUART OF VARIOUS FEEDING
STUFFS. : :

The following table gives the weight of one quart of f:he fee.:ds
ed, and is useful to calculate the weight of grain ration
'fr:)m the measure which is almost universally used on 'farms.
is table was prepared by Mr. H. G. Manchester, of Winsted.

II.—THE AvirAGE WEIGHT OoF ONE QUART oF EACH OF THE
Feeps NAMED.

I Pounds
Sotton G T e R 1 AT KRR ;f
e e e R L %
[N eal e s nrOcess et it L D G e 0.9

Gt R T L S R 1.4
. MR L S

*
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g

TasLE III.—AVERAGE CoMPOSITION OF FEEDS, SELLING PRICE. »
DoLLAR AND FERTILIZER INGREDIENTS.

In 100 pounds :lfn%e:ct,fare contained :l:_‘e’ggr}’[:‘i‘:;]; gfoé:?i‘i
b L o dlgkatible g g | e o i
. 1 [ERD | sua| E &5 e e e Cost
§ | ¢ |35 s |BEE|BEE| B E . i B R
£ | & rga| B |2gRa| & | B || £ g | Bok s g £g 8
il AT SR o & | &g £ X &
1. Protein over 30 per cent. Bt
Cotton Seed Meal .- - occomannn- 9.44 6.87/38.89| 8.82(26.34/ 9.64((32.5 3.1{20.5| 0.T a
Linseed Meal, new process-...----- 10:97| 6.22|36.69| 8.46/34.60| 3.06((30.8| 6.3127.7| 2.7 Seed Meal .- —-ooooooo--- 20.1 | 14.6 5.6 6.2 2.9 | 1.9 [$32.36
i «'* ' old process....-Li-t. 11.33| 5.39|34.40| 6.87|34.45| 7.56|/30.0| 3.9/26.9| 6.7 Dleal, new process. - 18.4 | 20.3 | 1.6 59| 1.8| 1.4 | 33.50
H. G. Dried Distillery Grains- -.----- 8.06| 2.80!31.22|11.80|32.70|13.33 ||22.8|11.2/26.5|12.7 ! ~old process .- .------ syt Gl R 4 55| 1.6| 1.3 ]| 34.67.
2. Protein 30-25 per cent. Dried Distillery Grains -.---- 14.8 | 24.5 8.2 49| 08| o.2 | 30.75
Buckwheat Middlings.-------------- 17.27| 3.94|28.37| 3.34/39-94| 7.14|(24.1 0.6(33.2| 6, 3 NS
" Gluten Feed, Globeg _______________ 8.62| 3.32/27.28| 6.54/51.26| 2.98(/23.2| 5.0/45.6 2,‘; wheat Middlings....-.......-- o e Ve T N R 68 KRS ¢ R BT X
Malt SPrOUtS --comcnnmmemnnsnsomns 0.80| 5.06|27.04/11.61/44.15| 1.44|21.6| 3.9/30.5| 1.4 Feed, Globe -.-ooooocoeoon T ol R st 0.6/ L o0ir | BTiEy
Dried Brewers’ Grains ----.-------- 0.64| 3.39(27.00|11.4241.29| 7.26|21.9 5.6(23.5] 6.5 & S e--- 17.2 | 27.4 1.I 4.3 1.6 1.8 | 25.08
Protein 25-20 per cent. e R 15.1 | 20.0 4.5 4.3 1.0 | 0. | 29,00
Gluten Feed, Warner's.--.-....---- 10.59| 1.76/24.81| 6.95/52.49| 3.40(|21.1| 5.3/46.7 2.8 gl b
< ¢ Hubinger's -ceeo----- 11.19| 1.05|24.62| 7.26|53.31| 2.57||20.9| 5.5/47.4| 2.1 F";?d' Warner's-. ... 13.2 | 32,4 | L7 g [io.3: | lour || /32,00
< Syl 3 O LS 0.93| 2.03|24.35| 6.74|54.08| 2.87|20.7| 5.1148.1| 2.4 y Hubinger’s- ... 13.1 | 33.2 1.3 aiglitiiia 6% l0.o% | 42,00
& shibliMiaendist oads Jnnei e 0.96| 1.83/23.87| 6.14|55.52| 2.68/20.3| 4.7/49.4| 22 I3.I | 33.9 1.5 3.9 1.2l 0.6/ [ 3r.40
Union Grains, Biles Ready Ration__| 8.90| 0.33123.44 0.16(44.48| 7.69| ---| «--| ---| --- 12.3.| 32.8 1.3 3.8| 04| 0.0 | 33.00
A1 Distillers’ Grains .- ccoooocaan- 7.55| 2.18/21.56|11.66/40.43|10.62|15.7|11.1 37.6/10.1 e I 3.8 1.5 0.8 | 31.00
Gluten Feed, Union.....c-c--s-an- 9.13| 0.69|21.37| 6.69/56.98| 5.14|18.2) 5.1|50.7| 4.3 To.I | 31.4 | 6.5 gishlbenEil 0.8l 41,00
i VERALS 1 {0y i R S BTt 11.22| 0.97/20.87| 6.47|57.38] 3.09||17.7| 4.9/51.1 2.6 1.7 | 36.0 2.7 3.4 0.6% o0.2*| 3r1.00
Buffalo Creamery Feed.__......---. 0.51| 4.3820.62/10.91(49.91| 4.67|| —--| -] -=-| --- 114 | 36.1 1.7 3.3 | 0.6% 0.2%| 3I.00
4. Protein z0-15 per cent. ) EEEE BTN T | - ) 1.4 1.0 | 35.00
Gluten Feed, Michigan - -coeo--- 10.25| 0.90/19.50, 5.97|57.48| 5.90|/16.6| 4.5/51.2| 4.9 .
oy e RSt te i LA 8.87| 0.91|18.50| 5.50|58.80| 7.42|15.7| 4.2|52.3 6.2 f 0'3 34.8 || 3.0 3.1| 03| o1 | 3200
Daisy Dairy Feed . ......ccoooooon- 10.01| 7.04{17.04| 8.80[51.81| 3.50 ---| - -] --- 9.8 | 35.3 | 3.8 3.0 | 0.6% o0.2*% 32,00
Sucrene Dairy Feed- -coooaeoamnon- 11.56| 7.82|17.75/10.0648.39| 4.42|/10.8| 7.2/35.3| 4.2 T T g T e e SR (I o e o
Tl Baad 200 i ioviic, Jontiiey 9.71| 6.92|17.54|10.39|37.69/17.75 || --~| - --| ---| --- Ll 7 28.3 2.8 29| o8 1.9 | 30.00
Rye Middlings. . ---ccoceonmmmones 12.51| 2.93|17.25| 2.84/61.80| 2.67)| ---| -_| -} --- ' , e el e G R R ot e RRIOR e s
Wheat Middlings, Spring-.--------- 11.60| 4.38|17.26| 5.85/55.60| 5.31|/13.3| 1.8/43.4| 4.7 SN i .ol 1 S b e TR SRR R & s e
Molae Datry Peed L ULl e 10.11| 5.98(17.06/11.20|51. 10| 4.55 -=-| -.-| -=| === : B T i 2.9 2.8 | 1.4| 07 | 32069
Wheat Middlings, Winter- .. ...-.--- 11.72| 4.41|17.02| 5.09(56.81| 4.95||13.1| T1.5/44.3| 4.4 \ TR S e Py e i L0l 30,00
Wheat Mixed Feed, Spring........- I1.35| 5.27/16.54) 6.94/54.90| 5.00|/12.9 4.3/42.2 4.4 : T 7' 28-4 27 2.7 1.4 0.7 | 32.18
i o ssnWHnte L L el ss 11.51] 5.79/16.07| 6.93/54.90| 4.80||12.5| 4.3|42.3 4.2 3 A B-g 28.7 2.7 2.7 2.0 sl 135,36
Wheat Bran, Winter. . [ 1. L oot 11.01| 6.00(15.74 8.12(53.78| 4.45||12.1] 3.2[38.2] 2.8 A e A 22'9 2.7 1726011 2.0 0.5 | 31.12
IR e ity gl IS r1.21| 6.5515.16| 9.40/52.68| 5.00||11.7| 3.7/37.4| 3-2 o 6 495 LS 25| 29| 1.6 | 31.25
i -e-|l 76| 26,7 | 20 || 24| 29| 16| 30.68
5. Protein 15-10 per cent. 3
Molasses Grains ... .occcoccnoma-- 15.48|- 6.48|14.87|10.61|50.30 D015 | A ORI B a] R
Hammond Dairy Feed - .- ... .- 8.82| 7.54|r5.00(10.30(55.01 3.33|| ---| ---| ---| --- | S e T e ) Bl Sadnlisaon i ny 28100
Rye Heed ..L.i e L el e S e 12.32| 3.8014.50| 2.97|63.66| 2.75|/T1.6| _..|56.0 2.5 ) BRI TV 77 hlera Wit 2.4 | 0.9 2.1 | 24.00
Husted Horse Feed ... ___..._...-. 9.95| 3.00{13.25| 5.79/62.67| 5.34|| ---| ---| ---| --- | e bR : 37.3 1.6 2.3 1.6 I.I | 30.00
Quaker Dairy Feed -ooooceionn--- 8.40| 5.71 xg.lg 16.29|52.79| 3.62|| 9.2| 9.031.1| 2.7 1% T b ol AR Sl sl (R 2.1 | ... | --. | 34.00
Sucrene Horse Feed ol.:cenoaiacene 11.83| 7.27|13.12| 8.69|55.51} 3.58]| - -} --.| --- oYt i i L8 2.1 1.0 0.9 | 30.00
Bufialo Horse Feed Lo osiuoy, ol .2 11.35| 2.76|13.01| 5.95(61.68| 5.25|| ~--| -] -} --- : LTI et e S 2.1 0.6 1,4 4T .00
Molac Molasses Horse Feed ... ..... 10.52| 6.04(12.50(14.00(53.64| 3.30|| ---| ---| ---| --- ‘ R o (e 2.1 L0l el i 13600
Rye Bran..---. ocoocoomcomoooooe 12.50| 2.52|11.87| 1.93/68.81] 2.37}| —--| ---| -] == . el R T e e Rt L L8 86100,
Sterling Stock Feed ..c-.___........ 12.05| 3.54|11.00| 6.46(63.15| 3.80| —__| __| ---| --- 3 BRI R 0 ST b e 1.9 v G I < T R 5 e o
Hominy Feed. .- -cocooo.:io oo 10.23| 2.56/10.50| 4.28(64.43| 8.00|| 6.8| 2.9/57.3 7-4 L e i bl i ol B A R o Y (O G 0 o o
Corn, Oats and Barley i vitdtiiesin o 10.64| 4.02|10.50/10.14(60.60| 4.10{| - .| -} ---| ==~ : ; ey L. e _9' 4.6 1.7 1.3 0.7 | g1i84
6. Protein under 10 per cent. £ iy e [ 1.7 | 08| 0.6 | 33.00
Matchless Stock.Feed . .- -ccooonoot 9.55 4.12| 9.75(10.49|58.97| 7.12|} - ---| ---| --- : : il g il
Wirthmore Stock Feed_--o.-...._. 0.62| 3.46| 9.69| 8.16/61.89| 7.18|} | .| ---| --- e R i i rinta oo MR RN L o
Wheat and Corn Cob- .cemcoomannnnn 10.25| 4.39] 9.16/r6.65|56.90| 2.65|| 5.8 4.7|40.4| 2.4 ; -G Wiy 2;-1-6 midy s RSN BRI R P o
Corn and Oat Feeds -occoccmooman- 11.25| 2.83 8.99| 6.36/66.06| 4.51|| 6.4/ 3.1/54.8| 3.9 3.8 | 3a. 1.7 ST RS B L 60 Ll
Buffalo Stock Feed .- cmwamannnnn 10.89| 2.55| 8.73| 7.29/65.84| 4.68{| -_-| --- ) s e G %3 1.4 | o5 0.7 | 33.30
Star/Beed tllo o oL liasle gt .96 2.16| 8.27| 9.33/65.15 5.13/| 5.4) 6.3/58.0| 4.7 3.5 :1_1“ i 1.4 | o9 | 0.6 | 3300
GropndRice s viilaulnl Sol ot d ol 9.30| 0.63] 7.87| 0.06|81.79 0.35]1 IRGC G A Fak 08 At -5 3.0 1.3 S G 31.00
T Tl S 52 AU N iodee L3 | eeee | —--- 30.00

S
verage of other brands of gluten feed.
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TaBLE IV.—ANALYSES OF CoMMERCIAL FEEDS SAMPLED IN 1907.

—— iz e

) ANALYSES. %

Z= ey B 0 Price

g iy ETAIL EALER. . Do

E Protein. Fiber. M 1;5:5;2?& E]itt?:& i

“n & Ash. (N x6.25.) e (Starch, gum, etc.) (Fat.)

O1L SEep PropuCTS. ¢
Cotton Seed Meal.
19870 |Little Rock, Ark., Mill, American Cotton Oil Co., g
NG e ol c e b nas et L s & 8 | CRandy s Lathame&: Chittenden | 6.86 42.69 6.60 24.58 9.67 $32.00
19711 |Owl Brand. F. W. Brode & Co., Mempbhis, Tenn.|Soutkington : South. Lumber &

, - Heed Qo budiTiie Lt F - o 7.50 38.56 8.72 25.70 9.85 e 32.00
19853 i i s i 4 “ | Thompsonville: H. K. Brainard_ 7.59 37.69 8.26 27.63 9.97 33.00 .
19701 |Eastern Cotton Oil Co., Hertford, N. C. ... .__. New Hawven : R. G. Davis______ 7.35 38.00 8.02 27.14 9.7t | 3L0O
19771 i it o & U New Britain: C. W. Lines & Co, .35 36.81 8.15 28.17 9.37 33.00
19827 |Humphreys, Godwin & Co., Memphis, Tenn. ._|Moosup : T. E. Main & Sons____ 6.86 41.00 8.92 24.84 10.42 32.00
19856 &y i o 4 *  __|Suffeld : Spencer Bros. ________ 6.18 40.75 8.03 21.86 15.22 30.00
19760 |Prime. The Hunter Bros. Mill. Co., St. Louis, Mo.|#ar¢ford - Smith, Northam & Co, 7.00 41.33 9.98 23.26 8.65 35.00
19774 g i i b 0 ** |\ Wew Britain : Hugh Reynolds.__ 6.39 37.75 10.09 28.17 7.20 33.00
19795 | ‘¢ B i o e ‘" |New Haven : Abner Hendee ___ 6.21 34.75 11.79 30.32 6.93 33.00
19838 % " g (3 7S |\ Willimantic : H. A. Bugbee ____ 6.31 38.69 8.46 27.99 9.10 32.00

Average guaranty . ._._._..______ TNy 39.00 s I 7-73 Y
Average of these 11 analyses.__ 6.87 383.89 8.82 26.34 9.64 32.36
Average 'digestible 21 L 0. WNEN A 32.5 3.1 20.5 9.1
Linseed Meal, New Process.
19698 |Linseed Oil Meal. Amer. Linseed Co., Chicago|New Hawven : R. G. Davis_.____ 6.02 37.38 8.60 33.95 3.04 32.00
19756 i & i o 3 Meriden : Meriden Grain & Feed A
Coutl G B R 6.42 36.00 8.32 35.27 3.07 35.00
Guaranty e D R s Gt SoanG 36.00 Y fril 1.00
Average of these 2 analyses ... 6.22 36.69 8.46 34.60 3.06 33.50
Average digestible. -2 _a... .. S 30.8 6. 27.7 2.7
Linseed Meal, Old Process. g
19794 |Oil Meal. American Linseed Co., N. Y. ._._._.__|New Haven: Abner Hendee'. . __ 5.36 34.94 6.86 34.65 7850 33.00
19777 i The Mann Bros. Co., Buffalo, N. Y._|Bridgeport: Berkshire Mills .. __ 5.32 35.75 6.93 . .32.74 7.54 35.00
19759 v The Metzger Seed & Oil Co., Toledo, ;
(0, vite (RARC o M B I Sl Hartford: Smith, Northam & Co. 5.48 32.50 6.83 35.97 8.00 36.00
Average cuaranty el S Ui 32.67 wal S 5.33
Average of these 3 analyses.... 5.39 34.40 6.87 34.45 7-56 34.67
Average digestible__._____.___. o 30.6 3.9 26.9 6.7
WaEeAaT ProDUCTS. )
Bran from Winter Wheat.
19783 |Ballard’s Bran. Ballard & Ballard Co., Louis- ¢
ville, Ky (o it - Suieis 2o Ol e O iea ISR G Stamford.: Scofield & Miller ... 6.85 14.87 7.99 55.05 4.70 32.00
19810 |Bowersock Mills & Prov. Co., Lawrence, Kas.__|(New Zondon: P. Schwartz.. ... .66 15.37 9.85 51.87 4.68 32.00
19804 |Newport Bran. Chas. M. Cox Co., Boston* ____|Guilford: G. F. Walter_________ 6:83 17.25 7.64 52.46 4.65 30.00
19798 |The Hunter Bros. Mill Co., St. Louis...__.__.__. Derby: Peterson-Hendee Co. ... 7.00 14.25 7.57 56.34 4.62 32.00
19816 (Climax Bran. Kansas Mill. Co., Wichita, Kas._|NVorwick: Norwich Grain Co._ .. 6.50 16.50 8.35 53.24 4.31 30.00
1980r [K.C.K. Bran. Southwestern Mill. Co., Kansas
City.- ol s S GRS N L SR Ansonia: Ansonia Flour & Grain
4 LG Co. oL 7.05 15.94 8.27 53.36 4.31 31.00
19745 |Voigt Milling Co., Grand Rapids, Mich, ..___._. Wallingford: E. E. Hall _______ 5.92 15.40 6.27 56.08 4.25 31.00
19875 [H. B. Tuttle, Naugatuck, Conn.*.. . . Lol i " Middlebury.: L. Abbott & Son. __ 7.39 16.31 9.00 51.90 4.08 32.00
Average of these 8 analyses ... 6.90 15.74 8.12 53.78 4.45 31.25
Average digestible ..______.___. i 12.1 3.2 38.2 2.8
Bran from Spring Wheat.
19833 |Atlas Bran. Atlas Flour Mills, Milwaukee, Wis.| Danielson: Young Bros. Co. .. . 6.12 15.00 9.53 51.70 4.89 31.00
19836 {Commander Bran. Commander Mills, Minne-
gpolisi I c Rt RG50S G L Putnam: .M, Cole....loel . 7.00 14.25 10.67 52,66 4.60 34.00
19832 |Coarse Bran. Wm. G. Crocker, Minneapolis. .| Danielson.: Quinebaug Mills____ 6.55 | TE12 9.66 51.34 5.00 32.00
19882 |J. G. Davis Co., Rochester, N. Y.. _.._..._.___|Zorrington: E. H. Talcott Est. - 6.39 15.75 9.13 52.74 5.22 BLo0

* Statement of Dealer.
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e

=3
&
g BRAND. RETAIL DEALER.
WHEAT PrODUCTS— Continued,
Bran from Spring Wheat.
19849 |Imperial Bran. Duluth Superior Mill,Co., Duluth,
Minn.__.. gl SN S el ® ____.....--——|Rockville: Rockville Milling Co,
19776 |Clover Leaf Bran. Gardner Mill, Seymour Car-|
ter, Hastings, Minn, ... .. Loi. Loo..io.oo New Britain: M. D. Stanley ___
19843 |Harvey Milling Co., Harvey, No. Dak. . ...... Stafford Springs: Geo. L. Dennis
19823 |Ben Hur Coarse Bran. Hennepin Mill Co., E.
W. Bailey & Co., Agt., Montpelier, Vt. ___... .| Vantic: A. R, Manning ... ___
19743 |W. J. Jennison Co., Minneapolis ...._..........\Branford: S. NHiOshorn:. .. ..
19788 |Go-Far Bran. New Prague Flour Mill Co., New
Brague Mipna Wi 80l L RO PRI Al 820 Y. Norwalk: Brower & Malone.. __
19780 |Independence Blended Bran. N. Y. City Mill- "
inE Cold NIV s a o s s RGBSR B e pord S The W. M. Terry Co.
19706 |The Northwestern Cons. Mill. Co., Minneapolis|Plantsville: T. B. Atwater.. .. __
19762 i % & i Hartford: Smith, Northam & Co.
19730 |Pillsbury’s Bran, Minneapolis ... ... ..-..... Plainville: G. W. Eaton Est. ___
19883 |Russell-Miller Mill. Co., Minneapolis . ..... ... Torrington: E. H. Talcott Est._
19729 |Big Diamond Bran. Sheffield Mill & Elev. Co.,
Minneapolis ' hsuius i K Qi 2ot O S P eille - G W Batan Bist, -2
19854 |Star & Crescent Mill. Co., Chicago - ... ‘.| Thompsonville: H. K. Brainard.-
19866 |Fancy Bran. Geo. Tileston Mill. Co., St. Cloud,
N R Gl I e Ml (S e lom s Taylor & Morse w2
19708 |Coarse Bran. Washburn-Crosby Co., Minne-
apolis.ion di bl T Ll | Southington o South, Lumber &
Feed Co. --.
Average of these 19 analyses - .
. Average digestible . _____.......
Middlings from Winter Wheat.
19811 |Pure Wheat Shorts. Bowersock Mills & Prov.Co.,
Lawrence, Kas. Uil L ooth sl il o oUs e New London: P. Schwartz .- s
19731 |E. & S. M. Chas. M. Cox Co., Boston®. S8 k0 Plainville: G. W. Eaton Est. - .
19718 |Eckhart & Swan Mill. Co., Chicago - -.-......... Bristol: G. W. Eaton Est.___...
19714 |Isaac Harter Mill. Co., Toledo, O.._........ ... Bristol: W. O. Goodsell .__...-
19742 (M. Middlings. Hecker-Jones-Jewell Mill. Co.,
Ny e e e B s S e e e L North Haven: Cobperative Feed
(o WP USRI Sl 8 DR
19796 |H. Middlings. Hecker-Jones-Jewell Mill. Co.,
i G LSRN e A B C R G R BRI New Haven: Abner Hendee.----
19786 |The Hunter Bros. Mill. Co., St. Louis _..._.___. Norwalk: Brower & Malone.- - --
19719 |Snowflake.  Lawrenceburg Roller Mill. Co.,
Jawrenceburg Indiy D LT SR SaL L Bristol: G. W. Eaton Est......-
19767 |Manhattan Blended. N. Y. City Mill. Co., N. Y.|Hartford : L. C. Daniels Grain
GOl ol D LR -
19837 |Taylor’s. The Northwestern Elev. & Mill. Co.,
Londonville O Lt gl LEUSRE 2 L [ Prtnami & Bosworth Bros. .....-
19732 |F. W. Stock & Sons, Hillsdale, Mich. -._........ New Haven: J. T. Benham Est.
Average of these 11 analyses.--
Average digestible . ... ... -.--
Middlings from Spring Wheat,
19886 |Flour Middlings. Banner Mill, Co., Buffalo, N. Y.| Winsted: F. Woodruff & Sons -
19800 |Bay State Mill. Co., Winona, Minn. ... A?Evom'a: Ansonia Flour & Grain
CY i el Dl L AT
19841 |Gopher. Brooks Elevator Co., Minneapolis ---.| Willimantic: E. A. Buck & Co.

* Statement of Dealer.
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SAMPLED IN 1goy— Continued.
ANALYSES.
Price
] per
; Ash. Protein. Fiber. Ni%gzgg::.tfree EE:?:& fen
e it (Nx6.25.) (Starch, gum, etc.) (Fat.)
it i
5 0 5.83 16.25 8.62 53.36 5.04 $31.00
6.08 13.06 10.47 53.78 4.82 30.00
8.69 52.85 5.26 31.00
4.64 30.00
4.78 2Q.00
4.87 30,00
5.27 30.00
5.15 30.00
5.07 32.00
5.01 30.00
5.53 31.00
5.06 30.00
4.92 30.00
4.65 31.00
5.16 30.00
5.00 30.68
3.2
4.56 32.00
4.90 33.00
5.00 31.00
4.73 32,00
5.06 31.00
5.74 31.00
4.62 34.00
5:21 33.00
5.20 32.00
4.65 32.00
4.73 33.00
4.95 32.18
4.4
5.72 34.00
5.81 32.00
5.76 31,00
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TaBLE IV.—ANALYSES OF COMMERCIAL FEEDS SAMPLEI; N 1907—Continued

g ANALYSES.
g BRAND. 3 RETAIL DEALER. RS Price
g S ; ) Nitrogen-free Ether ‘%;'.
3 ‘ it (5':’69‘22) i (Starth:i‘tgr:fr:,' etc.) E(?;ia.()m
{ WHEAT PRODUCTS—-Cﬂntinued.‘
Middlings from Spring Wheat.
19835 (Commander. Commander Mills, Minneapolis ._|Putnam: F. M. Cole.....__.__
19831 (Standard. Wm. G. Crocker, Min eapolis -._--. Danielson: Quinebaug Mills___ 55.43 5.23 $34.00
19880 |Choice. J. G. Davis, Rochester, ‘;\T b A L) Torrington: E. H. Talcott Est. _ 53.55 5-34 33.00
19819 |<s>. Duluth Superior Mill. Co.. Duluth, Minn.|MNoerwick: Charles Slosberg____. . 58.48 5.78 34.00
19872 |Universal. Duluth Universal Mill. Co., Duluth, 56.26 4.64 32.00
Minn,w e st sl s i sl s e s Lo e Waterbury: 1. A. Spencer._____ 4
19891 [Shorts. Missouri Valley Mill Co., Bismarck, No. 57.94 5.21 © 34.00
§ 8 LVl el S G Y TR ... ...\ Winsted: E. Manchester & Son._
19707 |The Northwestern Cons. Mill. Co., Minneapolis.|Plainville: T. B. Atwater .. . 54.37 5.91 31.00
19716 |B. Middlings. Pillsbury, Minneapolis ... ... Bristol: W. Q. Goodsell __..___ 52.76 5-45 31.00
19747 |A. Middlings. 5 ARl R o Wallingford: E. E. Hall .__.___ 52.00 5.37 31.00
19848 |Daisy XX. B o . .. .|Rockville: Rockville Mill. Co. __ 57.07 4.85 33.00
19868 |Fancy. Geo. Tileston Mill. Co., St. Cloud, Minn.|Skelton: Taylor & Morse - .- 61.15 4-33 35.00
19826 |Geo. Urban Mill. Go! i Buffalo, NV .. cosdoon ol feamend City.: George Labonne, Jr. 55.53 5.41 33.00
19709 |Standard. Washburn-Crosby Co., Minneapolis - Solz;t}u;;z%on: South. Lumber & 59.48 4.13 34.00
T v SR S
Average of these 16 analyses.__ 52.06 5.96 31.00
<|Average digestible. .. ........ 55.60 5.31 32.69
Mixed Feed [rom Winter Wheat. 43.4 4.7
19723 |Acme. Acme Mill. Co., Indianapolis, Ind. - ... Bristol: G.W.Eaton Est._.__.___ o
19734 |Buckeye. American Cereal Co., Chicago...---- New Haven: J. T. Benham Est, 55.20 4.47 32.00
19850 |Erie. Chapin & Co., St. LouiS. ... wvooeeeeo-|Manchester: Little & McKinney.- E1ErR5 IT) 5.41 30.00
19844 |Adrian. Detroit Mill. Co., Detroit, Mich, Looiis Stafford Springs: Geo L. Dennis 55.16 4.98 31.00
19815 |Pure. Eldred Mill. Co., Jackson, Mich,_....... Norwich: Norwich Grain Co._._ 54.18 . .5.67 32.00
19713 |The Isaac Harter Mill. Co., Toledo, O. _ .. Bristol: W. O. Goodsell .. __. 56.00 477 32.00
19739 |Manhattan. Hecker-Jones-Jewell Mill. Co., N. Y.|Nortk Haven: CoOperative Feed 54.06 4.57 31.00
Gl ute i Boiee sl IR :
19699 |Queen. & by 0 $ “ |New Haven: R. G. Davis ... 54.26 4.83 30.00
19775 |Sunshine. Hunter Bros., St. OIS Ll s iy New Britain: M. D. Stanley __- 53.26 4.88 30.00
19740 |Kehlor's. Kehlor Flour Mill Co., St. Louis ... Ngtﬁ Haven: Cobperative Feed 54.23 4.69 32,00
o T i S (e S
19306 |Rex. i 5 i i - ...|Guilford: Morse & Landon....- 54.38 4.62 29.00
19724 |Try-Me. Sparks Mill. Co,, Alton, Ill. ... .. -..|Plainville: G. W. Eaton Est. .- 55.32 4.60 31.00
19735 |Monarch. F. W. Stock & Sons, Hillsdale, Mich. Vew Haven: J. T. Benham Est. 55.03 4.34 32.00
19862 |Joy. R. C. Stone Mill. Co., Springfield, Mo. _._|East Haven: ¥. A. Forbes.. ... 53.61 5.78 31.00
10871 |Vimco Mixed Cow Feed. Valley City Mill. Co., 53.54 4.69 31.00
Grand Rapids, Mich, ... __._.l_. .. ... .. Waterbury: 1. A. Spencer....--
19753 |(Waggoner & Gates Mill. Co., Independence, Mo.|Meriden: Meriden Grain & Feed 56.54 4.42 32.00
Co, wal o e g e R
19879 & i b ] i ¢ | Thomaston: L. E, Blackmer .. - 56.08 4.52 30.00
Average of these 17 analyses --- 56.70 4.43 33.00
Average digestible. ... _.._...- 54.90 4.80 31.12
Mixed Feed from Spring Wheat. 42,3 4.2
19834 |Commander. Commander Mills, Minneapolis __|Putnem: F. M. Cole..___....-- :
19857 |Golumbia. Chas. M. Cox Co., Boston*.. ...... Suffield : Spencer Bros. ....---- 55.85 4.92 33.00
19773 |Boston. Duluth Imperial Mill. Co., Duluth, 56.12 4.34 30.00
; G Eren AT R S R L P Britain: C. W, Lines & Co.
19765 |Huron Fancy. Flint Mill Co., Milwaukee, Wis.|Hartford: G. M. White & Co. - 53.87 5.02 32,00
19820 |Vermont. e £ & “ | Vantic: A. R, Manning...._..-- 54.46 5.32 32.00
19858 £ i b i ““ |Supfield: Spencer Bros. ._....-- 94,27 5.10 33.00
19715 |Fancy. Pillsbury, Minneapolis ... . ... Bristol: W. O. Goodsell - .._,-- 55.09 5.18 33.00
19822 |'‘ Regular.” Henry Russell, Albany, N. Y. ....|Yantic: A. R. Manning - ------ 56.02 4.76 33.00
= 53.49 5.52 33.00

* Statement of Dealer.
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TaBLe IV.—ANALYSES OF COMMERCIAL FEEDS SAMPLED IN 19o7— Continued.

o ANALYSES.
; Y 5 5 Price
a RAND. : ETAIL DEALER. (i L Ether per
S . g ton.
ik s T T e g
WHEAT Propucts—Continued. "
Mixed Feed from Spring Wheat.
19803 |Gold Mine. Shetﬁeld King Mill. Co., Minneapolis|4nsonia: Ansonia Flour & Grain
: Cra il Ay L S 56.44 4.89 $33.00
19867 Fancy Geo. Tileston Mill. Co., St Cloud, Minn. | Shelton : Taylor& "Morse ... 55.52 4.92 32.00
19825 (Geo. Urban Mill. Co., Buffalo, LT SR \Jewett City: Geo. Labonne, Jr._ 52.85 5.01 32.00
Average of these IT analyses 54.90 5.00 32.36
Average digestible..__. ________ 42.2 4.4
MaA1ze PropucTs.
Gluten Feed. \
19768 |Bay State Gluten Feed. J. E. Soper & Co., Boston Hartford: L. C. Daniels Grain
Codl o Do UGl o I 58.80 7-42 32.00
Guaranty [ .. oL e i BaEL . o 3.00
Digestible /oot oGl ea .. 52.3 6.2
19710 |Buffalo Gluten Feed. Corn Products Mfg. Co.,
Ohicagna b S U R g pols i B e Southington : South. Lumber & A
Feed ©Con il glpnlooh S i o 53.25 2.69 . 30.00
19720 |Buffalo Gluten Feed. Corn Products Mfg. Co., :
€ hicagpiie s B Sausa L Ll e R e B Bristol: G, W, Eaton Est. .__._. 53.23 3.18 32.00
19737 |Buffalo Gluten Feed, Corn Products Mfg. Co.,
Chicagol. Lot debiodiiusy e | New Hoven : J.T. Benham Est. 55.93 2.86 31.00
19748 |Buffalo Gluten Feed Corn Products Mfg. Co.,
Chicapob bl o iie Wil W0 el g s ol oS u i Wallingford: E. E. Hall _______ 55.45 2.83 31.00
19757 |Buffalo Gluten Feed. Corn Products Mig. Co., { }
@hicagop et e T bt fol S Hartford: Daniels Mill Co. _.._. 52.52 2.80 33.00
Awverage guaranty- - oo . o S 2.50
Average of these 5 analyses ... 54.08 2.87 31.40
Average digestible .z .- .coati.. 48.1 2.4
rg7oo Globe Gluten Feed. Corn Products Refining Co.,
NUVE O e it SR R gt o L L S New Haven: R. G. Davis _._.__ . 51.06 2.66 30.00
19741 |Globe Gluten Feed. Corn Products Refining Co., i
i s, R B U L ST R s Rl e RO SR S North Haven: Cobperative Feed
@lspias e T P 50.98 3.53 30.00
19763 Globe Gluten Feed. Corn Products Refining Co.,
10 S AR 0 B AR e 0 YR PR BB S East Hartfora’.‘ G.M.White & Co. 48.98 3.75 33.00
19802 |Globe Gluten Feed. Corn Products Reﬁmng Co.,
N. \ ........................................ Ansonia: Ansonia Flour & Grain
[ &1 IR R R s S 51.56 2.56 32.00
19807 |Globe Gluten Feed. Corn Products Refining Co.,
NG L0 i S BRI G "t s SR ) el Guilford: Morse & Landon ... 51.96 2.92 31.00
19839 |Globe Gluten Feed. Corn Products Refining Co.,
I R A L s N SR T LS Willimantic: H. A. Bugbee ___. 53.07 2.46 31.00
Averdge guarapfyrec ) 2h ol —--- 2.50
Average of these 6 analyses ... 51.26 2.98 a1
Average digestible_ ._.____._ ... 45.6 2.5
19792 |Gluten Feed. J. C. Hubinger Bros. Co., Keokuk,
Ta, Jfatsoooh BN BB o e R B o New Haven: Abner Hendee. ... 53.31 2.57 32.00
: GuaraptyRBReunt 0 s e L 2.50
Digesfibletulontolsy o0 fue . 47.4 2.1
19893 |Illinois Gluten Feed. M. G. Rankin & Co.,
Milwaukde  WasBueste (g lc . Lo aiid Lo de (I;Vinstea’: E. Manchester & Son. 57.38 3.09 31.00
HARRRTy L | s i S e ns Niw 3.00
Bigasgihile il G rii i o Sl 5I.1 2.0

* Statement of Dealer. t From Chas. M. Cox Co., Boston, Statement of Dealer.
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TaAaBLE IV.—ANALYSES OF COMMERCIAL FEEDS

1907—-1908.

. |
z \
g BRAND. ‘ RETAIL DEALER.
£ 7|
& AT
% |
Maize PRODUCTS-—ConIinued y
Gluten Feed.
19887 |Michigan Gluten Feed. Michigan Starch Co., '
Traverse Gity, Mich.i_l.l.... R S e Winsted: Platt & Coe... ______
2 Guarahty - e S s (L ]
i WBigestiblecat sus W nnee o 5 Dy
19865 |Queen Gluten Feed. Corn Products Refining
o N R E R L, © UEE S L S i Shelton: Taylor & Morse.._.___
A Guaranty UL Aei el il o L 0 2
Digestible.--__-___---.__.__.,,_
19842 |Gluten Feed. Union Starch & Refining Co.,
BdinhureTaditls A ie gL du sl S0l L C ot Willimantic: E. A. Buck & Co..
; Guaranty,- Cuslooplidi il |
Digestible Mt ot €8 R
19725 |Warner’s Gluten Feed. Corn Products Refining|
GOk Ghieanal Wyl DiIs el iyt D e Sl iy Plainville: G. W. Eaton Est.___
19821 Warner's Gluten Feed. Corn Products Refining
(Rl n RN RO 8 GG Ra bl LS N B BRSSO R AT Yantic: A. R. Manning ._______
19851 Warner’s Gluten Feed. Corn Products Refining
Cov i Chicage i PULR ) L L L D0 i s Manchester: G. W. Kuhney ____
Average guaranty. ool S
. Average of these 3 analyses _. .
i Average digestible 10 0l o
Hominy Feed, S
19751 Hommy Feed. Buﬁ‘alo Cereal Co Buﬁalo N Y * Meriden: A. H. Cashen _______.
19790 Norwalk : Holmes, Keeler &
Selleelolab sl onEipe e .
i Guazantyie o baiien i
Average of these 2 analyses ...
Aiverapeidigestiblec LA LI
19787 |Chase Grain Co., Norwalk, Conn.* .._.___..___. Norwalk: Brower & Malone ...
19738 |Fine White Hommy Chas. M. Cox Co., Boston* tht/z Hawven : Codperative Feed
QU BN ‘= i
19828 |Hominy. 1 W S0 Moosup i T, E. Main & Sons -
19758 |[Wirthmore Hominy. o 7 il Hartford: Smith, Northam Co..
19840 i i B X “ ¥ Willimantic: H. A, Bugbee -- ..
Guaranty’:deaa e Bl o
Average of these 2 analyses....
Average digestible _._cuo_ Lo .
19892 |Evans Milling Co Indianapolis, Ind.*..__....__|Winsted: E. Manchester & Son-
19733 |Steam-Cooked Hommy Feed. Miner-Hillard
Mill. Co., Wilkesbarre, Pa. .___......__._.....|New Haven: J.T. Benham Est..
19772 |Steam-Cooked Hominy Feed. Miner-Hillard
Mill: Co., Wilkesbarie, Pa. ...l 20 iuding New Britain: C. W, Lines & Co.
19859 |Steam-Cooked Hominy Feed. Miner-Hillard
Mill.'Co., Wilkesbagre,/Pa! . .00 co gtz il East Hampton: R. H, Hall __.__.
Guiaranty Su e oo Je e L
Average of these 3 samples .....
Average digestible . ... ... ___.
19705 |W. H. Payne & Son, Harlem River, N. Y.* ____. New Hawven: R. G. Davis ...
19781 |Wm. E. Payne, N. Y.*.. ... _...._._.._..|Sfamjord: Scofield & Miller ....

* Statement of Dealer.
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SAMPLED IN 19o7— Continued.
ANALYSES.
N e Price
5 Nitrogen-free Ether F:,:_
Protein. Extract. Extract.
(N x6.25.) (Starch, gum, etc.) (Fat.)
57.48 5.90 $32.00
Ll 3.00
1.2 4.9
..... 55.52 2,68 33.00
Gl 2.00
49.4 2.2
56.98 Aot 31.00
: 3.00
50.7 4.3
53.72 3.44 33.00
| SLII 3.55 32.00
~52.60 3.22 31.00
il 2.50
52-49 3.40 32.00
- 46.7 2.8
65.14 7.45 32.00
64.98 7.81 32.00 /
GRIse 8.00
65.11 7 42 32.00
57.9
64.07 5.15 32.00
65.20 8.56 30.00
63.46 8.65 31.50
66.96 6.76 34.00
63.78 8.73 31.00
%7.00
65.36 7.75 32.50
58.2 7.1
61.35 9.37 31.00
63.86 8.04 31.00
63.51 8.21 32.00
64.82 8.71 32.00
250 7-50
64.07 8.32 31.67
57.0° 77
65.94 %7.06 31.00
66.67 7.84 32.00
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TasLe IV.—AnNaLvsEs oF CoMMERCIAL FEEDS

z
5 BRAND. RETAIL DEALER.
Maize Probucrs—Continued. +
Hominy Feed. .
19764 |A. B. Porter, Philadelphia.®_ ... ____._..__._.___.|East Hartford: G. M. White &
. ‘ Cosbalaglyn L 0L
19869 |Fine Hominy. A. B. Porter, Philadelphia.® ____ Granéy Latham & Chittenden . _
19813 Blue Ribbon. J. E. Soper & Co., Boston__.___. New London: Beebe & Bragaw . _
Average guaranty ... ... .._.___
Average of all (16) analyses_.___
Avverage digestiblei i 1 .o o
19809 (Star Feed. The Toledo Elevator Co., Toledo, O.|New London: E. H. Caulkins __
19881 i GRS " ‘* | Zorrington: E. H. Talcott Est._
19888 1 b 5 ¥ | Wainsteds Platt & Coell. ... ...
Gatanty 0 G A
Average of these 3 analyses.. .
Average digestibléssoin L.
RyE PropucTs.
Fasoani Rve Brapion D 0 L hodiona - BITCE Vel e Guilford: Morse & Landon. ____
19770 |Rye Middlings. Miner-Hillard Mill, Co.,Wilkes-
Harye el e At e L ... \New Britain: C. W. Lines & Co.
19749 |Rye Feed. Miner-Hillard Mill. Co., Wilkes-
Bagre, (B Ll )l L s B e Wallingford: E. E. Hall ...
BuckwHEAT PrODUCTS.
10830 /Buckwheat Middlings,_w. Lo 08 s 0 Lo dile ooy Danielson : Quinebaug Mills____
! Ehgestihle: vl e iiiodn e in) | .
Rice PropucrTs.
19846 |Ground Rice. Quaker Oats Co., Chicago -..... Colchester : Colchester Grain Co.
Guaranty o sl on Blplia sL g
BaArLEY ProDUCTS.
Malt Sprouts.
19797 |Malt. Sprouts. Amer. Malting Co., Buﬂalo, N.Y.|New Haven: Abner Hendee.. .
19805 Wy o T - Guilford: Morse & Landon. ._..
19704 o by A 2 New Haven: R, G. Davis __. ..
19769 o ‘*“ Milling Co., Syracuse, N.Y,|New Britain: C.W. Lines & Co.
19744 & Chas. M. Cox Co Boston®_ .. _(Branford: S, V. Osborn........
19863 £8 Francis Duhne, ]r., Milwaukee,
b sl el AN st S AR East Haven: F. A, Forbes_.____
Guazanty; Jul el a el ane | |
Average of these 6 analyses ...
Average digestible ....__.__ s
Distillers’ Grains.
19722 |Ajax Flakes. Ajax Milling & Feed Co., N. Y...|Bristol: G. W. Eaton Est. ...__._
19845 oS Flint Mill Co., Milwaukee, Wis, .|Colchester : Case Bros. __....._..
Average guaranty..____.____.__..
Average of these 2 analyses ...
19824 |Fourex Grains. The] W. Biles Co., Cincinnati,
e sttt (RS B R R NI L sietn o L Vontic v AdilaeManning o b0l
19889 |Ar stn]lets Grains. The J. W. Biles Co., Cin-
cinnat] (O Kl LSRR R Winsted: E. Manchester & Son.
19861 Continental Gluten Feed, Continental Cereal

Co.; Peoria, I11.*

Middletown: Meech & Stoddard
Average gnaranty ...o2-o L.
Average of these 5 analyses ...
Ayerageiidigestiblesi pli Ul

* Statement of Dealer.
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SAMPLED IN 1907——Contmuea’
ANALYSES.
Price
per
f 17 Nitrogen-gree EI;:(tt?:Zt ton.
e e (Nx65) i 2 o PR R P
64.98 8.00 $34.00
62.28 Q.10 32.00
63.89 Q.01 32.00
i 7.28
64.43 8.00 31.84
57:3. 7-4
65.09 5.10 30.00
66.06 Bi27 32,00
64.28 5.02 31.00
Skl 6.50
65.15 5.13 31.00
58.0 4.7
68.81 2.37 27.00
61.80 2.67 33.00
i 63.66 2.75 30.00
39.04 7-14 32.00
33.2 6.4
81.79 - 0.35 30.00
It il 0.38
43.20 1.52 27.50
43.51 1.42 25.00
45.36 1.45 25.00
42.30 1.32 25.00
46.54 Xi72 22.00
43.96 I.21 26.00
R 2.00
44.15 1.44 25.08
30.5 1.4
29.78 14.07 33.00
34.01 12.30 27.00
el 12.00
31.89 13.19 30.00
28.68 14.75 32.00
46.43 10.62 31,00
38.34 12.20 31.00
s 11.80
I 77 35.44 12.70 30.80
29.7 12.2
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.

TaBLE IV.—ANALYSES oF CoMm

5
ERCIAL FEEDS

z
z A
g BRAND. RETAIL DEALER.
Dried Brewers Grains.
rozer i Farmers Feed Co., Ni Y gl SR - e ol Sl iooliss Norwalk: Holmes, Keeler & Sel.
X acle i I BT vl - L TN
g 2 GUArAnEya LUl S WEsaRs T
y Iagestihbel o4 UAIEEL 2. (L RS
Mixep FEEDS. .
Corn and Qat Feeds.
19750 |Corn and Oat Chop. Buffalo Cereal Co., Buffalo,
NG _|Meriden: A. H. Cashen________
19878 |Corn and Oat Chop "Buffalo Cereal Co Buifalo,
NN e KM SRS 2 LI TR 0 e B i Thomaston: L. E. Blackmer.___
(rraranfy e GURREEIRU L L
Average of these 2 analyses ____
Digestible i DR oot o
19884 |Provender. Buffalo Cereal Co., Buffalo, N. Y.*| Zorrington: F. Wadhams _____.
Dioestible/n ol oM UGt |
19818 |Pearl Cooked Horse and Cow Feed. Flint Mill
Cout Mibwaulzeer oo oL n ki ey il i Norwick: Chas. Slosberg.___._.
Guaranty . -ooolcteian Bl bl
Pigestiblens A b aulcc o o
19782 |Boss Chop Feed. The Great Western Cereal Co.,
v CHicagal ol e bR e e U3 s L Ui et Stamford: Scofield & Miller ...
Guaranty. oo seun il . . .
Ihgestible —ul o JiVE o IOEKE)
19746 |Excelsior Chop Feed. The Great Western Cereal
Co.t\Chicago) L Lleubinninse Tniissd v ilaliwadand s Bab Halbicare . p
O aranty L o, SR
Dhagestible s Sl i e Dl L
. 19864 |Monarch Chop Feed. Husted Mill. & Elev. Co.,
Buffalo, !N. ¥ .o2 LM L RO G e R G | Shetton: Taylor & Morse. ...--
Goaranity. el Ll CLAD G
Erigestible i bUbIn e ST
19829 |Corn and Oat Feed. T. E. Main & Sons, Moosup,
Cron Rt e O STCOU ARl 0 L Sl asiy Manufdctarer . SlBiGu L .
Egestible i ssledgu by o
19789 |Eclipse Feed. W. H. Payne & Son, N. Y._._._. Norwalk: Holmes, Keeler & Sel-
Tecks. ot suei el i A Sers | .
Guaranty - b Dot Sl S -
Digestible . cbioen il oot -
19736 |Victor Feed. Quaker Oats Co., Chicago .._.... New Havern: J. T. Benham Est.
Gruaramly S s (A e R e
Digestible Jul, oo0)

Average all Corn & Oat Feeds

(25 e AR TN G L S I
Digestible oLl b laca oo

* Statement of Dealer.
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SAMPLED IN 1907—Continued.
ANALYSES.
Price
;i 4 Nitrogen-free Ether per.
| e O D S SRR, -l KR
3.39 27.00 I1.42 41.29 7.26 $29.00
26.30 oy o 7.60
A 21.9 5.6 23.5 6.5
|
2.31 7.75 6.28 ° 67.81 4.50 33.00
2,72 ‘ 8.87 6.11 67.44 4.24 34.00
ekl 7.50 3.50
2.52 8.31 6.19 67 63 4.37 33.50
Wl 5.9 ' 340 56.1 3.8
|
1.83 9.37 3.45 69.38 3.82 36.00
6.7 1.6 57.6 3.3 §
265 | 1028 | 469 65.29 6.65 34.00
A 9000 e 6.00 .
1‘ g AT SR - 54. z 5.8
i !
4.06 i 9.87 7.64 63.06 4.97 32.00
10.00 Sl A 5.00
{70 3.7 52 3 4.3
;
A0 00 8.00 8.97 63.09 4.95 32,00
L k1 8.00 3.50
5.7 4.3 52.4 4.3
2.60 9.19 5.30 67.09 4.35 32.00
7.50 3.50
6.5 siiz.g 55.7 38
1.65 8.94 2.58 69.90 3.88 1 32.50
6.3 1.2 58.0 3.4
| |
| | -
aas, | 987 | 772 63.56 4.56 35.00
il | 9.00 | ) 4.00
@iy | 7.0 i 2:7 52.8 4.0
3.22 ‘ 7.78 ‘i 10.85 64.06 3.20 32.50
PATRER AR 1 (. R IR 3.00
/5.8 | 5.2 53.2 2.8
2.83 8.99 ‘ . 6.36 66.06 4.51 33.30
S \ 6.4 ‘ 3.1 ~ 54.8 3.9
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TaBLE IV.—ANALvSES OF COMMERCIAL FEEDS

z
g BRAND. RETAIL DEALER.
& ’
Mixep FEEDS—Continued.
Wheet and Corn Cob Feeds.
19793 |Blue Grass Mixed Feed. A. Waller & Co., Hen-
ders8nl K L o UL TR AR AL New Haven: Abner Hendee____
i : Guaranty .- -Losoodnaiinf. o B8
19754 |Jersey Mixed Feed. Indiana Mill. Co., Terre
Haute, Tnd i sk U000 L SaiSmte o L Ly JURIe s s o9 Meriden: Meriden Grain & Feed
(VSR o S e DI e s Y
Grilatanby . cal Seut LRt L
Corn, Oats and Barley.
19712 |Schumacher’s Stock Feed. Quaker Oats Co.,
Chicage ) LUl v e ol o Ul Baisto bW o OniGaodisell .- - ..
: Guaranty Ll sl e 3
Molasses Grains.
19874 |E. P. Mueller, Milwaukee, Wis. ... A R Walterbury: 1. A. Spencer______
Guarantys SRR S
Flax Feed.
19703 |H. J Flax Feed J E. Soper & Co., Boston* __{New Haven: R.G. Davis ._.._.
19761 thlfennines il as by Siedill Hartford: Smith, Northam & Co.
(Suaranpyl LI ene e oo
19717 |Ground Flax Flakes.. C. R. Lull, N. Y.._..___.|Bristol/: G. W. Eaton Esteir . .
Garanty -t oo e L
Average of these 3 analyses ____
Proprietary Horse Feeds.
10876 |Sucrene Horse Feed. American Milling Co.,
Ghicago .t bocivene s ULl 2l e SIS Thomaston.: L. E. Blackmer ...
Guatanty i g lus e
19702 |Horse Feed. Buffalo Cereal Co., Buffalo, N. Y.|New Havern: R. G. Davis ____..
19766 s 3 i 5 i Har{ford L. C. Daniels Grain®
O A e
Guaranty-_-_.---_-_.--..,._. —
Average of these 2 analyses ...
19784 |Husted Horse Feed. Husted Mill. Co., Buffalo,
LA ST TR AT BB e e (R e Y Stamford: Scofield & Miller....
19855 |Molac Molasses Horse Feed. Quaker Oats Co.,
Chicaga /LiLL 00 Bl ine o Sl 0% & osia i Thompsonville: H. K. Brainard.-
GUATANLY oot el o
Proprietary Dairy and Stock Feeds.
19877 |Sucrene Dairy Feed. American Mill. Co., Chicago| Z%omaston : L. E. Blackmer ...
GUATANTY - o -~ hesuln Sl SR
Bigestible o suacilie s oioso o
19785 |Union Grains, Ready Rations. The J. W. Biles
Caol; Cmcmnau R ---|New Canaar: C. H, Fairty _._..
19817 Union Grains, Ready Rations. The ] W. Biles ; ]
Coy: Cmcmnan (9 - --|Norwich: Norwich Grain Co..--
19890 Union Grains, Ready Rations. The ] W. Biles
Co. Cinenhast OG0 b LG SN L Winsted: E. Manchester & Son-
Guaranty "ooch Lo a0l Lo i
? Average of these 3 analyses _._.
19728 |Calf Meal. Blatchford’s Calf Meal Fact., Wau-

K egrany, ST\ LS RaRae i B ol s

Plainville: G. W, Eaton Est. __-
GHATRNIY. Sl ot ORI MD s

* Statement of Dealer.
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ANALYSES OF COMMERCIAL FEEDS. 207
SAMPLED IN 1907— Continued.
ANALYSES.
Price
> Nitrogen-free Ether &:
2 E xtract. 3
(Nr’?tél’r;-) (Star(ﬁl},‘tgum, etc.) E(FE;[,C;
59.37 2.72 $29.00
1900 2.50
54.44 2.58 28.00
2.00
60.60 ° 4.10 33.00
4.00 :
.50.30 2.26 28.00
2.50
35.57 19.55 25.00
40.43 14.93 28.00
- 17.37
' 37:.05 18.77 27.00
e 15.00
37.69 17.75 26.67
55.51 3.58 31.00
ol 3.50
6r.19 5.42 36.00
62.20 5.07 36.00
= 4.50
61.68 5.25 36.00
" 62,67 5.34 34.00
53.64 3.30 26.00
N 3.60
48.39 4.42 30.00
3.50
35.3 4.2
44.65 7.42 30.00
43.99 8.01 32.00
44.83 7.64 31.00
S 7.00
44.48 7.69 31.00
46.86 4.65 55.00
s 5.00
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TaABLE IV.—ANALYSEsS oF COMMERCIAL FEEDS

5
g BRAND. RETAIL DEALER.
@ y
Mixep Freps—Continued.
Proprietary Dairy and Stock Feeds. ;
19779 |Creamery Feed. Buffalo Cereal Co., Buffalo, N.Y.|Bridgeport: Berkshire Mills ____
. @ i Grnaranty Lol
19778 |Buf-Ce-Co Stock Feed. Buffalo Cereal Co.,
Hfalo, NN SR S U S S Bridgeport: Berkshire Mills ___
Sty st el Gl ]
19814 [Wirthmore Stock Feed. Chas. M. Cox Co., Boston| New London: Beebe & Braga
Guaranty i e coie
19727 |Daisy Dairy Feed. The Great Western Cereal
I CouiGhicago, IlBais Jodil suis s st e cdai et Plainville: G. W, Eaton Est. ___
Guaranty. e lilieioses . o
19726 |Sterling Stock Feed. The Great Western Cereal
Cdn@hicase! Ll Lol S L e Plainville: G. W. Eaton Est. ___
) Guarany - Uiyl RAEE D
19752 |Matchless Stock Feed. Meriden Feed & Grain )
Co., Meriden, Conn. L. lcon deiatonsosioa s MEan lRCtUTer, sah bl il v a —nn
(Guasanty L Cebe e Qb o
19847 |Molac Dairy Feed. Quaker Oats Co., Chicago -|Colchester: ‘Colchester Grain Co.
19860 i i i ¥ i East Hampton: R. H. Hall ___..
Guaranty suii e DL UNEEaL o
Average of these 2 analyses ...
19852 |Quaker Dairy Feed. Quaker Oats Co., Chicago| Zhompsonville: H. K. Brainard -
Guaranty L OB - - -
19799 |Schumacher’s Calf Meal.  Quaker Oats Co., :
Chicago - .- Sk Gl Rl S ATEEMIN . ...|Derby: Peterson-Hendee Co.. .-
g ‘ . Guaranty o0 eI el e 4
19873 [Hammond Dairy Feed. Western Grain Products
Co., Milwaukee ... -oooocmmmmmicmociooe Waterbury: 1. A. Spencer__.. -
ks GRaranty - o i DI
Proprietary Poultry Feeds.
19755 |Poultry Feed. Buffalo Cereal Co., Buffalo, N.Y.|Meriden: Meriden Grain & Feed
| O Il B R (SN
Guaranty. L UIBEEL LG - o -
19885 |Husted’s Poultry Feed. Husted Mill. & Elev.
Co.,yBuffalo, N. Y. uioeenlasltecuationcaae Torrington : F. Wadhams __ .. --
Guaranty .- s 2UBlEl oi L. -~
19812 |American Poultry Feed. Quaker Oats Co.,
Ghicago L done G R bl o e ot eleio e e New London: P. Schwartz....--
Guaranty dorliiaia ool sl -~
19721 |Alfalfa Meal. Ralston Purina Mills, St. Louis..|Bristel: G. W. Eaton Est._._.---
Ghiarantysac ¢ Lo a sl le . -
Meat Scrap.
19894 |Beef Scrap. C. M. Shay Fertilizer Co., Groton,

Conmgkol. S

* Statement of Dealer.
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Winsted : E. Manchester & Son-
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- SAMPLED IN 19o7—Concluded.
,;;. ANALYSES.
Price
. Nitrogen-free Ether por
Protein. " ton.
Ash | NYom) | PPk gum ete)| (Fae)
20.62 10.91 49 91 4.67 $35.00
20.00 AR A2 5.00
: 8.75 7.29 65.84 4.68 33.00
9.00 S 4.50
9.69 8.16 61.89 7.18 36.00
l ; 4.00
3 3.50 30.00
3.00
3.80 34.00
4.00
7.12 35.00
4.00
5,03 29.00
4.07 31.00
3.00 .
4.55 30.00
3.62 30.00
3.00
8.35 70.00%*
8.00
3.33 24.00
3.50
4.63 38.00
AN 5.00
60.46 5.01 42.00
—--- 4.00
62.92 5.87 38.00
- 3.50
33.44 1.27 38.00
- 2.40
{
4.10 12.57 48.00
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PART IV.

Forestty Publication No. 4.

" ANNUAL REPORT OF THE FORESTER

AUSTIN F, HAWES, M.F.

FOREST PLANTATIONS.

e statement that comes from the United States Forest
e that the present supplies of timber in the country will be
usted in twenty years, the rapid increase within the past
irears of the price of lumber, and the abundance of cheap
suitable for forest raising, have combined to bring forest
ng into prominence within the past few years, especially
7 England.

dvocating investments which must necessarily be for a
iod of years, in a new kind of industry, it is imperative
1 the information obtainable should be gathered and pre-
to the public. For the purpose of having definite data
which it could rely, this station started in 1901 a series of
ents in forest planting, which will be more and more
ng and valuable as years pass, if the plantations can be
from fire.

urpose of the present report is primarily to preserve
of the experiments that have been made, but it also
to give the results so far as there have yet been results.
he discussion of these experiments is included an account
er plantations which have been made in Connecticut both ;
and in the past. From these older plantations one may ;
me idea of what may be expected in the future, though
' "bﬁ hoped that the new plantations will receive more intelli-
care than have the old ones. Plantations which have been

T
R
i

h
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made by enthusiastic owners have usually passed into the hands
of others who have often neglected them. By keeping a record
of all forest plantations it is hoped that the State Forester may
be able to influence the owners to properly manage their tracts.

At the end of the bulletin are sevéral yield tables for normal
forests of different species in Europe. While conditions of
growth are somewhat different in this country, it may be pre-
sumed that the tables will apply fairly well to Southern New
England and therefore indicate what may be expected from plan-
tations of such trees as Scotch pine and Norway spruce.

The great increase in forest planting in the last two years shows
that business men are beginning to realize the chance for a
good profit from such investments. It is not necessary to wait
for the timber to mature, for plantations ten years old have a
sale value much greater than‘that of waste land unplanted.

For a short-time investment of this character the raising of
Christmas trees commends itself. While this has not yet been
done, there seems to be every reason for its being a profitable
undertaking. Christmas trees retail at from one to two dollars
apiece in the large cities. It should be possible to raise fifteen
hundred of the smaller size spruce or fir per acre, in ten years;
or one thousand of the larger size in fifteen years. These species
are only suited to fairly moist situations. Pine is little used for
this purpose, but it seems as if a market might be developed.

Briefly stated, the results thus far evident from the experi-
ments at Rainbow and the other plantations are.as follows:

1. The best trees for planting on sandy land are pines: white,
Scotch, Norway and pitch.

2. Of the deciduous species those best adapted for planting
on sandy land are chestnut, red oak and black locust.

3. As to the character of the plant material, we recommend:

For the pines: Three-year-old transplants when they can
be procured for $5.50 per thousand or less, otherwise two-year-
old transplants or seedlings may be used satisfactorily.

For chestnut and black locust, one-year-old seedlings are
recommended.

For red oak: acorns, but preferably one-year-old seedlings.

4. Experience at Union has shown that fairly open land can
be planted with two-year-old pines with mattocks at $1.70 per
thousand trees.

FOREST PLANTATIONS. 213

ow has shown that when the planta-
threatened by field and forest fires,
oper supervision and fire lines furnished a('iquate protectign.
6. The older plantations of white pine indicate that .Wlth a
sonable expenditure for purchase of land and planting, at
st five per cent. compound interest may be made from s_uch
tments, figuring the value of lumber'at present prices.
th cheap planting and greater future prices of lumber the
t will probably be much larger than that indicated.

. Experience at Rainb
s have been seriously

DESCRIPTION OF FOREST PLANTING EXPERIMENTS
i MADE AT WINDSOR. :

See map opposite page 228.

Lockwood Field, A 1 and 2; about 2 acres, April 17,
—White pine seed was broadcast at the rate of 2, 3, 4, and
yunds per acre respectively on four quarter-acre plots of
tivated open sandy land bearing only scattered tufts of grass.
more than dozen seedlings were ever found on the
' esult of this sowing. Germination tests
owed that 23 per cent. of the seed was

, 3, 4; about 2 acres, April 19, 190I.—
red in the neighborhood. It was
ch as a nurse for pine. Germination
 be worthless. i

intended as a nurse for white pine.
ests proved the seed to be worthless.

of B 1 and 2; about 1-14 acre, April 26,
d cuttings from the west, of ‘one and two
to 11 inches long, were pushed into the soil
e Report 1901, p. 358.) Very few of these are

wood, A 5; 14 acre, Sept. 27, 1901.—White oak seed
imanted with garden hoe, 3 acorns in a hole, being
per acre; 18 hours were required for this planting.
30, Results.)

W the experiment was discontinu
eriments. ed and the lgnd used

of A 3, 4, 5; about 3 acres, April 19,
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6% Lockwood, A 8, a, b, ¢; 34 acre, March 7, 1902.—White
pine seed was broadcast on the uncultivated sand plain land at
the rate of 1, 2, 3, and 4 pounds per acre on the various parts
of the plot among the tufts of plains grass. Although germina-
tion tests showed the seed was good, only about a dozen seedlings
resulted from this sowing.

7.% Lockwood, under, the birches, across fire line from plots
A 12 and 13; }% acre, March 7, 1902.—White pine seed was
broadcast on the uncultivated sandy surface, under a dense
growth of white or gray birch fifteen feet high at the rate of
1 and 2 pounds per acre on different parts of the plot.

Although germination tests showed that the seed was good,

not over a dozen seedlings were ever found as a result of this,

sowing.

8% and 9.* Mundy Hollow near the road at top of the hill;
14 acre, March 14, 1902—White pine seed broadcast on the
uncultivated sandy surface under a medium dense growth of
white birch and coppice of oak and chestnut 5 feet high, at the
rate of 2 pounds per acre.

No seedlings were found as the result of this sowing although
germination tests showed that the seed was fair. ;

10. Lockwood, A 3; 1 acre, April 5, 19o2.—Pitch pine seed
broadcast on cultivated strips 1% feet broad, 4 feet apart.
One half plot at rate of 1 pound seed per acre, and one half at
rate of 2 pounds. Seed was lightly brushed in.

Results. For an average length of 250 feet of row, 2 pounds
produced 264 seedlings, and 1 pound 60 seedlings in September
1902; and 97 per cent. of these were alive in April 1903.

In August 1906 there were 5,054 trees on this plot with
heights ranging from 12 to 36 inches; average 26. The trees
are more or less bunched, some places being rather open.

Note.—In the spring of 1907 many of these trees were covered
with staminate flowers and with a few pistillate flowers. A few

_trees bore cones the previous fall.

11.* Lockwood, B 1, 2, 3, 4; 2 acres, April 2, 1902.—Gray
birch seed, intended as a nurse for white pine, was broadcast on
cultivated strips, at the rate of 1 pound per acre, and was lightly
brushed in.

Although a test showed that the seed was fair no seedlings
appeared.
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2. Lockwood, A 7; 2 acres April 25, 1902—Chestnut see'd
ted 1 x 51 feet, one nutina hole made by garden hoe. This
s at the rate of 42 quarts per acre.
- Squirrels and other rodents destroyed many nuts, nevertheless
plot became well stocked.
Number alive July 1902, 5874 spring 1903, 5,140; Aqgust
1903, 4,324; August 1906, 3,717. In August 1906, the heights
ranged from § to 33 inches; average 14.3 inches.
* Lockwood, A 4; ¥ acre, April 23, 1902.—538 pitch pine
ings 8 to 18 inches high, collected from the woods, planted
mattock 4x 4 feet. The stock was much larger than was
-ed and was received in very poor condition because of
‘packing so that many trees died within a few days.
Number living July 1902, 213. The trees were removed in
ril 1903.
Lockwood, A 6, a; ¥ acre, April 24, 1902.—1,000 cotton-
d nursery seedlings 10 to 12 inches high, planted in furrows
de by a plow; covered by returning along the row with the
A man followed the plow straightening the seedlings and
them a little additional setting whenever necessary. The
was to test rapid planting with cheap material.
umber living August 1902, 1,029; August 1903, 820; August
6, 181. Heights, August 1906, ranged from 8 to 40 inches;

g July 1902, and 1903, 72; and July 1907, 3I.
trees were killed by a fire in the spring of 1905.
fall of 1906 ranged from 8 to 18 inches, average

» B 4; 1-25 acre, May 1, 1902.—52 red cedar
ilings 6 to 12 inches high, planted 6x 6 feet.
tving July 1902, 38; spring 1903, none.

0od, B 5; 34 acre, April 28, 1902.—1,268 white
gs, 3 years old, roots not pruned, planted 4 x 5 feet.
¢ failed places were filled with nursery transplants in
of 1904 and a few in 1905.
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Number living July 1902, 1,235; spring 1903, 1219; August
1906. (See Exp. 19.) Heights ranged in August 1906 from
13 to 48 inches, average 28 inches.

Note.—The east end of this plot was manured in the spring of
1907 to ascertain if an increased growth would result.

18. Lockwood, B 5; ¥4 acre, April 30, 1902.—White pine and
tulip, 4 x 5 feet, every fifth tree a tulip. 880 pine, nursery trans-
plants 4 years old, roots pruned; 135 tulip nursery seedlings
24 inches high. The vacancies were filled in the springs of 1904
and 1905. ,

Number living July 1902, 878 white pine, 121 tulip; spring
1903, 863 white pine, 104 tulip; August 1906, pine (see Exp. 19),
no tulip. Heights in fall of 1906 ranged from 29 to 67 inches;
average 40 inches.

Note.—The east end of this plot was divided into halves in the
spring of 1907. Half was cultivated and half was manured.

19 and 20. Lockwood, B 5; 14 acre, May 1902.—1,134 white
pine nursery seedlings and transplants four years old, planted
4% x 5 feet. 520 seedlings forming the five northern rows were
imported from France. Vacancies were refilled in springs of
1904 and 1905.

Number living July 1902, 1,076; spring 1903, 1,046; August
1906 on B 5, as the result of Exp. Nos. 17, 18, 19, 20,
3,218. Average height, fall 1904, 26.2 inches; fall 1906, 37
inches.

Note.—The east end of this lot was cultivated in spring of 1907.

6 per cent. of the trees of B 5 have been affected by the white
pine weevil, which kills the leading shoot. These leaders have
been cut off and destroyed to hinder the spread of the insect as
much as possible.

21. Lockwood, A 9, northwest side; 24 acre, April 23, 1902.—
725 white pine three-year-old nursery seedlings planted 5 x 5 feet
under a dense growth of birch 15 to 20 feet high. In the spring
of 1904 the failed places were filled with three-year-old nursery
transplants.

Number living July 1902, 683; spring 1903, 670; spring 1907,
735. Height ranged in fall of 1906 from 18 to 42 inches.
Average height fall 1903, 4.7 inches; fall 1904, 7.9 inches; fall
1906, 27 inches. '
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o i e hite

2. Lockwood, B 8; 5-0 acre, April 29, 1902.—1,493 W

e seedlings collected from woods of Granby 8 to 18 inches

, planted 45 x 57 feet. ;

sIr)nall strip on east end was not planted at first but was

slanted to similar stock, as well as the failed plach throu.gh t}'le

lot, in the springs of 1904 and 1905. The seedlings arrlved' in

“ condition as the result of poor packing, hence many d{ed

thin a few days. Some of the failed places were filled with

dwoods. (See Exp. 49.) .

Number living July 1902, 1,145; spring 1903, 1,075; fal'l 1003,

4; fall 1906, 1,243. Average height fall of 1903, 15 inches;

04, 25 inches; 1905, 34 inches; 1906, 42 inches.

JorE.—5.5 per cent. of these trees have been affected by the

ite pine weevil. '

23. Lockwood, part of B 9; 1 acre, April 28, 1902.—815 red

! orway pine nursery seedlings four years old, planted 4% x 5

umber living July 1902, 811; spring 1903 and August 1906,
Average height fall 1903, 8 inches; 1904, 16 inche§; 1905,
ches; 1906, 29 inches. In the spring of 1905, 52 white pines
planted at the east end of the lot. .

. Lockwood, B 10; %4 acre April 28, 1902—969 Scotch pine
ery seedlings three years old planted 4 x5 feet. A strip at
ast end and a few failed places were filled in the spring of
th two-year-old nursery transplants of Scotch pine.

nber living July 1902, 924; spring 1903, 892; August 1900,
Average height fall 1904, 19 inches; 1905, 31 inches;
50 inches. In the fall of 1906 these heights ranged from
» 70 inches.

—In the spring of 1907 there were many staminate and
tillate flowers on these trees, as on the pitch pines of
There is a species of fungus on some of these trees
ange mycelium which retards the growth. Dr. Clinton,
st, identifies this as Peridermium pyriforme.

cwood, B 11; 5-6 acre, May 1, 1902, and spring 1904.—
or Norway pine four-year-old nursery transplants
4% x 5 feet to compare effect with similar material not
nted.

mber living July 1902, 1,453; August 1903, 1,438; August
1529, and 96 white pine. Average height fall 1904, 19
5 1905, 28 inches; 1906, 35 inches.

vi—ﬁ-v'c- 11_,-' lr'i- i
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Nore.—A species of scale, called by Dr. Britton, the state
entomologist, the Pine Leaf Scale, Chionaspis pinifolie, infests
a few of these trees and is killing the foliage. He advises spray-
ing with a soap solution soon after the eggs hatch. In the spring
of 1907 some of these trees were fult of staminate flowers, but
no pistillate flowers were found.

26. Lockwood, south part of B 9; 1-20 acre, April 28, 1902.—
98 Austrian pine four-year-old jursery seedlings planted 4 x g
feet.

Number living July 1902, 98; spring 1903, 87; August 1903,
82; August 1906, 82. Average height fall 1904, 22 inches; 1906,
29 inches.

27* and 28* Mundy Hollow; 14 acre, May 12, 1902.—388
white pine, 315 red pine, 54 tulip planted 5 x 6 feet.

Number living July 1902, white pine, 381; red pine, 300;
tulip, 48. The plantation was burned over in the spring of 1904,
and nearly every tree was killed. |

29.* Mundy Hollow; 24 acre, May 12, 1902.—Norway spruce
nursery transplants 10 to 12 inches high planted 5x6 feet.
Number planted: Shade grown seedlings 318, not shade grown,
284.

Number living, July 1902, shade grown 309; not shade grown
279; spring 1903, shade grown 302; not shade grown 272. The
plantation was burned over in the spring of 1904 and nearly every
tree was killed.

30. Lockwood, part of A 7; 14 acre, Oct. 13, 1902.—White
oak seed planted 4 x 574 feet with a hoe, and covered 1% to 2
inches. Three acorns planted per hole at the rate of 2o quarts
per acre. It was a poor seed year and the acorns were bad.
In June 1907 there were several oak seedlings on this plot, which
were left although the area had been replanted with another
experiment.

31. Lockwood, A 2; 14 acre, Oct. 7, 1902.—White oak seed
planted on three plots as follows: 1, four acorns per hole at
the rate of 23 quarts per acre, holes 5x 5 feet. 2, two acorns
per hole at the rate of 15 quarts per acre, holes 4 x 5 feet. 3, one
acorn per hole, at the rate of 29 quarts per acre, holes 1 x 5 feet.

The acorns were very poor and only a few seedlings appeared.

Number living August 1903, 437; June 1907, 212. Average
height, fall 1906, 6 inches.
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Lockwood, A 2; % acre, Oct. 14, 1902.—Red oakT;eed
d with hoe 4 x 5% feet, covered I to 2 inches deep. 'If}?:
s per hole, being at the rate o.f 42 quarts per acre. .
-orns were good and the number living August 1903 was 7011.
a2 * Lockwood, C 4, 5; 1-17 acre, Qct; 18., 1902.—64 ye ow
r »%lack locust one-year-old nursery seedlings planted with
' 14 feet. )
'zfnkbgrxliii/tzlgf eslsring 1903, 57. These trees were heavily t(zp
' root pruned when planted. The trees were removed later to
other experiment. L
*WEZc£$£g, 15EH ;2 acre, Oct. 18, 1902.—795 pltch'pme‘
ery seedlings and transplants two years old planted with a
feet. .
"t‘nlgsr living spring 1903, 617. The plat}tatlon was maclle to
the practicability of fall planting of seedlings and transplants
v: irly successful. '
* S}_.iillzgood, B 12; 1% acres, October 1902 and April
73 white pine, two-year-old nursery seedlings and trans-
red oak seed planted in 275 holes October 1902, and 1,750
- maples, collected seedlings 4 to 10 inches, planted April
Acorns were planted three in a hole.
I planting of white pine was only partially successful, as
00 were living in the spring of 1903. As the oak and r-naple
t do well all the trees were removed and another experiment
- (See Exp. 70.) , (i
ckwood, B 13; 124 acres—294 white pine two-year-
- seedlings and transplants, and red oak seed planted in
Oct. 15, 1902; 1,800 beech, collected seedlings 6 to 18
planted April 18, 1903. Acorns were planted three

Qf ‘white pine was only partially successful as
re living in the spring of 1903; as the oak and beech
ell all the trees were removed and another experiment
e Exp. 71.)

ood, C 2; 214 acres, Oct. 15, 1902—White oak
N was very poor, planted three acorns per hole, 1,100
,768 chestnut nursery seedlings one year old; April 28,
hite pine two—ye'ar-old nursery transplants. These were
4% x 5 feet, in mixed groups each containing three to
S of one species. The failed places in the white oak were
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refilled in the fall of 1903; and of the white pine in the spring
of 1904. i

Fall planting of chestnuts was only moderately successful as
many were heaved out by frosts. _

Number living August 1903, chestnut, 1,269; white oak, 445;
white pine, 1,251; total, 2,065. August 1906, chestnut, 1,053:
white oak, 324; white pine, 1,218; total, 2,595. Average height
August 1906, of white pine, 19 ‘inches; chestnut, 12 inches.

38 and 39. Lockwood, A 7; 14 acre, October 1902.—Chestnut,
nursery seedlings and seed. 672 seedlings one year old planted
5x 5% feet; seed one in a hole, holes 1 x 574 feet, being at the
rate of 42 quarts per acre.

Number living August 1903, of the seedlings 849; from seed,
620. ‘

Nore.—It required one man three and one-quarter hours to
plant one peck of chestnuts, in this way.

40. Lockwood, B 4; 1-50 acre, April 1903.—26 red cedar
nursery transplants 12 to 15 inches high, planted 6 x 6 feet.

Number living June 1907, 15. Average height 16 inches.

41. Lockwood, A 5; 134 acres, April 1903.—Hardy catalpa
nursery seedlings 10 to 15 inches high, planted in three sections:
4x4; 5x5; 6x6 feet. In the spring of 1904 the failed places
were filled with seedlings.

Number living August 1903, 3,526; August 1906, 1,641.

42. Lockwood, A 6; 234 acres, April 1, 1903.—3,350 cotton-
wood cuttings, 10 inches long, pushed into the ground 6 x 6 feet.
The failed places were replaced in the spring of 1904 with similar
cuttings.

Number living August 1903, 2,429; June 1907, 100. Average
height, 12 inches.

43, 44, 45. Lockwood, A 8, a; 3 acres, April 6, 1903.—1,567
chestnut one-year-old nursery seedlings planted 5 x 5 feet; 1,170,
6x6; 825, 7x7. The failed places were replaced in the spring
of 1904.

Number living August 1903, 2,859. Average height August
1907, 16 inches. (See Exp. 12.)

46. Lockwood, A 7; 1-50 acre, April 29, 1903.—Chestnut seed
planted with a hoe 1x 574 feet, one nut per hole, being at the
rate of 42 quarts per acre.

Number living August 1903, 67. This was to compare spring
sowing of stratified seed with fall sowing of seed from the same

e

. I
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'burce in Exp. 39. (See also Exp. 12, the seed for which was,

1 er, from a different source.) . .
" OZ; vLockwood, B 1; 3 acre. Green ash (A), April 29, 1903
otch pine (S), spring 1904. Arrangement :—

e g B

S A S A

S S S o)

. 4 green ash nursery seedlings one year old; 700 pine nursery
dlings two years old; planted 5x 5 feet. : e
Number living August 1903, 203 ash; August 1996, pine, 401 ;
h, 88; total, 549. Average height August 1907, pine, 39 inches ;
h, 10 inches. Several of the pines are affc;cted by the same
ﬁgus as that mentioned in Exp. 24. bl
48. Lockwood, B 7; T acre, April 27, 190{3.—2,281 Whl.te pine
pursery transplants two years old planted in three szctxons as
llows: 504, 6x6; 720, 5X5; 1,057, 4X 4. The failed places
ere filled in the spring of 1904 with three-year transplants.
Number living August 1903, 2,153; August 1907, 2.1 35.
verage height August 1907, 34 inches. .
‘;.eg. l(%r_lockv‘;good, BguS; 5-6 acre, April 9, 1903.— White an.d
.een ash, nursery seedlings one year old; basswood. and tulip
llected seedlings 4—6 inches high planted in the failed places
wong the white pine of Exp. 22. Total number, 450.
umber living August 1906, white pine, 1,243 ; ash, 229 ; bass-
ood, 20; tulip, 4; total, 1,496. Average height August 1907,
sswood, 8 inches; ash, 14 inches.
'50. Lockwood, E 3; .1 acre, April 18, 1903.—319 ‘chestnut
nursery seedlings one year old; 825 beech collected seedlings 6 to
15 inches high planted 5 x 5 feet. The missing trees were replaced
h similar stock in the spring of 1904.
Number living August 1903, chestnut, 755 ; beech not counted.
verage height August 1907, chestnut, 8 incles' ibeech, 1T
ches.
51. Lockwood, C 1; 1 acre, April 9, 1903.—822 chestnut
nursery seedlings one year old; 813 sugar maple collectefi seed-
- lings 4 to 8 inches high, planted 5 x 5 feet according to diagram.

C M C
M C M
& M C
M (& M
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The missing trees were replaced with similar stock in the
spring of 1904. Number living August 1903, sugar maple, 502;
chestnut, 726; August 1907, sugar maple, 32; chestnut, 589.
Average height August 1907, maple, 5 inches; chestnut, 13 inches.

52 and 53. Lockwood, C 3, 4; 2 acres, April 1903.—900 white
pine nursery transplants two years old; 1,500 sugar maple col-
lected seedlings 4—10 inches high, planted 6 x 6 feet. The miss-
ing trees were replaced with similar stock in the spring of 1904.
In August 1906, there were only about 300 maples remaining
alive, and the average height was 5 inches while that of the pines
was 29 inches.

54.% Lockwood, D 1; 1 acre, April 27, 1903.—1,128 sugar
maple nursery seedlings 6 to 9 inches high planted §5x 5 feet. In
August 1903 there were 995 alive. In the spring of 1904 the
missing trees were replaced, but in August 1907 practically all
were dead. A

55% and 56. Lockwood, D 3, 4; 2 acres, April 2, 1903.—Pitch
pine planted 5x 5 feet, 1,823 nursery seedlings two years old,
1,007 nursery transplants two years old.

Number living August 1903, seedlings, 1,789; transplants,
1,869. As seedlings and transplants did equally well the former
were removed so that-D 3 could be utilized for another experi-
ment. In August 1906 there were 1,689 of these transplants
alive. Their average height in August 1907 was 53 inches.
Many of them bore cones their third year.

57 and 58. Lockwood, E 1, 2; 2 acres, April 24, 1903.—800
white pine two-year-old nursery seedlings from Maine, very poor
stock; 1,400 beech collected seedlings from Tennessee 6—15
inches high, very poor; planted alternately 6 x 6 feet.

Number living August 1903, white pine, 681; beech, 1,071.
The missing places were refilled with similar material in the
spring of 1904. Average height August 1907, pine, 25 inches;
beech, 11 inches.

59. Lockwood, E 4; 1 acre, April 25, 1903.—1,748 yellow or
black locust, nursery seedlings one year old planted as follows:
804, 4x4; 542, 5x5; 402, 6x6.

Number living August 1903, 1,683; August 1906, 1,137. In
August 1907 the heights ranged from 3 to 12 feet; average 7.5
feet. Almost all the trees bore seeds in 1907 and many did so
in 1905. The large mortality was caused by rabbits girdling the
trees in winter.
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60. Lockwood, E 5; 1 acre.—550 white pine nursery transplants
wo years old, planted April 29, 1903; 325 white pin.e transplants
ree years old, and 875 black birch nursery seedlings 8 to 12
ches high planted May 21, 1904; all planted alternately 5x 5
Bfect.
. Number living August 1903, pine, 549; August 1906, pine,

birch, 83. Average height August 1907, pine, 40 inches;

‘pirch, 19 inches.

.~ 61.* Lockwood, B 6; 1 acre, April 10, 1903.—Black birch seed

proadcast on cultivated strips. No seedlings appeared as the

esult of this experiment although the seed was fairly good.

~ 62. Lockwood, C 6; 1 acre, April 29, 1903.—Red oak seed

lanted as follows: in the northeast section one acorn per hole,

oles 5 x 5 feet, being at the rate of 13 quarts per acre; in the

outheast section, two acorns per hole, holes 6 x 6 feet, being at

he rate of 18 quarts per acre.

~ Number living August 1903, 539. The failed places were

efilled in the spring of 1904. Number living August 1907 was

3 and the average height was 16 inches. ,
| 63.* Mundy Hollow; 14 acres on both slopes of the main

2 lley through the central part of the property, April 1903.—

16,000 chestnut nursery seedlings one year old planted 6 x 6 feet

inder a medium dense chestnut and oak coppice. Because of

the difficulty of making accurate counts in the thicket, no definite

unts were made; but it is certain that a large proportion of the

es were alive in the fall of 1903. In the spring of 1904 a

ire killed practically all of them.

~ 64.% Mundy Hollow; 134 acres along the ridge on the other
- side of the main central valley from the highway, April 30,
[003.—Red fir, basswood, tulip, white and green ash. Each
species planted pure among the sprouts, 6 x 6 feet as nearly as
- possible. Fir, nursery seedlings 6 to 9 inches high; basswood
and tulip, collected seedlings 4 to 10 inches high; ash, nursery
seedlings one year old. Total number 1,800. No definite counts
could be made on account of the brush, but it is probable that
II_IOSt of the ash and fir were living in the fall of 1903 while few
- basswoods or tulip survived. A fire swept over the property in
the spring of 1904 and killed most of the trees.

65. Lockwood, C 4, s5; 1% acres, April 25, 1903.—Sugar
ple, white pine, red fir, tulip, basswood, white and green ash
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planted 5 x 5 feet, and mixed, but never more than three species
in one portion of the plot. Number planted: 8oo maple; 600
pine; 325 ash; 300 fir; 55 tulip; 20 basswood. The missing
maples were replaced in May 1904 with maple and pine.

Number living August 1907, C 4% pine, 515; maple, 113;
total, 628. C 5: pine, 455; maple, 235; ash, 241; fir, 183; total,
1,114. On both lots 1,742. ' :

66. Lockwood, D 6; 1 acre,”April 25, 1903.—Chestnut, red
fir, white and green ash, basswood and tulip, planted 5x 5 feet,
mixed but never more than three species in any one portion of
the plot. The total number planted was about 1,750, of which
about 1,000 were chestnut, and the remainder distributed among
the other species about equally. The stock consisted of collected
seedlings, nursery seedlings and transplants of various ages.

Number living August 1907, chestnut, 323; ash, 631 fin; 168
basswood, 12; total, 466.

67 and 68. Lockwood, D 2, 5; 2 acres, spring 1904.—Red oak
nursery seedlings one year old, white pine nursery seedlings two
years old planted 6 x 6 feet.

D s, planted with 800 oak and 400 pine as follows: four rows,
all oak: then two rows, all pine, etc. Number living August
1907, oak, 759; pine, 296.

D 2, planted with 800 oak and 400 pine as follows: two rows
all oak; then one row all pine, etc. Number living August 1907,
oak, 734; pine, 309.

69. Lockwood, B 6; I acre, spring 1904.—600 chestnut one-
year seedlings and 600 white pine two-year seedlings planted
6x 6 feet; two rows of one, then two rows of the other.

Number living August 1907, pine, 451; chestnut, 301.

70. Lockwood, B 12; 1%4 acres, spring 1904.—300 white pine
two-year nursery seedlings; red oak seed, in 300 holes; 1,800
sugar maple nursery seedlings 8 to 12 inches, planted 5x 5 feet;
solid rows of maple, the oak and pine alternate in rows.

Number living August 1907, pine, 256; oak, 271; maple,
201. (See Exp. 35.)

71. Lockwood, B 13; 1% acres, spring 1904.—300 white pine
two-year nursery seedlings; red oak seed in 300 holes; 1,800
beech nursery seedlings 4 to 8 inches high, planted 5x 5 feet.

Number living August 1907, pine, 271; oak, 325; beech, 598.
(See Exp. 36.)

FOREST PLANTING EXPERIMENTS AT 'WINDSOR. 225

Lockwood, D 3; 1 acre, spring 1904.—1I,200 red oak
seedlings one year old planted 6x 6 feet. Experiments
72 are from seed gathered at the same time from the
rees. Number living August 1907, 1,092.

» Lockwood, A 4; I acre, spring 1904.—Red oak acorns,
_in a hole, and white pine nursery seedlings two years old
6x 6 feet. Arrangement:

: R ¥ R

R R R
R P R

ber living August 1907, pine, 256; oak, 553.

‘Mundy Hollow, in a strip parallel to and adjoining the
y, extending from about half way up the hill toward
’s Station nearly to the boundary; spring 1904.— White
Scotch pine, red oak, each species planted pure 8x 8 feet
tly as possible among the sprouts. Beginning on the
’s Station side, the planting was as follows: 26 rows

ne nursery seedlings 2 years old, 2,075; 1034 rows
nursery seedlings 2 years old, 775; 63 rows white
ransplants 2 years old, 575; 31} rows Scotch
nts 2 years old, 2,400; 38 rows white pine
2 years old, 2,400; 10 rows red oak seed, two
00; total number planted about 8,925.
d, F 1; 1 acre, Oct. 7, 1904.—White oak and
seeds planted in alternate holes 6 x 6 feet with
e in a hole; nuts two in a hole.
1st 1907, oak, 25; hickory, 211; being a
of the number planted. !
v, southwest corner, road to brook; 1 acre,
ite oak acorns, planted 6x 6 feet, three in
36 quarts.
] Kk Field, F 4 and E 7; 1I acres, April 1905.—
collected in locality. Furrows were made across
apart, northwest to southeast. Nuts were planted
 in furrows with a hoe. Two nuts in a hole part of

le experiments up to this poi R
forester, -Mr. Walter Mulford. | The - roocrthe direction of

: ord. : -
de under the direction of the wcll'iter’.rhe B crenmas
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way; 3 nuts in a hole nearest East Granby highway, 3 bushels
of nuts. Average cost per acre, material and planting, $5.

Number living August 1907, ten trees in every 100 feet of
furrow, equivalent to a spacing of 6 x 10 feet.

79. Clark, E 6; 7 acres, May 9, 1905.—White pine planted
5x5 or 6x6 feet. Part of these were three-year transplants
raised in our nursery, part were two-year seedlings raised by the
Yale Forest School, and part were native stock pulled from the
woods in Stafford. Many of the furrows made for Exp. 78 ran
over into this area, and some of the pines were planted in these
furrows and some on the hills between.

Results. In August 1907 of the three-year transplants g8
per cent. were alive; of the Stafford trees 60 per cent. and of
the two-year seedlings 83 per cent. The average heights were:
Two-year seedlings, 13 inches; three-year transplants in furrows,
34 inches; on ridge, 25 inches; in gravel pit, 19 inches; and of
the Stafford trees, 15 inches.

80. Lockwood, F 2; 4 acres, May 15, 1905.—7,000 white pine
and Norway spruce two-year seedlings raised by the Yale Forest
School planted 5 x 5 feet alternately.

Results. In August 1907 of the white pine there were 95 per
cent. alive; and of the spruce 64 per cent. Average height, pine,
17 inches; spruce, 11 inches.

81. Lockwood, B C 1; 1% acres, May 17, 1905.—Norway
spruce two-year seedlings raised by the Yale Forest School,
planted 5x 5 feet with dibble and spade. The object of this
experiment was to see how Norway spruce would do in this dry
situation under pitch pine. This had just been burned over.

82. Lockwood, B C 2; 14 acres, May 25, 1905.—2,733 white
pine two-year seedlings raised in our Poquonock nursery, plahted
5x5 feet. The idea is to see how two-year-old white pine will
do under a medium dense stand of pitch pine thirty feet high.

83. Lockwood and Clark, D 7; 10 acres, April 21, 1906.—
8,100 white pine two-year seedlings purchased from D. Hill at
$3.75 per thousand; 7,300 Norway spruce two-year seedlings
purchased from the Evergreen Nursery Company, at $3 per
thousand; 950 sugar maple home-raised seedlings three years
old. All planted 5x6 feet, alternate rows of pine and spruce
as long as the spruce lasted, then pine and maple. Cost: Plants,
$56.40; labor, $43.35; express, $10; total, $109.75; average
cost per acre, $10.97.

(gl i IS e S 4
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Results. Partial count August I, 1906, showed two-year white
68 per cent. alive; three-year white pines, 9o per cent.

¢; maple, 75 per cent.; spruce, 89 per cent.

e pines purchased from the west arrived in poor condition,
the long dry spell after planting proved too much for them.
\ugust 1907, 60 per cent. of the pines were alive, 72 per cent.
. spruces. b
«Mundy Hollow; 2 acres, May 10, 1906.—2,800 white pine
r seedlings purchased from D. Hill, at $3.75, planted
feet. Cost: Plants, $10.50; labor, $9.50; express, $2;
oe cost per acre, $1I. :

“Mundy Hollow; 1 acre, May 11, 1906.—115 black or
i t, one-year-old seedlings, home-raised, planted with
Co $3; labor, $8; total, $11.

) cre, May 12, 1906.—1,300 chestnut

- nursery, May 12, 19g06.—
home-raised, planted 5x6

acres, April 1907.—I. 1,800
lanted, 6 x 6 feet on two
e men one day, $7.50; total,

ear seedlings planted 6 x6 feet on
9; time five men one day, $7.50;

small. It would have been better

ad. 600 Austrian pine, two-year seedlings raised
c nursery, planted 5 x 5 feet. ;

opean larch two-year seedlings from same source,
et

S h pine two-year seedlings from same source,
follows: 5x 5 feet, 500; 6x6 feet, 130.

m%dﬁngs planted 5x 5 feet.

,B 14; 34 acre, May 1, 1907.—1,041 black locust, -

Gl LT -
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93. Lockwood, A 2; 1 acre, May 1, 1907.—White pine, two-

year seedlings raised in our Poquonock nursery planted as
" follows: 6x6 feet, 300; 5x5 feet, 330 4rxi4 feet) 'go0; F3 X3
feet, 600; total, 1,730.

94. Clark, F 5; 6 acres, May 8§, 1907 210 ,792 white pine two-
year seedlings raised in our Poqugnock nursery, planted 5x5
feet. Cost: Trees, $40; labor, $30 total, $70; cost per acre,
$11.60.

95. Lockwood, B 2, 3, 4, 2 acres, Sept. 28, 1907.—3,000 white
pine three-year transplants planted 5x 5 feet. The purpose of
this experiment was to test fall planting of pine compared to
spring planting.

GUIDE FOR VISITORS TO THE PLANTATIONS.
4 See map on opposite page.

In this portion of the report L. F. stands for Lockwood Field ;
and M. H. for Mundy Hollow. These are both in the town of
Windsor, and can best be reached by taking the Rainbow trolley
from Hartford or Windsor. Mundy Hollow is three-quarters
of a mile east of Poquonock; and Lockwood Field is half a mile
north of the end of the Rainbow trolley line. Carriages may be
procured for visiting the latter at the Case Livery Stable near
the end of the line. Mr. Judson S. Leonard, local superintendent,
is always glad to show visitors either of these plantations. His
house is opposite the Rainbow post office, and engagements can
be made either by mail or telephone. (See F. M. Case in
directory.) ;

Lockwood Field is divided into blocks of irregular sizes by
fire lines which intersect each other at right angles. These fire
lines are also used as roads. An idea of the size of the blocks
can be obtained from Lot A 3, which is covered with pitch pine,
and is approximately one acre. The blogks are lettered in series,
beginning at the south; and each series is numbered, beginning
at the east, so that A 1 is the lot in the extreme southeast corner
of the field on the Tariffville highway, and F 5 is in the extreme
northwest corner, on the East Granby highway.

Mundy Hollow is not regularly divided.

Lockwoop Frerp:

A 1. White pine, Exp. 1; European larch, Scotch pine, Austrian pine, 9I1.
A 2. White pine, Exp. 1, 93; white oak, 31; red oak, 32.
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A 3. Pitch pine, Exp. 10; black birch, 3.

A 4. Black birch, Exp. 3; white pine, red oak, 73.
A 5. Catalpa, Exp. 41; white oak, 5.

A 6. Cottonwood, Exp. 14, 42.

A 7. Chestnut, Exp. 12, 38, 39, 46; white oak, 30.
A 8. Chestnut, Exp. 43, 44, 45; white pine, 6.

A 9. White pine, Exp. 2I.

B 1. Gray birch, Exp, 2, 1I1; cottonwood, 4; green ash, 47; pitch pine, 34;
Scotch pine, 47.

B 2. Cottonwood, Exp. 4; gray birch, 2, 11; white oak, 47; white pine, 95.
B 3. Gray birch, Exp. 2, 11; white oak, 47; white pine, 05.

B 4. White oak, Exp. 47; white pine, 95; red cedar, 16.

B 5. White pine, Exp. 17, 18, 19, 20; tulip, 18.

B 6. Chestnut, white pine, Exp. 69; black birch, 6r.

B 7. White pine, Exp. 48.

B 8. White pine, Exp. 22; green and white ash, basswood, tulip, 49.
Bo. Austrian pine, Exp. 26; red pine, 23.

B 10. Scotch pine, Exp. 24.

B 11. Red pine, Exp. 25. y

B 12. White pine, red oak, sugar maple, Exp. 35, 70.

B 13. White pine, red oak, beech, Exp. 30571,

B 14. Black locust, Exp. 92.

B 15. White pine, Exp. &7.

B C1. Norway spruce, Exp. 81; white spruce, I5.

B C 2. White pine, Exp. S2.

C 1. Chestnut, sugar maple, Exp. 5I.

C 2. White oak, chestnut, white pine, Exp. 37.

C 3. White pine, sugar maple, Exp. 53.

- C4ands. Sugar maple, Exp. 52, 65; tulip, white and green ash, basswood,
red fir, 65; white pine, 52, 65.

C6. Red oak, Exp. 62.

D 1. Sugar maple, Exp. 54.

D 2. Red oak, white pine, Exp. 63.

D 3. Red oak, Exp. 72; pitch pine, 56.

D 4. Pitch pine, Exp. 56. .

D 5. White pine, red oak, Exp. 67.
6. White and green ash, red fir, basswood, chestnut, tulip, Exp. 66.
. Norway spruce, sugar maple, white pine, Exp. 83.

E1and 2. White pine, Exp. 57, 58; beech, 57, 58.
~ E3. Beech, chestnut, Exp. 50.

E 4. Black locust, Exp. 59.

E 5.'White pine, black birch, Exp. 6o.

‘E 6. White pine, Exp. 79.

E 7. Chestnut, Exp.78.




230 CONNECTICUT EXPERIMENT STATION REPORT;""'I907—1908.

F 1. Hickory, white oak, Exp. 75.
F 2. White pine, Norway spruce, Exp. 8o.
F 4. Chestnut, Exp. 77.
F 5. White pine, Exp. 94.
Muxpy Horrow:’

White pine, Exp. 8 9, 27, 74, 84; green ash, white ash, basswood, red
fir, 64; red oak, 74; red pine, 27, 28; white oak, 76;, balsam, 89;
arbor-vite, 9o; Scotch pine, 74; tulip, 27, 28, 64; Norway spruce,
20, 88; black locust, 85; chéstnut, 63, 86.

-

SUMMARY OF EXPERIMENTS.
ACCORDING TO SPECIES.
Wairte PiNe  Pinus strobus.
Seeding.

Exps. 1, 7, 8, 9. These experiments with seed have all been
made in the spring on sandy uncultivated land. Although seed
was sown in Exp. 1 at the rate of 2, 3, 4 and 5 pounds per acre
on the plain land, only a few trees resulted. Exps. 7 and 8 were

made under a birch cover, and Exp. 9 under the cover of an
oak and chestnut coppice. They were all equally unsatisfactory.

Planting.

Exps. 17, 18, 19, 20, 21, 22, 27, 28, 35, 36, 48, 52, 53, 57, 58,
60, 65, 67, 68, 69, 70, 71, 73, 74, 79, 80, 82, 83, 84, 87, 93, 94, 95.
A large number of these experiments have been made to test
the relative merits of different distances of spacing; and another
group to test mixtures of pine with other species. It will require
many years to obtain any information on these points from the
experiments. Those, however, which illustrate the value of
different kinds of stock, of time of planting, method of planting
and the suitability of the soil, are already instructive; as well
as the later ones which have been made on a larger scale to test
the expense of planting.

As all the experiments in planting with the exception of 35, 36,
and 95 have been made in the spring, the most important
deduction to be made is as to the relative value of stock of
different ages. Of the trees planted in the fall in Exps. 35 and
36 only 70 per cent. were alive the next spring.

Two-year seedlings were used in Exps. 57, 58, 67, 68, 69, 70,
71, 73, 79, 80, 82, 83, 84, 03, 94.
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The criterion for judging of the success of seedlings is the
percentage that live, and the height attained in a definite period.
Two-year seedlings and transplants stand about 3 inches above
the ground when planted, three-year stock 6 inches, and four-
year stock IO inches. The seedlings from the woods ranged
from 3 to 12 inches. There is a great variation in two-year seed-

 lings according to their origin.

With the two-year seedlings the following results have been
obtained. The percentage of trees alive at the close of the first
summer was as follows: Exp. 57, 75 per cent.; Exp. 58, 88 per
cent.; Exps. 67, 68, 69, 75 per cent.; Exp. 70, 85 per cent.; Exp.
71, 9o per cent.; Exp. 79, 83 per cent.; Exp. 80, 95 per cent.;
Exp. 83, 68 per cent.

The average height made by the trees of Exp. 57 in five years
was 21 inches; and of Exps. 79 and 80 in three years 13 and 17
inches respectively.

These figures show that, while from 68 to 95 per cent. have

: lived, the indications are that 75 to 85 per cent. is a fair propor-

tion to expect. In the above case the 68 per cent. was from
seedlings imported from a Western nursery, while the 95 per cent.
was from seedlings raised by the Yale Forest School in New
Haven, illustrating forcibly the advantage of well-raised stock
near at hand over that furnished by distant nurseries.

There are only a few experiments with two-year transplants ;
Exps. 48, 52, 53. Exp. 48 showed 94 per cent. alive at the end
of the first summer, with an average height after five years of
34 inches. The average height of the trees of Exp. 52 after the
same period was 29 inches.

The results from these experiments indicate that a greater
number of the transplants lived than of the seedlings and that
the height growth of the transplants is considerably better.

Three-year seedlings were used in Exps. 17, 21, 87.

Per cent. alive

Experiment at close of No. of Seasons’ A Heigh
No. First Summer. Growth, vei;a :cheesl.g :
17 o8 5 28
21 04 5 27

Th.ese results indicate that two-year transp]arits and three-year
seedlings are ahout equally good.
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Three-year transplants were used in Exps. 60, 79, 95.

Per cent. alive

Experiment at close of No. of Seasons’ Average Height
No. First Summer, Growth. in Inches.
6o 99.5 g0 40
79 98 35 25

Four-year transplants were used in Exps. 18, 19, 20.

Per cent. alive

Experiment at close of No. of Seasons’ Average Height
No. . First Summer. /. Growth. in Inches.
18 999 ¥ 5 40
-
20 90 ¥ 5 37

Exp. 20 was with pines imported from France. The larger
percentage of loss is due to damage sustained during the long
shipment. |

Woods-grown stock was used in Exps. 22, 65, 79.

Per cent. alive

Experiment at close of No. of Seasons’ ' Average Height
No. First Summer. Growth, in Inches.
22 70 5 42
79 60 3 15

The most pronounced lesson from these experiments is that
woods-grown seedlings can only be transplanted with considerable
loss. This is because their roots are poor, and grown in the
woods, they cannot stand the light and heat of the open land. In
some localities, even with this high percentage of loss, it may
be cheaper to collect native stock and plant 2,000 trees per acre
than to purchase 1,500 trees. This is hardly the case, however,
in any part of Connecticut, for there are few places in the state
where pines can be collected at less than $3 per thousand at
present prices of labor.

Next to the woods-grown stock it is evident that the biggest
percentage of loss occurs in the use of two-year seedlings, while
transplants of that age and the older trees suffer almost no loss.

Heicar or WHITE PINE.

Character ot No. of Years Height, No. Inches
Stock. from Seed. Inches. per Year.
2, yr.iseedlityggiih Ui v 5 15 3
2 xr seedlmesliigiRl ) 7 21 3
20yr, transplantevLeni il o 2 30 4.1
3yr: seedlingssic s Bldtit il v 8 28 3.5
3 yritransplants g i ] 6 25 4.1
gyt transplapts SR 8 40 5
4 yrs transplanfs iy et 9 40 4.4

~ SUMMARY OF RESULTS. 233

~ Evidently from the standpoint of growth the transplants are
superior, the two-year transplants giving l?etter results than
the three-year seedlings. The best results both in number living
and in rate of growth have been obtained from three-year trans-
plants, of which 98 per cent. lived and which have grown on an
- average five inches a year for the first eight years from seed.

~ As to the expense of planting pine, only a few of the later
experiments have been made with a view of determining this.
Exp. 83 is one of the most instructive. The total cost of plant-
_ing this area of ten acres was as follows:

s (e Lo R R ORGSR T R $56.40
193 50 dae e R D PR R N KRR 43.35
I REDEesS: onf treas Ll s S G R R 10.00

4 e U B e R A R I R T $109.75

- When it is considered that nearly ten per cent. of this cost
was for transportation, and that there was at least twenty per
- cent. more loss with these imported seedlings than in stock raised
- at home, the advantage of home-raised seedlings is evident.

The expense in Exp. 94 is about the same. IHere six acres

RO b EEas 1R Bl VRN O G R $40.00
1£5:1 st S e U e B AP g kRS 30.00

et LS LA I At S A At $70.00
GosEinervagre 1l S n TS $11.60

- Planting has been done on a larger scale on the state land in

f?om a distance they should be at once heeled in near the place
of planting, preferably in a shaded, well-drained situation. Not
ore than five hundred trees should be taken out at any one
e for a crew of three planters. The bundles should be untied
1 the roots puddled in a thick mud. They should be protected
the basket with wet moss or cloths, and the roots should never
: .exposed to the air for a minute. A still, cloudy day early in
pring when the ground is moist is most suitable for planting.
The method of planting found to be most efficient and
"nomical is with crews of four men. Three men work abreast
th mattocks, keeping straight lines by sighting on poles placed
.feet apart at the other end of the field. One man or boy
£8 a basket with the trees and hands them to the planters
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as they are required. The sod should be somewhat scraped away
by the mattock. The mattock is then struck down into the earth,
the handle is raised and somewhat twisted, making a small hole
just large enough for the little tree. The earth is then pressed
firmly about the roots with the foot, the mattock not having been
removed until the tree is set. A crew of four men in open
pasture free from brush and stones cdn plant 4,000 trees a day
without much trouble. In very stony or brushy land they may
not plant over 2,000. It pays tohiré good men at high wages for
this work, as for everything else. The secret of the cheapness
of the 'planting at Union is that nearly all the labor was done by
native Americans who were interested in the work.

What is said here regarding methods of planting applies equally
well to the other species.

Scorcu PINE Pinus sylvestris.

Exps. 24, 47, 74, 91. This is a European tree noted for its
adaptability to very poor, sandy soils. The experiments have borne
out its reputation for rapid growth at first, but it is probable that
the white pine will eventually go ahead of it. One advantage over
the white pine is that it is rarely attacked by the weevil and
seems to be freer from other enemies. At the end of the first
summer Exp. 24 showed 95 per cent. alive.

The average height for these three-year seedlings was, at the
end of three years’ growth, 19 inches; four years’ growth, 31
inches; five years’ growth, 50 inches. The growth of the fourth
year was I2 inches, and of the fifth year, 19 inches.

Seedlings of this species can be purchased at about the same
prices as those of white pine, and the seed is considerably cheaper.

RED or NorwAYy PINE Pinus resinosa.

Exps. 23, 25, 27, 28. This tree is a native of the northern part
of the United States, but only a few specimens have been found
wild in Connecticut.

Exps. 23 and 25 showed 99.5 per cent. alive at the end of the
first season.

The height of the nursery seedlings four years old was, at the
end of two years, 8 inches; three years, 16 inches; four years,
22 inches; five years, 29 inches.

While the growth was not as rapid as that of Scotch pine, it
takes readily to the soil and is entirely free from enemies. The
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NORWAY SPRUCE

Exps. 29, 8o, 81, 83, 83. Exp. 29 was made with nursery
transplants 10 to 12 inches high. The trees were eventually
killed by fire, but a count at the end of the first year showed that
05 per cent. of the number planted were alive.

In Exp. 8o two-year seedlings raised by the Yale Forest School
were used; and at the end of the third growing season only
64 per cent. were alive, as*compared with 95 per cent. of the
white pine from the same source. The average height of the
spruce was II inches, compared with 17 inches for the pine at the
end of the third growing season.

In Exp. 83 two-year seedlings from the west were used, and
at the end of the first growing season 89 per cent. were alive as
compared to 68 per cent. for similar white pine stock.

Spruce seedlings are not as large as those of pine of the same
age, and it is evident that three-year transplants should be used.
It is also pretty certain that the spruce is not adapted to such
dry light soils. :

Rep F1rR  Pseudotsuga tavifolia.

Exps. 64, 65, 66. In Exp. 65 about 300 two-year seedlings were
used and at the end of the fifth year’s growth about two-thirds
were alive. These trees have grown very little thus far, bearing out
the general belief that while the Pacific coast tree has proved itself
very valuable for European planting, it is not adapted for planting
in the eastern United States. However, it is possible that if larger
stock were used the results might be more satisfactory.

RED CEDAR  Juniperus virginiana.

Exps. 16, 40. The first of these experiments was with seedlings
6 to 12 inches high, and was unsuccessful, as they all died within
two years. Of the slightly larger trees planted in Exp. 40 about
half were alive at the end of five years. Considering the natural
adaptability of the species for such situations, it seems strange
that it has not done better. ;

Barsam  Abies balsamea and
ARBOR-VITE Thuya occidentalis.

The experiment made with these species in the moister part
of Mundy Hollow is too recent to have given any evidence at
this date regarding the suitability of the species for planting.
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oPEAN LARcH Larix Europea. ;
Exp. g1 with this species, also made in the spring of 1907, is
t old enough to lend any light on the adaptability of the species
r our planting.

wEsTNUT Castanea dentata. N

The following experiments were made by planting th.e nuts
he permanent situation: 12, 39, 46, 77, 78. The object of
<ps. 12 and 46 was to test spring sowing; and of 39, fall
‘I‘heg squirrels destroyed many nuts, but in July, after sowing,
4 seedlings were counted. By the end of tl.le ﬁfth season
ly 3,717 trees were alive. The heights at this time 1:anged
om 3 to 33 inches. As the areas planted in these expern.nents
éaﬁe not separated from each other, it is impossible to judge
~ whether spring or fall sowing was most successful.
In Exp. 77 ten acres were planted with three bushels of nuts,
three nuts per hole in furrows. At the end of the third growing
th . found to be an average of ten trees in every
f furrow, equivalent to a spacing of ten feet
> height of the three-year seedlings was 3

gs one year old were used in Exps. 37, 38.
63, 66, 69, 86. Of the 1,768 chestnuts planted
7 per cent. were alive at the end of the first growing
d 60 per cent. at the end of the fourth season. The
ge height at the last named date was twelve inches.
Many thousand trees planted in the other experiments showed
end of the first season from 77 to 92 per cent. alive.

‘or example, of the 822 trees planted in Exp. 51, 9o per cent.
e alive at the end of the first season; and 71 per cent. at the
1d of the fifth season. While the results from sowing are fairly
tistactory considering the cheapness of the method compared
lanting, these experiments prove that planting is most
atisfactory. It will be noticed that while a large proportion of
he planted seedlings live through the first season, a considerable
number die subsequently, so that probably not over 60 per cent.
can be expected to grow up.

It is a question whether two-year seedlings might not give
ven better results. Planting of deciduous trees in Europe is
rgely of stock two or more years old.
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Waite OAxk  Quercus alba.

In Exps. 5, 30, 31, 37, 47, 75, 76, acorns were planted in the
fall. In some of them the seed was poor, but even in those where
the seed was good the results were very unsatisfactory. It is
probable that planting seedlings would give much better results.

Rep OAK  Quercus rubra.

. Exps. 32, 35, 36, 62, 73, 74 were made with red oak acorns.
As the result of 21 quarts'o“f seed used in Exp. 32, 708 seedlings
were found at the end of the season. In Exp. 62, one acre was
planted in the spring, half at the rate of 13 quarts per acre and

“the other half at the rate of 18 quarts per acre. The number of

seedlings living on the whole acre three years after sowing was
753 and the average height was 16 inches.

In Exp. 73 one acre was planted with red oak acorns and white
pine. Four years later there were 553 oaks as the result of this
sowing which, taken with the 256 pines, made a satisfactory stand.
of 809 trees.

Exp. 72 was made with one-year seedlings. Of the 1,200 trees
planted, 9o per cent. were alive at the end of the fourth growing
season. :

While these experiments indicate that red oak seed can be more
successfully sowed than that of chestnut or white oak, it also
shows that planting gives better results than sowing. Still, on
account of the economy with which sowing can be done, it has
a good deal to recommend it where the land is fairly open.

Hickory Hicoria minima.

Although about one acre was sowed in Exp. 75 to white oak
and hickory—nuts two in a hole and the holes six feet apart—
after three years only 211 hickories could be found, and 25 white
oaks. The results are therefore unsatisfactory, though more
satisfactory for hickory than for white oak. '

Beecn  Fagus atropunicea.

Exps. 36, 50, 57, 58, 71. The beech collected seedlings used
in Exp. 36 did not do well, so were pulled up.

Of the 9oo beech collected seedlings used in Exp. 57, 78 per
cent. were alive at the end of the first growing season, but the
average height after five years’ growth was only 11 inches. The
growth seemed to be almost nothing. -

ey
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 Of the 509 beech planted in Exp. 58, 71 per cent. were alive at
the end of the first growing season, while of the 1,800 beech
ol ted in Exp. 71, only 33 per cent. were alive at the end of the
ourth season’s growth.

It is therefore apparent that, while 70 per cent. or more may
ret a rooting, a very large proportion die subsequent\} , and the
owth is so slight that the species cannot be recommended for
s kind of soil.

17E or GRAY BircE  Betula populifolia.

Exps. 2 and 11. Both of these experiments were made with
The natural reproduction of this birch in the vicinity is
good that it suggested the idea of sowing on cultivated strips
o create a nurse growth for pine to be planted later. The utter
lure of the experiment shows what an immense amount of seed
be used in nature to secure results. The experiments have
v, however, that a nurse is not needed for pine, and in fact
it grows better in the open than under shade. No experi-
ts were made planting seedlings.

Bircr Betula lenta.

Xps. 3, 60, 61. Exps. 3 and 60 made with seed gave the same
failure as the experiments with gray birch seed.

the 875 birch planted in Exp. 60 only 83, or less than 10
cent., were alive at the end of the third year, while the average
ht at the end of the fourth season was 19 inches, as compared
‘~_ inches for the white pine planted at the same time.

Xps. 4 and 42 were made with cuttings which were pushed
the soil. Of the 325 used in Exp. 4 none survived more than
or four years; while of the 3,350 planted in Exp. 42 in
1903, there were only 72 per cent. alive in August 1903.
j""failled places were replaced in the spring of 1904, and yet
about 3 per cent. of the whole number were left in June 1907.

14 was made with seedlings 10 to 12 inches high, and of
900 planted in the spring of 1902 nearly 50 per cent. had
FfOre July; only 43 per cent. were alive in August 1903,
this dwindled to about 5 per cent. in the following three years.
1S evident, as might be expected, that this species is not suited
€ dry sand plains.
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CATALPA

In Exp. 41, 3,607 nursery seedlings 10 to 15 inches high were
planted in April 1903, and 98 per cent. were alive in August of
that year, showing that they secured a rocting and withstood the
summer. There was a considerable lods the first winter, and all
the failed places were replanted in,the spring of 1904, and yet
only 45 per cent. of the whole number were alive in August 1906,
and these had not grown any. Almost all of the trees have been
killed back each winter, showing conclusively that the species is
not adapted to our climate any more than it is to this- poor, light
soil. The success of catalpas has been in the West on fairly
good soil.

Sucar MAPLE Acer saccharum.

Exps. 35, 51, 52, 53, 54, 65, 70, 83. Exp. 35 was not successful,
so was discontinued. 813 maples were planted in Exp. 51, in
April 1903, and of these only 61 per cent. were alive in August
of the same year. The vacancies were replanted in the spring
of 1904, but in August 1907 only 4 per cent. of the whole number
were alive, and the average height of these was 5 inches, the same
as when planted, four years earlier. All the other experiments
have resulted as Exp. 35.

Tt is evident that the species is not adapted to this dry class of

* soils, and yet it is probable that by planting older, stronger stock
more satisfactory results might be obtained. The forest schools
in this country have so far been very faulty in their instruction
regarding the planting of deciduous trees, especially of the light-
seeded species. In Europe with such trees as maple and ash
stock two to four feet high is used.

WaITE and GreeN Asu  Fraxinus Americana and lanceolata.

These species are considered together, as it is thus far impossi-
ble to distinguish them.

Exps. 49, 64, 65, 66: 47. Of the 324 green ash planted in
Exp. 47, in April 1903, fully 9o per cent. were alive in August
1903, while by August 1906, only 27 per cent. were alive, and the
average height was 10 inches, the same as when planted. Of the
325 white and green ash planted in Exp. 65, about 75 per cent.
were alive five years after planting, but as the exact number
planted is unknown, this figure may not be exact.
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the ash planted in these various experiments were one-year
ings. The statement made for sugar maple, that older stock
‘be used, applies equally to ash, though there is no question
this dry, sandy soil is exceedingly unfit for growing ash of

ever age.

oop Tilia Americana.

9, 64, 65, 66. No records were kept of the exact
of basswoods planted, all of which were collected seed-
The results show, however, that the tree is not suited for
this class of land, and what has been said regarding

N

0 per cent. were alive in July
r of  ; while by August
dlings 24 inches high when
ved about the same results,
is kind of land.
seudocacia. :
48 trees planted in Exp. 59,
live in' August 1903 ; 65 per
nese were nursery seedlings
‘when planted, and in August

locust as by far the most rapid
es of experiments and well adapted
e only disadvantage of the species is
by borers, but there is a plantation
We Hartford in which the trees have
gﬁ feet and are apparently free from this
ks e:;p:eri'ments we feel justified in recommend-
é§as $p.:1.1table_for planting on these sand plain
pecxcs are, no doubt, fitted for planting on

the state, or possibly might succeed on these
stock were used, we do not at present feel
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justified in recommending them for such poor land. The trees
that the experiments show most worthy of trial are, of the
conifers: Scotch, white, Norway and pitch pines; and of the
deciduous trees: Chestnut, red oak, and black or yellow locust.
For the conifers, three-year transplants are the most satisfactory
and for these three deciduous species, one-year seedlings are
recommended, although a seeding of red oak or even of chestnut
may give satisfactory results. -

-

The experiments above described throw important light on the
kinds of trees adapted for planting on the sand plains of southern
New England and upon the methods of planting. Later on they
will show also what mixtures are advisable, and what distances
of spacing give the best results. They will also offer numerous
opportunities for experiments in different methods of thinning,
and will furnish the first reliable data on the growth of even-
aged forests of different species in this part of the country.

RECENT PLANTATIONS THROUGHOUT CON-
NECTICUT.

Within the last five years, as the result of better protection
from forest fires, better knowledge about forest planting, availa-
bility of planting stock, and especially on account of the rise of
prices of lumber, many forest plantations have been made in
different parts of the state. As most of those made thus far have
been either under the direction of this office, or have been known
to it, we publish here a record of such recent plantations, and we
will be obliged if land owners who have made plantations not here
recorded will call our attention to their experiments.

PLANTATIONS IN THE STATE FORESTS.

UNION.

The most extensive planting done by the state on a commercial
scale is at Union, where the state owns three hundred acres of
land, about one hundred of which is open. In the spring of 1906
about fifteen acres of the old mowings were planted with 20,000
two-year-old white pines 5x6 feet.
day thesaverage cost of planting 1,000 trees was $1.66. In other
words, a man could plant a little over 1,000 trees a day on the

With labor at $1.75 per -
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‘ erage. This planting was done early in April, when the ground
as still very wet, and as the trees arrived in excellent condition
e plantation was a success, although of course the trees did not
ake any growth the first year. Eighty to eighty-five per cent.
of them were alive at the end of the first year. il

" In the spring of 1907 there were planted on similar land con-
ting of old mowings and pastures 50,000 two-year-old white
es, 2,000 Scotch pines, 2,000 Norway spruce. The Scotch
jes were from D. Hill of Dundee, Ill., purchased at $3.75 per
ousand.

e Norway spruce were from the Evergreen Nursery Com-
of Sturgeon Bay, Wis., purchased at $3 per thousand. The
ite pines were from the following sources: 25,000 from R.
uglas’ Sons, Waukegan, Ill., purchased at $3.85 per thousand;
from the state forester of New York, at $1.50; 16,000
plants raised in our nursery on the land, and purchased the
r before at $2.50 per thousand. Twenty thousand one-year
edlings were purchased in 1906 of Dr. Schenck, forester of
anderbilt estate, Biltmore, N. C,, at $2.50. They were set
in nursery drills at $1.27. The transportation and weeding
lly fifty cents a thousand, and as nearly three thousand
the 17,000 remaining cost about $5.00 per thousand. They
ed themselves well worth the difference, for of the 16.000
ut fully 97 per cent. were alive at the end of the severe
drouth, as against 85 per cent. of the other trees.

e total number of trees thus far planted in the Union forest
00, covering about fifty acres.

AND.

land which the state owns in Portland is largely covered
- sprout growth of chestnuts and hardwoods, not requiring
ing. There are, however, one or two old pastures more or
W up to brush which will be planted.

spring of 1906 five small areas were planted with chest-
;The nuts were planted three in a hole, the holes being
n th.e sod with a hoe about five feet apart. The cost of
.lantmg,-including the price of the nuts and the labor,
4 to between $5 and $6 an acre. The squirrels ate many
nuts, so that there are trees in about 25 per cent. of the

lanted.

3
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In the spring of 1907 there were planted on similar land
5,000 two-year white pines, purchased from R. Douglas’ Sons at
$3.85 per thousand, and 3,000 Norway spruce two-year seedlings,
purchased from the Evergreen Nursery Company at $3. Most
of these trees withstood the summer drouth well.

PLANTING OF WATER SHEDS.

MimpLETOWN WATER COMPANY.

Mr. Mulford, the previous forester, made a working plan for
the Higby Mountain Reservoir tract, under the control of the
board of water commissioners of the city of Middletown. This
plan called for the planting of 168 acres. Up to the present time
~ the board has expended on this work $1,662.50, and has planted
from 1903 to 1906 about 121,000 trees, as follows: Red oak,
20,993 ; yellow oak, 18,000; white oak, 7,575; swamp white oak,
13,575; catalpa, 3,500; chestnut, 15,425; Italian chestnut, 124;
red pine, 1,250; white pine, 34,770; white ash, 5,000; tulip,
1,000; English walnut, 80; total, 121,292.

The total area completely planted is 57.75 acres, and partly
planted, 59.25 acres. This plantation, which is under the direction
of Mr. Bywater, the superintendent, is all made on good agri-
cultural land, very much better than the Rainbow.land. The
original plan called for extensive planting of pine and sugar
maple in alternate rows, which at that time was considered an
advisable mixture. The pines have been planted and are doing well,
but the maples have not yet been put in. The result is that the pines
are too far apart on these areas to form a good stand and have so
much start that unless interplanted by very rapid growing trees
they would entirely suppress them. The only species that could
be safely planted between these rows now is the Scotch pine,
which is rapid growing and tolerant enough to withstand the
crowding of the older white pines. The white pines were planted

when three years old and 95 per cent. are alive, the heights rang-

ing from 2 to 4 feet. Many showed a growth last year of two
feet. Some have been attacked by the weevil, and a few were
killed back by last summer’s drouth.

Of the 1,250 red pines which were purchased from the west
hardly a dozen are now alive. The stock arrived in very poor
condition.
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‘e results with chestnut have been the same as those at Rain-
, showing that the planting of §eed on the. land cannot be
essful, while one-year seedlings give very satisfactory results.
. plantation made with such stock 10 inches high has 95 per
nt. of the trees alive three years after planting, with heights
to 5 feet. ! _ i
Red and black oak two-year-old seedlings were planted together
86 per cent. are alive. The trees have an average height of
inches, with a maximum of 18 inches and are now six years
seed.

oak seeding gave the same unsatisfactory results as at
for from the 7,575 acorns planted, scarcely a single

one-year-old seedlings were planted on a
\d were severely thrown by frost the first

and the average height
D 15 better adapted to

5 per cent. are alive and the
rowth is 8 inches. White ash
oist soils and for both ash and

ings were planted on good upland

1e the following account of the plantations
About 150 acres have been planted as

» 30 acres with 21,500 white pine two-year seed-
els red oak acorns; 14 bushel black oak: b2
5 2% bushels hickory; 3% bushels chestnuts.
uble furrows across field, $60; planting pines
!f@eed, $48; collecting seed, $12.70; seedlingS;

Arom nurseries). Average cost per acre, $7.97.
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Fall of 1903, 8 acres with 4 bushels white oak acorns.
Plowing furrows, $11.55; planting, $8.64;
$8.88. Average cost per acre, $3.63.

Spring and fall of 1904, 25 acres with 5 bushels pignut hickory
nuts; 3,000 sugar maple three-year-okd seedlings; 3 bushels red
oak; 20,000 white pine seedlings; '3 bushels shell bark hickory
nuts; 2 bushels chestnuts; 4 bushels white oak. Cost about
$7.30 acre. i

Spring of 1905, 22 acres .planted with 10,000 white pines;
3,500 white ash; 274 bushels chestnuts; 75 bushel swamp oak
acorns; %4 bushel shell bark hickory. Average cost per acre, $7.

Spring of 1906, 47 acres planted with 42,100 white pines;
23,500 white ash; 10,000 sugar maple. Cost: Plowing, $52.39;
planting, $162.75; seed, $11.25; nursery, $68.60. Average cost
per acre, $6.27. :

Spring of 1907, 24 acres planted with 31,200 white ash; 21,000
white pine; 1,600 maple; 300 tulip; 800 wild cherry.

The average cost per acre has been reduced from $7.97 in
1903 to $6.27 in 1906, chiefly by the use of home-raised seedlings
and by the substitution of single for double furrows.

The white pine has thus far given the most satisfactory results,
the growth last year being about 2 feet. Those planted in 1903
were about 4%; feet high in the fall of 1907. The sugar maple
is second best (note that three-year seedlings were used). The
chestnuts and oaks are growing fairly well and the white ash
has started finely. The soil of these plantations is good.

Cost :
collecting acorns,

EDUCATIONAL INSTITUTIONS.
LooM1s INSTITUTE.

The Loomis Institute of Windsor owns about forty acres of
sand plain land on the edge of Bloomfield, which is covered with
a poor growth of oak brush which has been badly damaged by
fire. As the land has been bringing in no income, the trustees
have decided to plant it to forest trees, and to experiment with
four or more species of conifers best adapted to such sandy
situations in order that the plantation may serve for demonstra-
tion purposes, as it is possible that the rudiments of forestry may
eventually be taught by the Institute.

In the spring of 1907 the following trees were planted: 10,800
three-year white pine transplants from Europe, purchased at
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through Kelsey; 10,000 two-year white pine seedlings,
ased from the state forester of New YOI"k at $1.50; 10,000
year Scotch pines, purchased from D. Hill at ."353.75.1

The land is so thickly covered with brush that for three or
ears it will be impossible to make any .acc.ura.te statement
e success of these plantations, but the md1cat1c3ns are that
t 75 per cent. of the trees withstood the summer’s drouth.

REST SCHOOL. ;
jnmes Toumey, who has had charge of all the plantations
the Yale Forest School, made thg: following repor‘t Dec.
ﬂg".*l 3 Yy e

that h&s been done by the Forest School as to

1d seedlings and four-year-
used in underplanting a
o .7 density. The plantings
In fair condition,

r stock. This stock
orest from .7 to
six to three years ago.
mﬁdlﬁoﬁ,_ showing at the
per cent.
| seedling stock used in planting
ted from seven to five years
ctically destroyed by fire.
-old seedling stock planted on
and brambles. Recently all

ar-old seedling stock and three-year-
on recently cut-over upland, three to
plantation is practically complete, the loss
cent.

> plantings are at Maltby Lakes.

ollowing plantations were made two years ago
ater Company.

r-old white pine seedling stock planted on
up to white birch and sumach. Stock poor
s about 25 per cent.
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2 acres planted in seed spots to red oak and black walnut on
a fairly rich bottomland in open field. About 30 per cent. of the
seed spots now vacant.

Last year about 12 acres were planted to white pine on the
Winchester Powder Farm. Stock two-year-old seedlings and
three-year-old transplants. This is all in excellent shape at the
present time. Also about 3 acres were seeded to black walnut
in seed spots. About 40 per cent. of vacant spots show at present.

-

PRIVATE PLANTATIONS.

The only private plantations of any extent have been made
durmg the past two years, since this station undertook to find
seedlings for planters at reasonable rates.

Two men made extensive plantations in the spring of 1907, and
intend to continue the work until a large area is forested.

Mr. Albert B. Wells of Southbridge, Mass., planted in Union,
Conn., 75,000 two-year-old white pines, purchased at $3.85 per
thousand; 1,000 two-year-old Scotch pines, at $3.75; 1,000
two-year-old Norway spruce, at $3. The land planted by Mr.
Wells was a rough piece formerly covered with pine and hard-
woods, and recently cut over. The piles of tops and other brush
made it impossible to plant with any regularity, so that Mr.
George Towne of Union, who had charge of the work as well
as that for the state, was unable to estimate exactly the number
of trees living after the summer drouth. It is probable, however,
that some 20 to 30 per cent. have died. Undoubtedly for such
brushy land three-year transplants Would be preferable if they
could be obtained at fair prices.

Mr. Harris Whittemore of Naugatuck planted on his farm in
Middlebury, 77,500 white pines and 2,000 Norway spruce. 2,500
of the pines were three-year transplants, purchased at $5.45 per
thousand, and the rest were two-year seedlings, purchased at
$3.85. They were all imported from Europe through Frederick
Kelsey of 150 Broadway, New York.

This was run-out farm land, most of it having been in mowing
until it was planted. Over the greater part of the area the soil
is a loamy sand, but there are two or three sand knolls. There
are a few acres of rich, moist land. The wettest part was planted
to spruce, but the pine in the moist situations did remarkably
well the first year. On the sand ridge a considerable proportion
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, but averaging all the land together, go per cent. of the pines
ere alive at the end of the summer’s drouth.

cEPORT. Mr. James W. Thompson planted 1,000 white pine

in 1900.

0oKLYN. Mr. William Ingalls planted 6,000 white pine in
7

oN. Mr. Benjamin F. Case planted 3,000 white pine in

9o/
LiNGTON. Mr. J. P. McKnight planted 2,000 white pine in
906, and 1,100 more in 1907.

nGToN. The Vine Hill Farm Company of West Hartford
an planting its waste lands in the spring of 1906 under a
rking plan published in our Annual Report of that year.
land thus far planted by the company is on the trap ridge
rtheast of Farmington village. In 1906 the following trees
vere planted: Chestnut, 2,500; white pine, 15,000; Scotch
ine, 3,000; Norway spruce, 1,000.

[n 1907 the following were planted: 14,000 two-year white
seedlings, at $3.85; .5,900 three-year white pine trans-
ts, at $5.45. ;
Almost every one of the chestnuts, which were one-year seed-
os, have lived. Of the conifers, the Scotch pines have done
newhat the best.

Adjoining the land of the Vine Hill Farm Company on the
, Mr. Bennett planted in 1906 the following: 4,000 white
5 2,000 Scotch pine; 1,000 balsam fir; 500 Norway spruce.

NBY. Mr. Stanley Edwards planted 3,000 white pine in 1907.

NwicH. H. F. Schwarz planted 2,000 white pine in 1906.
sse proved unsatisfactory on account of poor packing. .

DEN. At the foot of Mount Carmel, Mr. J. Edward Heaton
ed 20,000 white pine in the spring of 1906. Owing to poor
( king about 20 per cent. failed, and this number was replaced
D. Hill free, in the spring of 1907. The junior class of the
b e Forest School did the planting in both cases.

- the spring of 1907, Gen. Phelps Montgomery planted
three-year transplants, white pine.

LR S PR A £ el i Lol ey 11 i
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Hampron. Mr. W. G. Holman planted 4,000 white pine in 1907.

Harwinton. Mr. Newman Hungerford planted in 1906 in
Harwinton, 500 catalpa; 300 white oaks; 500 chestnuts; 500
black locusts; 1,500 white pines. In 1907 he planted 1,100
white pines, three-year transplants; 1,000 Norway spruce, two-
year seedlings.

Mansrierp.  The Connecticut Agrxcultural College planted 1,000
white pme in 1906.

MmprLeBury.. Mr. E. E. Stevens planted 1,500 white pine in
1907.

New Haven. Mr. John C North planted 1,000 white pine in
1906.

NorroLk. Mr. Ellicott D. Curtis had 45 acres planted by the
H. L. Frost Company of Boston. This company furnished
the seedlings and did the planting at the contract price of $12.50
per acre for pine and $15 for ash. Twenty acres of pasture
and rough fields and 20 acres of young second growth hard-
wood land were planted with two-year white pine seedlings;
and five acres of sprout land were underplanted with white ash.

The plantmg in the open was six feet apart and the same
distances were kept in the woods as nearly as possible.

Purnam. Mr. Chester Child planted 3,000 white pine in 1906.
Mr. John M. Paine planted 1,000 white pine in 1906, and
4,000 white pine three-year transplants in 1907.

Savissury. The Hotchkiss School in Lakeville planted 1,000
white pine in 1906.

SomEers. Mr. Edwin Davis planted 1,000 white pine in 1906.

StoNINGTON. In the spring of 1906 Dr. Charles Williams and
Miss Mary Dreier planted 6,000 two-year white pines.

TorrINGTON. Mr. L. E. Dayton planted 1,500 white pine in 1907.
UnioN. Mr. George Towne planted 1,500 white pine in 1907.

WaTerToWN. Mr. Charles Atwood in 1906 planted 1,500 white
pine, and in 1907 another 1,500 of the same.

{
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gsTporT. Miss Kate A. Wilcox planted 1,000 white pine in
rerHERSFIELD. Mr. F. A. Griswold planted 3,000 white pine
lhnd 1,000 Norway spruce in 1907.

rincHESTER. Mr. Elliott Bronson planted 5,000 white pine in
1907 \ i
opBURY. Dr. William Sage planted 2,000 white pine in 1906.
oopsTock. Mr. O. A. Hiscox planted 4,000 white pine in 1907.

It is impossible to estimate accurately the amount of planting

dent that private owners have planted during the past two
rs fully 350,000 trees; that water companies and similar con-
have planted 200,000; and the state has planted 85,000,
g a total planted for forestry purposes throughout Con-
ticut of 635,000 trees.

DER FOREST PLANTATIONS IN CONNECTICUT.

considering all these experimental plantations in Windsor

e, it may occur to many that if we simply had a few old
ations we could judge better what to expect from these new
Fortunately we have in this state several such plantations
there are many others in the neighboring states. As accounts
nost of those in other parts of New England have been pub-
. elsewhere, we give here a brief account of the most
ng plantations in Connecticut.

NFIELD HiLL PLANTATIONS.

é.youngest of these is a plantation at Greenfield Hill, between
eport and South Norwalk, covering about 10 acres. This
1ade twenty-two years ago and is partly pure white pine and
7 a2 mixture of white pine and European larch. The trees
€ planted 4 or 5 feet apart.

\n examination of this grove was made in the spring of 1907
he quarter acre here given was measured. This plot was
an average part of the plantation in which both pine and
Wwere present.
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has been done in the state, but from the above accounts it

e commercial plantations recently made in different parts of |
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SAMPLE PLOT—i4 ACRE—GREENFIELD HILL PLANTATION—AGE 22 YRS.

Number of Trees Volume of Pine and Larch.
TP otes Per Tree. Total.
" Diameter
o ol O ey ol RN O o T RO A 8 Bosrd | Cubic '
Inéﬁeé. Pine. Lgrch. Woods. || Measure. | Feet. ik Measure. | Feet. i
2 5 15 6 il Tetls i o Dal N
3 27 45 6 L oy 4t -l
4 42 40 G4 DA 1.9 .02 410 155.8 | 1.64
5 43 41 5 5. (o] 2.5 .03 840 210, 2.52
~ 6 28 12 figh) 20 4.1 .04 800 164. 1.60
7 12 8 b 30 5.3 .05 600 106. 1.00
8 6 2 A AL 40 7.8 .08 320 62.4 .64
9 2 A 4 50 9.8 .10 100 | 19.6 .20
ol 165 163 | 22 ) i BN §E 7 T o 717.8 | 7.60
Total number of trees per acre (pine and larch), 1,312.
Fotalivolime per acte. feet! B Moo iesll i W T il 2l 12,280
i 8 sSnEre dhieirhaet ety U I L s R S C 2,871
g i Hriniheards A 30.4
Mean annual growth per acre,feet B. M. ......... ...l 558
s ot o o AR 11 1Y iy 70 BRI S RGO Rt Bl el 130
i i % G INGIRAR oo s (SRR MNP EOE A IR QA G S A 1.4

The volume of the pine and larch were obtained from volume
tables compiled for white pine by Mr. Ralph Hawley.

It is difficult to estimate the value of such a stand because while
there is considerable lumber, most of it is too small to saw and
the price for it would be low compared to the price for the same
amount of lumber of larger dimensions. In Windsor white pine
lumber recently sold at $6 per thousand stumpage, and cord wood

,at $1.25. At these prices the value of the plantation as wood would
be $37.50 and as lumber $73 per acre. Probably the actual sale
value at present would be nearer the former price, but the interest-
ing fact to note is that the mean annual growth for the first
twenty-two years has been 558 board feet or 1.4 cords. At this
rate of growth during the first quarter of a century we may expect
far greater results during the next twenty years. At the present
price of lumber this means that the plantation is producing a
net annual income of $3 per acre.

SHAKER PLANTATION.

Perhaps the most famous forest plantation in Connecticut is
that made by the Shaker community of Enfield in 1874-76. This
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tation, extending over about one hundred acres, was made
sowing pine seed on land that had been previously plowed and
wed. Two quarter-acre plots were laid off in different
of the plantation, which gave practically the same results.

SAMPLE QUARTER ACRE—SHAKER PLANTATION—AGE 31 YRS.

Volume.
Per Tree. Total.
!:Irumber of
rees per Fenkl Board

wmicﬁhe. Fﬁ:te'a?u(;td Cords. e);teasg?er. Cords.
6 ik Al A S

gz 8 .02 736. 1.84

68 I5 .03 1,020. 2,04

42 20 .04 840. 1.68

19 : 30 .05 570. .95

10 35 .07 350. .70

1 i 52 .09 52. .09
3 65 i 195. R

291 -- -- 3,763. 7.63

Total number of live trees per acre, 1,164.

were fully 800 dead trees per acre still standing, so the
nd per acre at the age of 31 was about 2,000 trees.
there must have been over 3,000 trees per acre origi-

hundreds must have died during the first three decades.
i /

lume per acre of Hve trees - feet By NV LT T 15,052
k AR o, § | MR R 30.5
nual growth per acre—feet B. M. .................... 486
i R B LSRR SO (R .08

e height of trees five inches and over in diameter is 40
‘he soil is a loamy sand. _
ther quarter acre was measured in a part of the planta-
which all dead trees had been removed. The number
Der acre remaining was 1,168 and the volume per acre
ard measure was 14,524. The measurements of these
indicate that while the mean annual growth is somewhat
in the Greenfield Hill plantation, the difference in board
at least, is slight. This difference may be partly due
E that the soil of the former plantation is better, but
to the fact that the trees of the Shaker plantation have
¢h crowded to produce the best results. That there

|
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is less proportionate difference between the yields in board
measure than in cords is no doubt due to the fact that between
the ages of twenty-two and thirty-one there is a greater propor-
tionate production of lumber than during the earlier stage.

The oldest known plantation of white pine in Connecticut, if
not in New England, is one covermg about four acres in the
extreme northwest corner of the town of Stafford. The trees
were planted in furrows about six feet apart, the rows being
perfectly straight. It is situated on a knoll of poor sandy soil.
The old man who plowed the furrows is still living (1906) and
estimates that the plantation was made seventy years ago. The
whorls would indicate that this is about correct. The heights of
the trees range from 65 to 8o feet. As they have never been
thinned their tops have long been too much crowded so that they
are spindling, their diameters being much too small for their
age. The result is that the growth has not been as great as it
should have been under proper treatment. Mr. Edwin C. Davis
of Somers said that the plantation was made by his father.

SAMPLE QUARTER ACRE—DAVIS PLANTATION—WHITE PINE—AGE 70 YRS.

L% Volume of Living Trees.
Déameter Number of
&fa“ S eca Per Tree. ; Total.
Inches per Y% acre. »
Feet, B. M. Cords. Feet, B. M. Cords.
Alive. Dead.
4 el 3 10 .03 R LAl
5 3 5 20 .04 60. LI2
6 7 9 30 .05 210, .35
7 18 4 50 .07 Q0O0. 1.26
8 21 I 75 .10 1,575. 2.10
9 28 s 115 .16 3,220. 4.48
10 22 =il 145 .20 3,190, 4.40
1I 20 e 170 .26 3,400. 5.20
12 9 iy 200 .29 1,800. 2.61
13 2 G4 235 .36 470. .72
14 1 (el 265 w41 265. .41
e 131 22 5 I 15,690. 21.65
Nutnberiafitrees per/ acre alive [ 0l L o0 i el 524
* 2 e el R s | ¢ L SO R el B e el 88
Total AUEMDCIOE ITCRS DEr AT i a4 sa .5k ok ain s ob s todinios o 612
Total volume per acre of live trees—feet B. M. .............. 60,360
i AR e e 8 ek s Sl e L 86.6
Mean annual growth per acre—feet B. M. ......... ARGV Iy 862

s s R S S Al S 1.24

e AN T RS e (e el kb 0
P Qe ¥

»
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might be expected the mean annual growth per acre of this
overcrowded forest has not been as great as that of the twenty-
-old plantation. But it will be seen that the annual
n of lumber per acre has risen in this older forest to
y high figure of 862 board feet, not including the many
have died during the period. That under proper treat-
mean’ increment would have been 1,000 feet there can
. which means that at present prices the annual income
amounted to $6 an acre for seventy years.

with these plantations of white pine twenty-two,
 seventy years old, it may be of value to describe
same species in Windsor about 50 years
; a natural grove are never as large
to the irregular distribution

of this eight-acre grove lies

ons above described,
had been removed

NDSOR——AGE 50 YRS,

g Trees.
Total.

i ‘Fect, B: M. Cords,
6o .10
300 .42
325 .50

1,100 g
88o | I:g
840 1.38
1,035 1.89
1,140 1.86
1,290 = | 210
980 1.68
1,080 2.00
600 1.04
800 1.30
10,430 16.98

. # i
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Numberiof livedtreesiper acre sl iy Jodln L ol ia A 276
Numiherrof) dead streas pertiaere s il Ll do ot Yl Se 56
(1o 7 U SR U Y RO RS N S L ol R G NN % 332
Total volume per acre of live trees—feet BI M. .............. 41,720
it “ g AR AR ol HESE AN S o L B R A R S 67.92
Mean annual growth per acre—feet B, M. .................... 834
& " i s e chPash et pal IS A 1.36

The mean annual increment of this grove, considering the many
trees that have died, has been equal to that of the first plantation
described, while the increment in lumber has been nearly equal
to that of the seventy-year-old plantation. It is equally probable
that under good management the mean increment of this grove
would have been 1,000 feet. g

The above was the best of the three plots measured in this
grove. Below is a summary of the other two plots.

Plot. No. 2. Number of trees alive per acre .............cvcoiis 200
Total volume periacres—feet Bl M.ty i) Sase bl oo 36,080
Mean annual growth per acrelos Jilines o i uy i d 720

Plot No. 3. Number of trees alive periacre ............... 000 268
Total volume per acre—feet B, M. . ... 0 iviiiiiiiiiniiin 28,540
Mean annual growth per acre, feet B. M. ............. 000 571

From the above three plots taken in various parts of the grove
it appears that the average number of trees per acre for the whole
grove is 248; that the average yield is 35,447 feet and the mean
annual growth is therefore 709 feet.

Altogether these three plantations of white pine and one natural
grove are most encouraging. The following table summarizes
the results of the four forests.

VR | [
N Age, Approximate | Number of Total yield l a’ﬁ,fﬁ';l Value
ame, Years area. live trees per acre. growth, stands
[ Acres. per acre. Feet, B. M. ‘ Feet, B. M. per acre.
|
[ e | |
Greenfield Hill| 22 10 { 1,312 12,280 | 558, | 61.50
Shakers ..._._. 31 | 100 [ 1,164 15,052 |  486. 75.25
nglsor ...... 50 8 276 41,720 | 834. 29I1.70
Davis L oltedl 70 4 ! 524 60,360 | 862. 422.80

The values are based on the supposition that the stumpage of
the first two forests is worth $5 because of the small size, and
of the others $7.

PIEA TS
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THE SAME PLANTATION AS SHOWN IN PLATE 1—FIVE YEARS LATER. (See Exp. 19, p. 216.)

.




CPLATE
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IS ATE BN

A WHITE PINE GROVE 50 YEARS OLD, WINDSOR, CONN.




PILLATE VI,

A

A PLANTATION OF HARDWOODS 100 YEARS OLD, LITCHFIELD, CONN.
‘ : (See p. 260.)
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Ie with the present practice of lumbermen-of securing
ts much under value it is improbable that the above prices
be realized in a sale, they furnish a valuable index of the
value of the plantations now being started, only we must
mber that lumber prices, which have risen rapidly in the
five _years, cannot fail to rise much higher in the next half

have shown that with trees at $3.75 per thousand, land can
ted with 1,500 trees per acre, which is sufficient, for $8.50.
‘cases, however, where the land is covered with brush, and
Ily if three-year stock is used, the cost may be $10 or $12.
a summary of two investments, the one including the
of land at $5 and planting at $12, as a maximum; the
, case where the owner already has land which is not being
nd which does not therefore represent an investment. In
tter case we also suppose that two-year-old trees are
at $3 per thousand, and that the land is easy to plant,
the cost of planting to $7.50 per acre. These two sets
es give maximum and minimum outlays.

Inveitment Invelsltment
C e G S et ce b $5.00
U e AN s R S R 12.00 $7.50
which capital accumulates in 20 years
R e L L S S 45.05 19.87
e s G RN S S 1.00 1.00
ment'at end of 2oth. year. ... i 46.05 20.87
stment at the end of 3oth year .......... 75.00 34.02
to which the capital accumulates in 3soth
........................................ 198.90 90.15
xes and interest on same 20 years ...... 30.00 30.00
at $50 for 10 years and at $70 for 10
tment at the end of s0th year ........... 228.90 120.15
which this capital accumulates in 7oth
R NS S e R 606.60 318.40
Xes and interest-on same 20 years ...... 45.50 45.50
‘at $80 for 10 years, at $100 for IO
‘en,t atlend of the 7oth year .......s\. 652.10 363.00

gures call attention to several facts, first the enormous
which a moderate investment at compound interest
\rge proportions and the consequent necessity for
19
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making our plantations as cheaply as possible. While the original
investment of $17 amounted in seventy years to $652 the invest-
ment of $7.50 only amounted to $364 in the same length of time.
The figures are also very illuminative of the evils of the present
method of forest taxation. To be sure forest plantations are
exempt from taxation for a period of twenty years after the
trees have reached an average height of 6 feet, but this is while
the taxes would be light anyway. The taxation for the later
periods in the above calculations have not in any case been figured
“on as high assessed value as their real value, yet the sum of the
taxes for the fifty taxable years of the seventy-year period amount
to $76.50, which on the sum of $652 amounts to 12 per cent. and
on $364 to 21 per cent. Supposing the value of the crop to be
exactly equal to the amount of these investments at 5 per cent.
It goes without saying that the forest crop is the only one on
which a tax of from 12 per cent. to 21 per cent. is levied.
Obviously a tax on the annual growth such as that proposed by
Mr. Akerman in his able report to the Massachusetts Legislature
would do much to remedy this trouble.

When we come to compare the estimated values of the pine
plantations above described with those two investments at differ-
ent periods, further interesting results are manifest which are
shown in the following table.

Profit or Loss over 5 per cent. investment .

Name of forest. Investment No. 1. Investment No. 2.

Shatkatia 31! yeanS e/l o goualiais e (bl + o -+ 4I1.00
Greenfield, Bl Vognyears) i, e bl i) +$15.45 +$40.63
Windsor,| 5o yearsy .ol s muelagnbilos s dols -+ 62.80 -+171.55
Davisazosyad PRt et do g i —220.30 -+ 5890

By these figures it is apparent that a small investment as $7.50
to $10 cannot fail to give a good return over and above the §
per cent. interest whether grown for twenty, thirty, fifty or
seventy years, though the best results are indicated by the Windsor
grove fifty years old. The results from an investment amount-
ing to $15, however, are more questionable. While there is a
good profit on the plantation twenty years old and on the grove
fifty years, the Shaker plantation, if the land had cost $5 and
planting $12, would have simply produced 5 per cent. compound
interest on the investment, which should be sufficiently satis-
factory. The Davis plantation, on the other hand, indicates that

LA A s Rt el d Jo 2 oo R L1 ol s i, cnl ot | (R uldes o L B b e Yl U de i L ol
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plantation representing such a large initial outlay cannot be
ofitable for such a long period as seventy years. However, it
impossible to estimate what supplies might have been removed
com this plantation during the period, under proper manage-
ent, and what would in that case be now standing. The proba-
lities are that the value of such products put at interest at 5
cent. from the time of marketing would have brought the
sent value of the plantation to fully $652 an acre.

fortunately the plantations of other trees in Connecticut are
e and less instructive than those of white pine.

lere is, however, a plantation in West Hartford seventy years
ontaining chestnut, black locust, red maple, hickory, white
red oak, beech, elm, black birch, dogwood and blue beech.
robable that such trees as the maple, birch, elm, beech, dog-
d and blue beech seeded in naturally. The plantation covers
four acres and belongs to the Vine Hill Farm Company
est Hartford. The nuts and seeds were planted in 1837
agricultural crop. The soil is a good loam, suitable for
rposes and therefore too good for forestry. Below is a
of one quarter acre.

LE QUARTER ACRE—BEACH PLANTATION, WEST HARTFORD.
AGE 70 YEARS.

Number of Trees. Total Volume.
Volume
s tree..
Chest- | Black | Red | . M X

nut, Locust. | Maple. chkory, Reé“gak_ eet, B. M. C::ts.t Locust. Otﬁgrs.
i 3 1 1 i SRR Rl
1 . 5 2 2 i e 41 2
AL L g 3 A4 g e 2 s
£ 1 1 o) Lh T 2 A A
S I I Ve 1 12 e 12 24
i a0l dh bt 2 22 ik i 44
§ -- I -- 1 35 70 -- 70
i 2 -u -- -~ 47 -- 94 --
¥ I 2 =E 4l 60 60 | 60 b
¥ -- -- -- -- 75 75 -~ --
2 i i o 91 QI | 182 vl

Z 2 A 2l o 110 770 | 220 o)
2 I itde 1 Vi 131 262 | 131 131
: I -- -- -- 155 155 | 155 --
by = it A il 180 180 A W
ol o1 A ! 206 412 e il

Havuriling

AR 4 7 2,075 | 854 | 269
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ﬁfl"
Total number of trees per acre, 224. As seven large chestnuts were

recently cut from the plot this would bring the total number before

cutting up to 252.

Tatal e TIIE PO cACHER b i s SRS L e 12,702 feet B. M.
Meghtannnal growth per dere ok UL d e DG e NN 183 feet B. M.

In the other quarter acre measured in the same plantation there
were 320 trees per acre. It is probable that at the age of fifty
years the mean annual growth was much better than at present.

The oldest known forest plantation in the state is one in Litch-
field, about one mile north of the village, belonging to Dr. Buel.
The original piece consisting of 23 acres is said to have been
plauted in 1812. Aside from the traditions of the locality there
is little proof that this woodland was planted, especially as many
of the trees when cut proved to be considerably over one hundred
years old. There is the more reason to doubt the authenticity of
these stories because 7 out of the 18 chestnuts measured on this
quarter acre were sprouts instead of -seedlings. However, it is
possible that it was an open pasture with a few scattered trees
at the time of planting. A quarter acre survey is given below.

Both of these plantations of mixed hard woods indicate that the
results to be expected from such plantations are much less than
those from pine plantings. The chief argument in favor of plant-
ing chestnut is for railroad companies desiring ties or for other
companies requiring these woods for special purposes.

SAMPLE QUARTER ACRE—LITCHFIELD PLANTATION—g3 YEARS OLD.

Piatmter, Number of Trees. Total Volume.
breast ol Py
Incges C,l,‘:tsf- Hemlock. Beech. g:ﬂ Others. | PET1re€ | Chegtnut. | All others

3 -- -- 4 -- 2 -- .- .-
4 ek R I Rk 2 108 ! /it
5 il o I e o e 1
g Ak o 2 e I 12 pele 36
8 S AL 2 il o 22 =4 22
9 i A i HL 24 Lt e S
10 I 4 4 4 i

e A R
12 2 I i e i 75 150 75
13 I i At 1 iy 9I 9I oI
14 i 1 i phis 4k 110 ) 110
15 2 1 2 5 bl 131 262 131
16 % il 2l (e vl 155 465 e
17 3 el ) Ll e 180 540 i
18 ; 2 Wi I L 206 206 206
19 Al Lg 1 r 235 235 235
20 3 e P il el 266 798 g
21 i L e il s i a5 iy
22 I -- -- -- -- 335 335 --
Total| 18 3 10 3 13 YL 3,129 906

@
OLDER FOREST PLANTATIONS IN CONNECTICUT. 261

Total number of trees per acre, 183.

e DO ACTEL S o oiwips Siate st 40 giaiwi s/ 3 o 8iar sy amln ol 16,140 feet B. M.
i 4 173 feet B. M.

These two plantations of deciduous trees are not as instructive
those of pine. In order to form a better idea of the possible
esults of such plantatlons properly managed a careful study
the most important species, the chestnut, has been made. The
sults as far as they influenced the treatment of the woodlot, were
blished in Bulletin 154 of the station. Most of our woodlots
composed chiefly of sprout chestnuts and their growth is
ite different from that of seedlings. In a study of some 400
tnut trees cut by lumbermen in various parts of the state,
150 trees had grown from seed and it is the growth of
best of these that gives us the best indication of what may be
ected from chestnut plantations on a fairly good soil as a
h loamy sand. The following table gives the volume in board
cubic feet of the best trees measured of various ages.

VOLUME oF INDIVIDUAL CHESTNUT TREES GROWN FROM SEED.

Feet, Cubic Age, Feet, Cubic
B. M. feet. Years. B. M. feet.
75 25 65 315 85
98 32 67 358 82
153 42 69 602 163
120 26 s AT 412" s 134
262 85 75 775 194
159 48 76 666 170
200 60 85 537 142
194 58 90 623 143
314 75 95 640 163
237 62 98 696 167
203 52 100 763 194
550 142 103 662 170
364 123 119 511 100
609 182 124 1,026 190

will readily be seen, however, that these figures in them-
are no indication of the results which might be expected
| chestnut plantations. It is also necessary to know how
‘trees of the different ages could be grown to the acre.
trees above enumerated were all dominant and therefore
ed a large growing space. These spaces in the case of a
€s were measured and were found to vary from 700 to
O Square feet. The tree fifty-five years old which produced
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550 board feet grew in the open and probably occupied over 1,400
square feet. The tree which produced 609 feet in sixty-four years
occupied 1,400 feet, while the tree that produced 662 feet in one
hundred and three years only occupied goo square feet. The
results prove that for extraordinary yields very large tops are
necessary and that therefore fewer trees can be raised per acre.
Upon these data is based the following table giving estimates of
the number of trees which might be possible per acre and the
total yield per acre. Y

YiELD TABLE—CHESTNUT PLANTATIONS BASED ON THE MEASUREMENT OF
INDIVIDUAL TREES.

e e
ears. Feet, B. M. per acre. Feet, B. M. Fg:{, aﬁ.reM-
25 50 180 9,800 360
30 70 165 11,550 385
e 100 150 15,000 428
20 150 135 20,250 506 .
45 175 120 21,000 470
50 220 105 23,100 462
55 260 95 24,700 . 450
60 310 85 26,350 438
65 360 75 27,000 415
70 430 70 30,100 430
75 500 65 32,500 433

While this table cannot be taken as conclusive proof that such
results can be obtained from chestnut plantations, we believe that
they are at least conservative for the average forest soils of Con-
necticut where chestnut would be planted. Such results could not
be obtained on the sand plains of Rainbow.

YIELD TABLES OF EVEN AGED FORESTS IN EUROPE.

The following normal yield tables taken from Prof. Graves’
“Forest Mensuration” are suggestive, if not convincing, of what
we may expect to produce by forest plantations. They are based
on the measurement of numerous even aged stands which are
common throughout Europe, but hardly to be found at present
in this country. A glance at the tables brings out several interest-
ing points:

1. In forests of one species, of the same age, on different classes
of soil there are always more trees on the poorer soils; while the

.
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rage height and diameter is less than on the good soils. Tl_lat
two facts should go together seems natural when we realize
t the greater the growth the severer must be the struggle for
stence and consequently the higher the rate of mortality.
2. There is a much greater number of trees in the youngest
£ these forests than we recommend planting. Nature’s methods
always lavish and a well-protected and reproduced forfast
s the appearance of a mat of seedlings. Europgans copied
ature’s practice in planting many thousand trees per acre for
rs. but are now adopting a more open spacing. They generally
nend even now, however, from 1,700 to 3,500 trees per
. Nursery stock in Europe is cheap enough so that they can

de. The trees are not allowed to die and fall to the ground
h our virgin forests, but are removed in a series of thinnings
hat the vitality of the remaining trees is not-injured by the
role as is the case in Nature’s method. The original tables
> the amount of these thinnings for each ten-year period,
if added to the final yield, would considerably increase the
ints given in the following tables.

The younger forests of Scotch pine and Norway spruce pro-
bout the same amount of wood, much more than the beech.
ce soon surpasses the pine and in the long run the pine is
rpassed by the beech. We must remember, however, that
st quality of soil in the various beech forests measured is
ly much better than the best quality on which Scotch pine
wing, and the same relation exists between the other
es. It is therefore impossible to say how the yields of
and pine would compare on the same soil.
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NORMAL YIELD TABLE FOR SCOTCH PINE. Quality II1.

b TABLES OF EUROPEAN FORESTS.

Quality 1. 19. 2;2
i : = : 41.0

Age, T v -t e 56.5

Years. per acre. feet. 2 3 inches. cords. g0.0
1.7

20 1,606 20, ) 3.4 10.7 91.7

30 1,076 44. « 4.9 25.0 100.0

40 696 55. 6.5 39.9 107.5

50 464 65. 8.2 51.4 114.2

60 328 i ¥3. 10.1 60.9

90 I° 256 ® . 8o. 117 69.2

8o 218 86. 12.8 76.2 3.8

90 196 9I. 13.7 81.9 xo'7
100 179 96. 14.4 87.7 20.9
110 166 100. _ 15.2 0.6 30'8
120 154 103. 15.9 94.3 39:4

Quality 171, 46.2

20 2,600 17, 2.2 3.7 5L.7

30 1,784 30. 3.2 13.4
‘40 1,228 39. 4.3 23.2

50 848 46. 5.4 31.6 g

60 596 52. 6.6 38.6 et}

70 440 57. 7.9 44.3 VUL E o

8o 348 62. 9.0 49.0 :

90 292 67. 9.9 53.0  Yield
100 255 72. 10.8 56.0 RER BETS
110 228 76. 11.5 59.0 BV
120 205 79. 12,1 61.0 ot

Quality V. 21';

30 3,200 15. 1.9 2.0 2

40 2,256 21 2.6 6.5 gza

50 1,588 26. 253 Ix, 64.7

60 1,152 30. 4.0 15.9 77.0

70 828 34. 4.8 19.5 88.2

8o 640 38. 5.5 22.2 98.9

90 520 4I1. SO0 T: 24.0 108.6
100 428 44. 6.8 25.5 117.4

NormAL YIELD TABLE FOR NORWAY SPRUCE. :
ity 1. 2.3 4.5
s osisins 3.1 10.4
: o Di A 3.8 T
Jem ke T Mok P e e 4.4 22.8
per acre. feet. » inches. cords. 5.0 27.0
5§ 29.8

20 2,040 - 20, 2.6 7.8 2_’0 3?.9

30 1,780 35. 4.2 32.5 6.4 33.3

40 1,120 5I. 5.8 61.9 6.7 34.3

50 716 65. 7.6 86.4 ;

60 500 76. 9.4 106.5

70 d 380 8s. 11.0 123.0

8o 308 93. 12.4 147.8

90 256 99. 13.9 147.4%

100 220 104. 15.2 159.0
110 200 0Q. 16.1 168.7
120 189 12. 16.7 : 177.4

* There is an error in the original table from which this is copied.
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PART V.

SEVENTH REPORT

*OF THE

STATE ENTOMOLOGIST OF CONNECTICUT

To the Director and Board of Control of the Connecticut Agri-
cultural Experiment Station:

I hereby transmit my seventh report as state entomologist,
according to Section 4387 of the General Statutes. As all
state reports are to be published biennially hereafter instead of
annually, technically this is Part V. of the biennial report. The
financial and other administrative details are herein omitted,
but will be published at the end of the biennial period.

Respectfully submitted,

W. E. BriTTON,
State Entomologist.

During the calendar year of 1907 the members of the office
force have made thirty-one nursery inspections, thirty-one
inspections of orchards, gardens and greenhouses, have written
1,156 letters regarding matters pertaining to the work of the
department, sent out sixty-eight packages by mail and express,
and have given eight addresses and lectures at agricultural and
scientific meetings.

The state entomologist has been ably assisted throughout the
year by Mr. B. H. Walden as general assistant, who has been in
charge of the office in the absence of the entomologist; by Mr.
George H. Hollister as local superintendent in charge of gypsy
moth work at Stonington; and by Miss Elizabeth B. Whittlesey,
who has worked as stenographer for half of each day.

i NURSERY INSPECTION. 267
EmmomGICAL FEATURES OF 1907.
ic lly, the most interesting feature of the season

i Yales-
k of h sawfly in an orchard at
i i pecies, which has been

e by Dr. A, D. MacGillivray,
?a’:;::”; i(e‘)'r?lfreatenythe defoliation of a large
= Consequently the owners sprayed. betwefan
d trees with lead arsenate, with sat1§-
Walden has made a careful study of this
. h appears elsewhere in this report.
e in controlling the gypsy moth,
1 last year. (See Report .for
banded in 1907 as against
twice as many men were
36 caterpillars were
- The work was
f . legislature
. This entire
“'@" Ort‘ Y

‘Harris, was

| warm days
pecies will be

er, was quite injurious,
orchard trees, and in several

alisidota caryae Harris, was more
, and the caterpillars were found

e drought extending through July and
exceedingly abundant and annoying in
complaints were received regarding
1 a request, the region about Niantic
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and Crescent Beach was examined for breeding places, and the
report is published on a subsequent page of this pamphlet.

The grape vine flea beetle, Haitica chalybea 1ll., was received
from several localities, where it ‘was reported as eating holes in
the buds of the grape vine before the leaves unfold.

The winter of 1906-1907 was more severe than the preceding
winter, consequently a smaller proportion of San José scales
survived. While the increase and spread of this insect was

~ less marked than in 1906, nevertheless it multiplied rapidly late

" in the season of 1907.

NURSERY INSPECTION.

This work was commenced the first week in September and
was nearly completed November 1st, the last inspection being
made November 8th. The inspections were made by Messrs.
Britton, Walden and Hollister, Mr. Hollister being taken from
the gypsy moth work for two months for this purpose. Includ-
ing one spring inspection, thirty-seven nurseries have been
inspected and thirty-six certificates granted during the calendar
year. Five firms have gone out of business and four new
nurseries have been started. On the whole, the nurseries were
in better condition than last season, and much less stock had to be
destroyed on account of scale. Many nurseries, however, are
curtailing their supply of fruit trees and are growing more and
more ornamental stock of such kinds as are not affected by scale.
There is also a decided change for the better in the care given
the nursery stock by the owners, though a few nurserymen are
still careless. A few years ago it was not considered practicable
to spray any nursery stock; usually the owners preferred to
destroy it. Several nurserymen, following our directions, during
1906 to 1907 have sprayed their growing stock as a measure of
safety, using either lime and sulphur or one of the ‘miscible oils.
The results have been very satisfactory, it being certain that a
much greater degree of infestation would have occurred on
untreated stock. The miscible oils are especially convenient
for this purpose and do not discolor the trees.

A bill was introduced into the legislature providing for slight
changes in the insect pest law, but the matter was opposed at a
hearing before the agricultural committee, which reported
adversely upon it. The law therefore remains as before.

B

.....

_NURSERY INSPECTION.

¢ Location.
Collinsville .- .- -.
Yalesville. ... ----
New Haven.....-
Pomfret Center-_.
Thompsonville - - -
Manchester -.-..-

mm———

..........

Inspection

Finished.

Oct. 2,
Oct 14,
(6 f o A
Oct. 181
Sept. 14,
Oct. 9,
Nov. 6,

Sept.
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éery firms receiving certificates in 1907 are as follows:

ErY FIRMS IN CONNECTICUT RECEIVING CERTIFICATES IN IQO7.

Certificate
Number,

254
263
257
267
249
260
278
251
274
258
265
256
280
247
279
261
270
271
275
262
266
276
253
281
250
273
259
252
277
272
264
255
248
268
269
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TESTS OF VARIOUS GASES FOR FUMIGATING
NURSERY TREES TO DESTROY SAN
JOSE SCALE.* .

The object of the tests herein described was to ascertain if
there is any gas that can be used more conveniently than hydro-
cyanic acid gas, especiélly in fumigating small lots of trees,
cions and budsticks. For this purpose the materials must be
reasonably inexpensive, the gases easy to generate, the apparatus
simple, and the operation comparatively free from danger to the
operator as well as harmless to the trees.

The writer was assisted in the chemical part of this work by
Mr. F. H. Heath, a graduate student in chemistry in Yale Uni-
versity ; and by Mr. B. H. Walden, who did most of the fumi-
gating work. :

Some orchardists and nurserymen are considerably prejudiced
against fumigating trees with hydrocyanic acid gas. This
prejudice is not well-founded though it must be admitted that
many trees have been injured by leaving them too long in the
fumigating house, and by attempting to fumigate them when
wet. When properly done according to the methods usually
recommended, no injury results. This has been proven over and
over again, not only in our own experiments, but also in the
tests made by other entomologists.

In a large fruit nursery where most of the stock is dug in the
fall and not sent out until the following spring, it is an easy
matter to fumigate the stock before heeling it in on the grounds.
But it often happens that a customer calls for two or three trees
which have not been dug or fumigated. The nurseryman dis-
likes to turn away a customer, and if possible will furnish the
stock desired. Of course each well-equipped nursery should
have small fumigating boxgs in which a few trees or shrubs can
be treated, in addition to the large fumigating house. But most
of them have only the large house, and it is very expensive to
charge it with gas for only a few trees. Some of the small

* A brief abstract of this paper was given at the meeting of Economic
Entomologists at Chicago, December 27-28, 1907, and will be published
in the Journal of Economic Entomology.
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‘are not \p,rovided with any sort of fumigating house.
ather difficult for the average nurseryman to weight out
quantity of cyanide necessary to use in a small box
is not equipped with sensitive scales or balances for
e. 1f some volatile liquid could be used that he could
1 a glass cylinder, it would obviously be a much more
nvenient matter.
- we therefore selected carbon disulphide and
ide for volatile liquids, and sulphuretted
chlorine for gases generated by chemical action.
@@mparisbns, a few tests were made with
“and untreated trees were kept as checks.
ed in a long narrow box containing
order to ensure a more uniform
nerating dishes were used, one
uids were volatilized in
he top of the box
deeper generators
ed the purpose
f the cover so
g jars could be

in this work for

erate a volume of gas
was displaced. We could
four, as seemed best.
~of course, Smith’s* and
ying the mélon aphis and the
ts in fumigating stored grains
> purchased some plants of red-
and when delivered at the house
itly infested with San José scale.
one of the set laundry tubs in the
nﬁty of carbon disulphide poured in,
eb’vered for about twenty-four hours.

Eﬁsveriment Station Bull. 109, p. 32, 1805, and

Wment Station Bull. 53, p. 144, 1804.
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The plants were then set in the garden, gréw well, and showed no
sign of scale during the season, or of injury from the treatment.
However, with some of the gases it was necessary to guess at
the quantities, but we sought to kill the scale, and expected that
many of the trees might be injmred. I am now convinced that
further tests with some of the gases, especially carbon tetra-
chloride, in smaller quantities are desirable.

Baldwin apple and peach of several standard varieties were
the trees used. All were more or less infested with San José
scale, though none so badly as to seriously affect their vitality.
Both roots and tops were fumigated, the trees properly labeled
and planted in nursery rows on the station grounds, where they
could be watched during the season. In all 350 trees were

treated. The following table shows the number treated by each
kind of gas:

Apple Peach
Carbon disulnblide: okl il n e L 59 61
Carbon tetrachloride | i eii i sy 47 60
Sulphuretted hydrogen ,...........:u.ueuss 10 15
g1 153 o3y A R R R g o 25 22
Fydrocyanic acid gas Vil A i eyt i 20 40
Eatalicobaiaait | v S i e e et 161 108

The details of each test, with results, are given in the following
descriptions and tables.

VoratiLE Liguips.
Carbon Disulphide.

Carbon disulphide (CS,) is a heavy liquid having a specific
gravity of 1.29 and a boiling point of 115° F. The vapor is
inflammable, and ignites in air at about 300° F. It is 2.63 times
as heavy as atmospheric air, and one volume of the liquid
evaporates to make about 375 volumes of vapor. Pure carbon
disulphide is colorless and has no unpleasant odor, but the com-
mercial article has a yellowish color and an extremely disagree-
able odor, both of which are due to impurities which enhance
its poisonous qualities.* The price varies from fifteen to twenty
cents per pound, but it is cheaper in large quantities.

* Farmers’ Bulletin 145, U. S. Dept. of Agr., Washington, D, C., 1902.
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minar; s showed us that this liquid does not volat?li‘ze
ij:::;ille;rr};J,ttVe;t‘dinary temperatures. Whe“,re large quantities
.d this is quite a serious objection, as it no? only requires
fumigation period, but there is less certainty regax:dm.g

riod in which the effect of the full amount of rr?atenal is
: 1 the scale and ‘upon the trees. If trees with na.ked
a:goexposed for too long injury'will result.from drying.
suggested that this difficulty might be obviated by v.ola—
the liquid in heated pans. Therefore.heavy cast iron
ans or “spiders” were used as generating dishes, these
1o the heat much longer than thin ones stamped out of
steel. After heating to nearly 200° Fahr. one was placed
ich end of the box above the trees. Small holes through
ver of the box enabled us to pour the liquid through a
directly into the heated dish. The holes were stopped
orks, and the carbon disulphide, which could be observed
the glass in the cover, volatilized in a few seconfls or
according to the quantity. Without the heated.d.xshes,
hours were necessary in some cases. The quantities of
: used, length of fumigating period, and the effect upon
d trees are given in Table L.

with Carbon Disulphide.

smallest quantity used (10 fluid ounces per 100 cubic
d not kill all of the scales in a fumigation period of one
- Where the heated dish was used to volatilize the liquid,
* cent. of the scales survived the treatment. Where the
not heated 19.2 per cent. came through alive, but one-
the carbon disulphide was left in the dish at the end
e hour, so that much less of the vapor really acted upon
cales. All scales were killed in each of the other tests. It
regretted that this small quantity of disulphide was not
two-hour period in one or more tests. One tree in
ent No. 3 failed to grow, but this probably has little
with the fumigation, as no other trees were injured
v were given three times the amount of liquid and four
long a fumigation period. Moreover, untreated trees
die when transplanted. When the liquid equalled or
d thirty fluid ounces for one hour, some of the trees were

20

e, L
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ed, and in some cases forty ounces for two hours killed
the trees, though in other instances some trees survived
y larger quantity. It is quite possible that a longer period
e smallest quantity would have given satisfactory results.

nt odor somewhat resembling that of chloroform, and
por is non-inflammable and less poisonous than that of
: disulphide. Carbon tetrachloride is used chiefly as a
and costs about forty cents per pound, though in quanti-
can be purchased at a much lower price. Heated pans
ed to volatilize this gas, and the quantities used, fumiga-
eriod, and results are shown in Table II. :

- with Carbon Tetrachloride.

bon tetrachloride killed all of the scalds in each of the
de, it is probable that even smaller quantities would have
quite as well. At the rate of forty fluid ounces per
bic feet of space for two hours, some of the trees failed
and all larger quantities produced similar results.
uid ounces appears to be about the maximum limit of
nd further trials should be made with smaller quanti-
quid and shorter periods of fumigation. As regards
nce, this material is very promising, as it is not danger-
isonous to breathe in small quantities nor liable to

etted hydrogen or hydrogen sulphide (H,S) is an
as generated in our experiments from iron sulphide
ric acid. It is 1.19 times heavier than air. It has a
'€ and distinctive odor, and is very poisonous, although
t of the odor its presence can be detected at once. Sul-
hydrogen is given off from spoiled eggs, and to some
om the lime and sulphur mixture.




276

)
&
~
o
3
ford
3}
<
o
=
&
=
z
o
A
&
<
@)
—
| oy}
=
=
=
<
=

b i Al o L aad

CONNECTICUT EXPER
IMENT STATION REPORT, IQ07—IQOS8.
- da D © :
A R - R T R
TS =i = K e =) VER e LT,
S e g®e8 =g nR R
S S ofi e e i e o/ .&
) R e SR VRN DO e
Loy . - 6gPE £ & =
i e AR e - 5 Z
SR TSR SN B T N
2. €588 €8 42875 = =
g B Es BR PLoER<3 Ty Bl
5 3 bp 50 @ E'an o o e |
g Rond o8O 2 el Tay |
! = 8.8 —Ema) ,_a)a...O’UHgﬁ.-c - oy |
4 S. =8Ok B WVWYR .O0F3 Sgo
‘ 5 80" 82%298% vﬂhgag§%~§ .c'g-r
& - wo  SY3woE. & 8O
& : e L TR S e VR S
S o5 DTy WE 2B EEST  Swd . |
13 u.—q-_:m.cﬁ gl Qg s 8.3 0 sT
N.E&xw“:—'._ QB_gQ oo O R~
s NNN‘ZM—M i —co‘smg.-_,-g's, 2D O
» g2888 S— B GO e
wpE=FH ogs goEZLUSNEORE Sy
£ e a o dE0E I 8Fwo "
Shndo sRn® cu_w FTETOBES -
0a0 O0Sge,f0oVeo “s8”3a¥g 0.
G SR < il el e O B o R - e AR
2= 5585852585 558o52585558
___Q:a)ovgn—avvi-mSo@gggosegO = %
E e, oL o ®w AT alo~ e Tz B & g.
L TR ) <+ B R - o T - - R ﬁ ]
g e i LD
H S ol i A et iy A e A o s,
© o
8 i 0" &
g O e
= P18 A\ L
k] ¢ o
o 2 =} o o0 [ N o T 7 - :: N
:;_s g - - - e S "s o
L] el
£ | §: o
o : 5
b 55 9 WL et o =R Col < A M A R B8
g | 5% CR2
2 & -
g - e
“n g il O‘CIT
g g ban 2 : - - - - - - - - 0N 4
s8] 7 e R e s <
=
= s e
£ Glilve e o (= SR I o0 - TR S o R ‘30313
< el
.2
= -
.S § uy w wy w 8 n w uwy w wy wn 2‘- -E
i =
2% i ‘s
25 i 5 -
=) K o ¥
z a w o w (=l T TR 7o RN ¥ ool R 7o IR v et s
< _g wy
5 -
2 8 3
. | 8 % 3
G B: 2
2 =0 < a
Eaag_;; SR s 2 el e e S e
E iz 3 L
9 g
&
N N N &N N - o «Q o N N
A 2 i
B3 g " < bl SV ol G
Eus At
R i
B~ N O b «Q N it ] © (] «“© « 52
] ¥ o 2
T " ++ oo
ow Y (=)
gz 3 Gt I LA R
. i ol P 2 AR i P
588 ‘s
8 et =
5= g =
Ty 2 o
A Qo =} e}
| U T R e
) w oW & ~ )
»® o |
“:Z Lap) o« (321 ©“ — - - 8 ‘: ﬁ 9

EXPERIMENTS IN FUMIGATION. 277

sulphide of iron used is in the form of hard lumps made

shing the fused mass or slag. It is quite porous, which
tes the generation of the gas. It should be crushed fine
use. Iron sulphide costs from eight to ten cents per

mercial sulphuric acid contains about ten per cent. of
and costs about five cents per pound in nine pound bottles.
e data regarding the tests with this gas appear in

lts with Sulphuretted Hydrogen.

| «cales were killed by this gas and some of the trees receiv-
largest and smallest quantities died, though for some
ble reason an intermediate amount produced no injury.
thod of generating this gas is too slow to render it a
t fumigating agent, even if it did not injure the trees.
some easier and more satisfactory arrangement could

lorine (Cl) is a heavy greenish gas with a pungent odor,
\n only poisonous but extremely irritating to the mucous
It is about 2.5 times heavier than air, and is pre-
reating ordinary chloride of lime or bleaching powder
ercial sulphuric acid. Bleaching powder costs about

per pound.
IV. presents all of the statistics connected with the

tests.

ith Chlorine Gas.

rhaps might be expected with chlorine, all of the scales
ed and most of the trees died also. This gas is alto-
00 inconvenient, too disagreeable and too destructive to
¢ of any value in fumigating work. A peculiar effect
ed on those trees which survived the treatment. Nearly
were killed, and the bark was injured and discolored
‘an inch or so each way from the bud, as if the gas
hrough the bud and damaged the surrounding wood.
10r_ation was apparent in some cases when the trees
oved from the fumigating box.
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Hydrocyanic Acid Gas.

Hydr;)cyanic acid is a colorless gas (HCN) and one of the
most poisonous gases known. It has the odor and taste of
prussic acid or bitter almonds. It.is lighter than air, and is
generated by adding water and gulphuric acid to potassium
cyanide in about the following proportions :

1 started

2 !
[
Potassium cyanide ....... i U Rl ".. 1 ounce l
Sulphuric acid U P 2 fluid ounces
Water s

......... Seel A6 SR LSRR sVEE $t

" The quantities named have been determined by experiment to
be suitable for one hundred cubic feet of space in fumigating
dormant nursery trees. As potassium cyanide is often adulter-
ated with sodium cyanide or with common salt (sodium

o

Remarks.

.

belowbud. 4apples made good growth,

1 died after starting.

1 dead.
growth.

.

4 peaches made good growth,
“All trees made good growth.
'8 made good growth, 2 made bu.t little

| A1l trees made fair growthf
1 %8 made good growth, I started below bud,

1

\

|
% A R S T - 6 el
o T 1
chloride), only the best grade (98-99 per cent.) and the best O kA i _‘1
commercial sulphuric acid should be used. The value of the tests = AL RN ) ol Y
with this gas is for purposes of comparison, and yet it also e e i i RERAENT
shows that nursery stock is not injured by it when properly R T b STk T 1)
fumigated. The results are given in Table V. E ; Ei i AITITRN
Results with Hydrocyanic Acid Gas. § "’g e /il 2 g (Y \‘ E;»
All scales were destroyed and no trees were injured except ,E 3 Q. o i v 3
in two lots one from each died, but there is no indication that m‘ 7ok O M 3
they were killed by the gas. One point to be noted is that in > ,-Li‘ 5 £
Experiment No. 30 the trees were given the same quantity of a ' ‘g bt ST e MU '\ 3
cyanide commonly used for fumigating nursery stock (one ounce 'n: ; {h Mg 118 SR i
per 100 cubic feet) and twice the period. The trees were R o AT e e e e
sprinkled thoroughly by means of a watering pot,—but none ' ;/l»{r BRI e iy s :
were injured by this fumigation. It should also be noted that iy B 2 i S D v )
twice the usual quantity for four times the usual period, and gshs | 2 SR
that three times the usual quantity for one-half hour (the usual i o S i
period) caused no injury to the trees. 4.3 § S SR !
Ba% <l t o 2
GENERAL REMARKS. il T B J
These tests are preliminary and conclusions based upon them - | © A ‘;
are scarcely warranted. Yet they indicate the desirability of R = LA WS
making further tests with smaller quantities of carbon tetra- ~ ;,.:gi S* ‘1\
chloride and with longer fumigating periods with the small g 2 s IR 5 |
amounts of carbon disulphide. Possibly it will appear that one g s g T TR A
or both of these liquids are suited for fumigating small lots Y R TRAR. - 220 cia bl
‘ L[ sk 2% 5 |
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S. 283
‘EXPERIMENTS IN SPRAYING WITH SOLUBLE OIL

g /
of nursery stock, but at present

we cannot do better than to use gfg?, i & =
hydrocyanic acid gas in the same way as has been recommended. , §§§ & & &
Care should be taken to do it properly, and the growth should &g= ;
be well ripened if treated in the fall. 52 - i
It should also be noted that in many instances the apple trees L §§ $ §
were fully as susceptible to injury from the gases as peach i L R AT
trees. This is contrary to the belief of most nurserymen. <l @ & i
i _ g | 22 2 & i
A el el ‘g gL R A el A O
SPRAYING TESTS WITH COMMERCIAL “SOLUBLE & 3 53 > ) &
i OILS” TO KILL THE SAN JOSE SCALE. ERIEER | = 8 %
By W. E. Britrox anp B. H. WALDEN. & il
. -
Spraying tests with “soluble” or miscible oils were made on a E 2
few trees in 1907. On account of gypsy moth work, which < @
required a large part of the funds at our. disposal as well as a = B S )
nearly all of our time, it was impossible to devote much atten- § = B g 5 5
tion to spraying experiments. However, over two hundred & % §o$§ j§ E‘;é
young apple trees were treated with the three best-known com- & E & an G é  Bs
mercial “soluble” oils on the market,—“Scalecide,” “Target ol F ?;:”3—750 <% =5
Brand Scale Destroyer,” and “Kill-o-Scale.” These substances = ?Q o )
are similar in composition and method of application except that & R AN T
Kill-o-Scale contains an addition of sulphur, while the others E
do not. ' o
All the trees sprayed were apple trees except two Japan plums, 2 ol g z
and were portions of the orchards of A. E. Plant of Branford rﬁ 2 % 7 8
and E. M. Ives of Meriden. As the spring of 1007 was very I § 4 Jé E E
late, the buds did not open until about the first of May. At = ;éé 2 = ::
Branford the spray was applied April 30th, and at Meriden, - %"E 8 i z
May 1st. . z S % 3 E
- The tests show that all three products were about equally il = = -
effective when used in the proportions of one part to fifteen iy
parts of water. Very few scales survived the treatment in S ik Akl
any case. The following tables give the statistics regarding ggg 3 = il i t
these trials: il ity
: In addition to the tests recorded in the tables, all of the fruit i ]
trees on the station grounds were sprayed with “Scalecide,” i 2 = %
one part to fifteen parts of water, in the fall of 1906. When 258 E & b 1
examined on March 29th very few living scales could be found. ; i
Mr. Ives also Sprayed nearly all of his orchard of several
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trees with “Scalecide.” The results were satisfactory.

[ &3 s
| gEE . g
| §Ef§ E g % 8 r. Plant’s orchard about seven hundred trees besides those
§ R U TV R e MM e e ted in the tables were sprayed with “Scalecide” by the
5 “ES ra s, and the scale was kept well in check by the treatment.
> |98 S y < S A few words of caution should here be given for the benefit
Z: e e ~se who use the “soluble oils.” The contents of the
fg Eg ey § % < hal package should always be shaken' or stirred so as to
b o = thoroughly uniform before any is mixed with water.
s % 53-8 Ok *.\ TN e G tions to this effect are sent out by the manufacturers, .and
ol S [285E = e = o ome cases accompany each pac.kage. These dll‘CCthl:lS
8 MBS 5 i ® ‘pe followed. If such precautions are taken there will
: ' ly be no injury to trees from the use of “soluble” oils.
5 < thoroughly mixed, however, there is a slight separation
wl i ingredients, and the oil from the top of the barrel or can
% “ ' 4 ot mix well with water and may cause injury to the tree.
E ‘, E;._ g % o e tree sprayed with one of these preparations not prop-
é“ . g 8% § S ed was injured by having all the leaf and blossom buds
& g o8F S g5 Ea"g | certain branches, which did not put out leaves until the
< . 2 2 $ N § i (})“3 o anches were in full leaf. Adventitious buds appeared,
& I Tg; g?;i, =g 'c-é%b;o _‘_‘-E the tree was uniform in foliage. Sometimes after long
g | vl S B R it is necessary to add a small quantity of water and
E T TR e ate it with the oil before it will mix properly with the
E SR B A U A S SO T amount of water used at the time of applying it to the
= ‘
\
._l: 3 | €5 v O= o g= THE PEACH SAWFLY.
= gy J E”:E S8 A 2 o ; e
p ; 8 | EE Cnn L Pamphilius persicum MacGillivray.
Z 55 28 ik gt ' A NEW ENEMY OF THE PEACH ORCHARD.
= S & B8 E% Emg_ By B. H. WALDEN.
peach orchard of Barnes Brothers at Yalesville, Conn.,
sited at the request of the owners on June 14, 1906, to
égg it ; . some insects that were flying around among the trees.
S f Quihis trees in this section had been partially defoliated the
ditin i ous season, and while the insects were not observed by the
£ o s at that time, the occurrence of an unfamiliar insect in
2.3 = 2 E o ibers in the same locality the following season at once sug-
: i 2 2 g 5 d the cause. The insect proved to be a four-winged fly
J E three-eighths of an inch long, the head and thorax black
yellow markings, the legs and abdomen reddish brown or
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brown ocher in color. At this time only six or eight were seen

flying around each tree in the infested locality, but Mr. Barnes
informed me that they had been very numerous a few days
earlier. Upon examining the trees, numerous white eggs were
found on the under side of the peach leaves, and some of these
€ggs were beginning to hatch. ,The number of €ggs observed
at once suggested that the insect might prove to be quite a pest.

Material was collected to redr, but while the writer was absent
from the station in connéction with other work, all specimens
died. The next visit was made to the orchard July 27th, when
all the larvae had disappeared. A number of trees had been
badly defoliated, and evidences of the work of the insect were
seen over a considerable area in the orchard. Observations

made on this insect during the past season are presented in the
following pages.

IDENTITY OF THE PEST.

This insect promised to be interesting even before we saw it
as there are comparatively few insects that feed upon peach
foliage. The specimens were sawflies, hymenoptefous insects,
belonging to the family Tenthredinidae (a familiar example of
which is the common currant worm). They are called sawflies
because the ovipositor of the female consists of a pair of plates
with serrated edges, with which some of the species “saw”
into the tissues of plants, where they deposit their eggs. Speci-
mens were sent to Dr. A. D. MacGillivray of Cornell University,
a specialist in this group, who pronounced it a new species and
described the insect as Pamphilius persicum.*

Another sawfly, Selandria obsoletum Nort., has been reported
by Prof. H. A. Morgan,t as seriously defoliating peach and

plum trees in Louisiana, in an article giving a description of the
insect and its work.

INJURY TO TREES,

The peach sawfly feeds upon the foliage and the injury
depends of course upon the extent to which a tree is defoliated.
In 1906 many trees in one section of the orchard were quite
badly defoliated (see Plate VI, b.), and while surrounding trees

* Canadian Entomologist, Vol. XXXIX, p. 308, 1907.
T La. Expt. Station Bull. 48 Second Series, p. 142, 1897.

THE PEACH SAWFLY. 287

d some damage it was not noticed in anoth.er neiglllb_orxfxtg
d, thus indicating that the insect.wa's quite Ic?ca ;n i csi

’This year it was more widely distributed, bemg1 o;n}

11 of Barnes Brothers’ orchards, and appeared less ocal in
i ments, though this feature could not be.*. definitely
m(::"';le as tI;e badly infested locality of the previous season
all ’thoroughly sprayed this year. In the or_chards of
srs. Hopson, Hall and Lyman the work of the 1psect was
erved over considerable areas, but was now%lex:e serious. M
e work of the insect is very characteristic, a'nd is ddrsd
ced by the rolling of the leaves at}d .later by their shre 'bed
earance as shown on Plate I. This is more fully describe
er habits of the insect.

Foop PLANTS.

his sawfly seems to be confined almost Fntirely .tC.D t.he peac}il.
oliage of ‘the native trees and plants in the vicinity of the
orchards, especially those belonging to the rose family,
carefully examined. The only plant found on which eggs
een laid and larvae were feeding was a s.mall bu§h of the
black cherry, Prunus serotina Ehrh. This was in an old
sion wall between two portions of the orchard§ in the badly
ed locality. Other black cherries in the vicinity of the
ards were examined but no eggs or larvae were found on
n. Many adults were seen resting on the leaves of apple
a number of which were in the peach orchard, but no eggs
found on them. On Japanese plums and sour cherries near
ested orchards no trace of the insect was found. In
of the breeding cages, where there was no chance to
on peach foliage, a few eggs were laid on common
‘ acetosella Linn. '

sleeb::seeivations are contrary to the usual habits of' natlYe
s that become serious pests. Ordinarily th'e species will
found feeding on a number of closely a.lllied wgld. plax.lts, and
dually begins to work on cultivated species, the inj ury increas-
iﬂg from year to year. A new pest suddenly l?reakmg out in
umbers and confining its work to a single cultivated Ii)lant,. as
~ the peach sawfly is apparently doing, strongly suggests .1ts. being
1 introduced species. In regard to the peach sawfly it is cer-

inly hard to answer the question—where did they all come
1?
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ABUNDANCE.

From the examination made in the summer of 1906 it was
evident that thesinsect must have been very numerous over quite
a section in part of the orchard. They were the most abundant
in this section during 1907. A few notes were made regarding
the number of larvae and adults, as follows:

On May 15th a shovelful of earth examined contained forty-
siz larvae. The hole.at the greatest diameter measured ten
by eleven inches, and five and one-half inches deep at .the
‘deepest point. It was two feet ten inches from the nearest tree.
This was the first shovelful examined, taken up at random at
least two hundred feet from where the insect was found to be
the thickest the previous year. The photograph of the holes
where adults had emerged (Plate IV), was taken in the same
vicinity, the particular spot not being selected on account of
the large number of holes, but because it was level and free from
rubbish, and is a fair record of conditions on between two and
three acres. This photograph was taken natural size on a 5x7
plate, looking directly down on the ground, and ghows thirty-
seven exit holes, or a fraction over one to the square inch. In
one of the small breeding cages, containing exactly three square
feet, which had received no treatment, 132 adults emerged or
44 to the square foot. A few wings and parts of sawflies were
found which may have been eaten by carabid beetles, and these
would have increased the total number.

The greatest number of adults were seen on a visit to the
orchard June 12th. They were especially abundant in an open-
ing where a number of peach trees had been cut out; here they
collected in swarms on the grass and weeds. They were so
numerous as to make a slight rustling sound.

Needing adult specimens for our collection, etc., 462 specimens
were taken, with an ordinary twelve-inch net, by sweeping it
over the grass and weeds for about ten seconds. Twelve eggs
were the largest number noted on a single leaf.

NATURAL ENEMIES.

Considerable time was spent looking for parasites, especially
of the egg and larva, but no hymenopterous parasite or fungous
disease was observed attacking either. Numerous carabid
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oy to the genus Harpalus were present in the
‘t:::;‘:‘gmtie sawﬂifs were espe§ially abundant. Many
_ents of the adults, which had evidently been eaten, were
(in the breeding cages and while these beejcles. were not
ved feeding on the sawflies, their presence mdlcatec.l th}::.t
may have been the case. Numbers of small toads in the
ds may have also helped to reduce the numbers.

(¢

Lire HisTORY.
‘spring of 1907 was cold and backward, anq the dgtes
iven are considerably later than they would be in a normal
_ This is shown in one or two cases where the date for
evious season is given. The various stages px:obably over-
{ each other much more than they would in a normal
1. Mr. Barnes remarked that he thought the afiults were
or a longer period and the larvae were feeding longer
ere the year before.
T‘:iritzvlt sawﬂyyemerges from the ground the last of May
of June. The first adults were observed June 4th and
date that any were seen was June 27th. Thc?y were t?le
abundant on June 12th, while in 1906 the majority h?.d dis-
red by June 14th. The eggs were first found on June
?ﬁght days after the first adults were observed. These were
only after considerable searching, and ther.x but five, one
with two and three with one each; the majority otj the eggs
laid after June 14th. The eggs hatch in six to eight days,
st larvae being observed June 2oth. In 1906 many eggs
tched by June 14th. The larvae become grown in eight
days, considerable injury having been done to trees not
jed by the end of June. The larvae go into the ground and
in until the following spring. The larvae transf.ormed
irregularly, pupae being found from May 21st until after
middle of June. A few larvae were found June 2oth, and
e no further notes were made, it is quite probable that. at
 some of these remain in the larval stage until the following
ng. Adults began to appear fourteen days after the first
e were observed. There is but one brood in a season.

HaABITS.

fter emerging, the adults collect together in groups oOr
in sunny places. At the time the adults were the most

27T,
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numerous (June 12th) but few were seen on the trees, but in
places where trees had been cut out they were very numerous,
flying around and running over the grass and weeds. While
the sun was shining they were very active, but when a cloud
passed over the sun they would Settle down and become quiet,
The next visit to the orchard.was on June 14th, which was a
cloudy, windy day, and the insects were very quiet, even slug-
gish. On the previous date many of the insects were mating
but the females were not observed in the act of ovipositing.
« “ The small whitish eggs are laid horizontally on the surface of
the under side of the leaf along the midrib and on the basal
portion of the leaf. See Plate II, a. The larva after hatching
crawls to the edge of the leaf and soon spins a web of a few
whitish silken threads over itself. When it begins to feed it
eats a narrow strip inward from the edge and by means of the
web draws or rolls the corner of the portion on which it rests
over itself, forming a case within which it stays during the day,
coming out to feed towards dark. Much of the damage is done
when the larvae are nearly full-grown. Leaves partly eaten and
with the characteristic rolling are shown on Plate I. The midrib
of the leaf is left, and to it is often attached more or less of the
adjoining tissue, thus giving to the foliage on the infested trees
a peculiar shredded appearance. Small trees, set to replace large
trees that had been removed, were often found nearly stripped
while the surrounding large trees might show but little of the
work. This may be due to their preference for sunny places.
After the larvae become full-grown, they go into the ground,
where they remain until the following year. Observations
regarding these larvae were made in April and May. From
considerable digging and many measurements the majority of
the larvae were found to be about three inches deep, though
some were within two inches of the surface, and the deepest
were between five and six inches. The only larvae found less
than two inches deep were three that were obstructed by a large
flat stone. Larvae occurred within six inches of the tree trunk
and halfway to the adjoining tree, or in other words, they could
be found in the soil all the way from one tree to another, but
were the thickest about thirty inches from the base of the tree.
The larva forms a small round unlined cell about one-fourth of
an inch in diameter within which it remains curled up. The
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m pale bluish green to 2

: d fro
e i d early in November had

Tarvae examine

s, no cell is formed, the larval skin is

he a pupate :
t‘}fncllar:suflly remains attached to the last abdominal

1 shape
\ipa is free. It has the same genera: =
ar11':1 tttllf;:parll)tennae, legs and other appendages simply
in c’overing. Pupae are shown on Plate I1I, c.

. EXPERIMENTS IN CHECKING THE INSECT.

i he experiments were started i.t was not flgﬁmte;ly

;e:ch foll)iage could be sprayed in Connecticut wgt
£ lead, or in fact with any spray mixture. It was w :

hat Bordeaux mixture was injurious to the ‘fohagezi an
ts had been made to the effect that al.'senate of lea wztls
« Three methods of combating thls.pest were .trleh,
vating the soil thoroughly while the 1n.sect was in t ©
; (2) treating the soil with carbon disulphide durm%'1
riod; (3) poisoning the larvae soon after they hatc
. the foliage with internal poisons.

the Soil.

e found in rearing sawflies that certain species are

d by disturbing the soil after they he%ve gone into

sate. This suggested cultivating the soil .thoroughly,

; near the trees, while the peach sawfly was in the pupal

means of reducing its numbers.

o note definitely the results, tight wire—covered. cages

e and placed around a number of trees to retain any

hat might emerge within the area. These cages con-
 frames six feet square made of boards seven or eight
de and covered with wire mosquito netting. Ea'ch
built around a tree, the tree being in the center, with
fastened to the tops of the frames and fitted tightly
ﬁie tree. The cages were hinged at the middle so that
: could be raised and the soil cultivated halfway ar01J:nd
" This side could then be lowered and the opposite side
d the soil cultivated on that side. The sides were then
ith earth to make the cage tight. A view of these
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cages is shown on Plate er vi

with one side raised is ShOV\\I/;l, C?I'l, ;El(:e aV,n le)z.lrer TTe pes
va;le‘zlvo (c):ig:s :vvt;'seleftth 1:f.:echecgs,fand in four the soil was culti-

: : 3 an i i

gx:ound was stirred as thoroughlyogs ;t)l;z:isbler e;l?:;tlz‘:el}’- dThe
a depth _of at least four inches. All lumps were crushedSpa 24
th.e cultivation probably more thorough than would be’ n;ak'lbnlg
vsuth anyﬂof the ordinary orclard tools. The dates, nurflb:'l :’
times cultivated, etc., are given in the following table: !

-

st 2d d iti
(ARG 843 3d b ath Condition
oot Mt vl e e A 0 e
2 M
M, “a_yfi), ............ momnts About 12{Many adults
................. About 12| Rather more than in culti-
vated
Z ...... l\l\gay 28 Tune gl il Gl 6-8 Many adﬁ?tgses
. Sl May 28|June 4(June 7|3 Many adults
b y 24|May 28|June 4|June 7|12 ormore|Many adults
........................ About 50{Rather more than in culti-
adults ¥| vated cages

T}.le cultivation seemed to slightly delay the development of
the insect and on June 14th more adults had emerged in th
c%le.ck or untreated cages than in the cultivated; but at the n :
visit there was very little difference. Slight diff’erence was n fxg
betwe.en the cages cultivated a different number of times ! ed
even in the cage where the soil was cultivated four times \ }?'nh
would not be practicable in orchard work, the treatment d,idwl' 1(31
more t'han to retard the development of the insects v
; During the latter part of May the orchard was 1;lowed with
light gang plow, turning three furrows from two and one-h 1:‘
to' three inches deep; this turned up many larvae, but ther ok
still many left below the bottom of the furrow a,nd the me'W(?lre
of those that were plowed up emerged, as V:IaS sh b
numerous exit holes. ’ d e o

Carbon Disulphide.

Carbc;ln 1disurphide has long been used in France against the
ﬁi'ape. phylloxera. '1.“he substance is injected into the soil around
e vines, and the liquid evaporates, though much more slowly

* No. 8 was on rather hi
s totly i opposit;ggf)r. g‘round than the other check, No. 3. No. 7
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ads through the soil. Tt is used
rground insects, eSpe-
land of Cornell Uni-
gainst the cab-

does in the air, and spre
ountry in various ways for unde
Professor Slinger

‘ has used it successfully in experiments 2

ur tests two Cages were used like those described for the
ation experiments. These cages were placed in the rows
the others, and the same check cages served for both

iments.
‘ arbon disulphide was used at the rate of one

d, and in the other twice that amount,
ounces to a square yard. Holes five or six inches deep were
about eighteen inches apart, or four to the square yard,
ounce of the liquid was divided between the four holes,
ut two teaspoonfuls put in each Hole, after which the
ng was quickly closed with the foot.
ground in the second cage was treated in the same manner
that double the quantity was used. This treatment
effective, as no adults emerged in either cage. The
might have been killed with a smaller amount of carbon
hide, although the actual amount required would depend
the mechanical condition of the soil. A light, dry, porous
ill require more than a heavy, compact, moist soil, as in
former the carbon disulphide is evaporated much more
y and the fumes would not be retained long enough to kill
insects unless a large quantity was used. The greatest
ack, however, is that there is no tool on the market with

ch the carbon disulphide can be injected into the soil. An
rument was devised by Mr. McGowen, inventor of the
McGowen Injector, and was

Gowen spray nozzle, called the :
entioned above. The injector
to the small demand for such

uited for just such work as is m
s put on the market, but owing

instrument, its manufacture was discontinued.

eating an orchard with carbon disulphide, even with a

ble‘ injector, would of course be very expensive, but the
ent was made before we were sure that spraying could be

4 ticed, and had the latter proved impracticable, this would
i been the only treatment we could recommend.

CPmeH Expt. Station Bull. 78, p. 531, 1804.
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In the above cultivation experiments and in those with carbon
disulphide duplicate tests were made with small cages containing
three square feet. These tests gave similar results to those of
the large cages.

Spraying with Poisons.

At the beginning of the season we were in doubt as to whether
the peach foliage could be sprayed with any poison. Dr. e,
Smith, State Entomologist of New Jersey, informed us that he
had used arsenate of lead on peach foliage without apparent

injury. A statement was made by Prof. A. L. Quaintance of the

Bureau of Entomology that in some experiments with arsenical
poisons on peach foliage, all materials used injured either the
foliage or the fruit.* As soon as the leaves were out sufficiently
to make a test, fourteen small peach trees on the station grounds
were thoroughly sprayed with arsenate of lead at the rate of
one ounce in one gallon of water, which is about equal to three
pounds in fifty gallons. No injury followed. This test was
repeated with another brand of arsenate of lead with the same
results. '

The following materials were applied in Barnes Brothers’
~orchard to note the effect on the trees and insects:

Vreeland’s arsenate of lead 3 Ibs. in 50 gal. water .............. 5 trees

“ e “ “ 115 Ilbs. in 50 gal. water ..... LA 5 trees
Paris green 4 Ib., 3 Ibs. lime in 50 gal. water ................. 10 trees
Helleboreiia Ibs i solealiwate i S IiamiBaon R gy i) i 6 trees

These trees were sprayed on the forenoon of July 6th, and
the application was followed by a light shower that evening.
A visit was made to the orchard July oth, and it was found that
through a mistake these trees had all been resprayed that morn-
ing with arsenate of lead, which was being used on the remainder
of the orchard. These trees were examined several times, and
no injury was noted even where the Paris green was applied.

Extensive Spraying Operation by the Owners.

Probably the most extensive spraying operation ever under-
taken in the Eastern States in a peach orchard when in foliage
was carried out by the Barnes Brothers during this last season.
Several hundred pounds of arsenate of lead was applied to

* Bureau of Entomology Bull. No. 67, p. 47, 1907.
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5,000 trees between June 24th and July ‘Ioth.. The owners
‘e,d to spray more, but during the first week in July had ;clo
nd operations to wait for a shipment of lead arsenate. The
sate of lead purchased was manufact.ured by‘ the Powers-
- ohtman-Rosengarten Company of Philadelphia,* and was
’-- at the rate of 2% to 3 Ibs. in fifty gallons of vyater:

e larvae, like many sawfly larvae, were very readily killed
poison, and probably used at one-half this strength (9ne
one-half pounds in fifty gallons) would have been effect.lve.
Barnes was unable to be in the orchards muc.h of the time
<o that the men thoroughly covered the foliage, and the
ser solution was used partly for this reason. Plate VI, a,,
the sprayers at work in this orchard. :

ne to the peculiar season, the young larvae probably
red more irregularly than they would in an average.season.
1o the first ten days of July many trees showed considerable
_insect work, and many of the larvae became full-grown,
e were still many partly grown larvae present on the same
hich might add much to the damage already done, and the
o was continued until the gth of July. Th'e treatment
entirely successful, the work of the insect being checked
r the trees were sprayed. From my notes of July 3d
rding trees sprayed about the 24th of June —“Found many
larvae in the rolled leaves on the sprayed trees, and the
shows a marked difference from that on trees not
2 b

writer examined many of the sprayed trees for two or
‘weeks following the operation, and in no case was any
to the foliage seen. Mr. Barnes watched throughout the
a number of trees which had received an extra heavy
‘of arsenate of lead, and though the mixture showed on
e until the leaves fell, no injury was observed.

DESCRIPTION.

The eggs are pearly white in color, 1.04 mm. (aver.age
in length, and .6 mm. (average of four) wide, sides
traight and of uniform width, the ends regularly and
d’C'unded. Occasionally an egg is very slightly curved.

C;)nn. Agric. Exper. Stat. Bull. 157, p. 5, 1907. (See page 323
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They are laid longitudinally along the midrib of the leaf. See
Plate II, a. '

Larva. When first hatched is pearly white in color with
brown eye-spots on either side of the head. Mouth parts and
antennae tipped with brown, Antennaé .16 mm, long. Length
-5 mm. wide, exceeding the body,
which is .45 mm. wide back of head. Body fairly uniform in
width, tapering somewhat towards janal end. Abdominal seg-
ments slightly wrinkled. Amal segments with a pair of three
jointed appendages about .12.mm. long, the basal joint large,
the second smaller and shorter, thé third tapering to a point.

Full-Grown Larva. Length 15 mm., width 2.25 mm. Color
pale bluish green, including the head ; mouth parts, antennae, and
anal appendages brownish. F irst thoracic segment with a dorsal
transverse mark between two sublateral spots. Head round-
ish, about 1.5 mm. wide. Antennae slender, seven-jointed.
Abdomen without prolegs, the segments wrinkled transversely,
four wrinkles to g segment; the last abdominal segment flat-
tened, tipped with a row of slender hairs and with a pair of
three jointed appendages situated laterally on the ventral side.
The larvae are shown on Plate II, b. and c.

After entering the ground the color of the larva changes
to a bright apple green.

Pupa. No cell or pupa case is formed. The pupa is naked
with all the appendages free, simply covered with a thin
membrane. The head and thorax apple green, abdomen and
appendages yellowish green. Before emerging the color and
markings of the adult insect are plainly visible. Shown on
Plate III, c.
Adult.

Dr. MacGilli;/ray has described the female as follows:

“Female—Body black, with the following parts yellow: the
labrum and clypeys broadly, the posterior orbits, the front orbits
with a band extending to the occiput, with two tooth-like pro-
jections on the mesal side near the eye, a pair of lunate marks
behind the ocelli, a small spot on the hypoclypeal area, the palpi,
the V-spot, the tegulae and base of the wings, the scutellum, the
post-scutellum, a small irregular spot on the pleura, and the -
legs, except the extreme bases of the coxae, becoming rufous
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d the middle of the tibiae; mandibles and abdomen rttx)fozi i

:nae' with thirty segments, the third and fourth subeq
nte: o :

. Length, 10 mm.”* )

A;:l%t g Colorg:nd markings similar to femalelgxceprl the fI())c:t
| : i i irregular yellow s
ing :—The front orbits with a la.rge irreg

' lntci;t;; the eye, the lower edge continuous Yv:th the yello}'v of
| p;i)sterior orbits. The yellow band extending frlorr.ltthe zlmtlﬁz
e . o an
‘ t. Antennal pits

ior border of the eye to the occiput.

\'l?ii?osli-de of the first basal antennal joints yellow.. The lur.lgte
-ks behind the ocellus smaller. Abdomen .w1th the sides
ckish and at least the posterior dorsal margins of. the segi
. 1ts blackish, in a few specimens almost the entire dorsa
el;ace of abdomen blackish. The ventral side rufous exceplt
the lateral edges. Anal appendages rufous. Average length
1};‘;‘:1-1 sexes and their characteristic facial marking are shown
Plate III, a. and b.
, Di1STRIBUTION.
Our attention was called to this insect if‘l 1906, and Ba}rl::
rothers observed its work in 1905. Slflce ther.l we A
sceived 1o complaint from other orchardists (?f injury t. a

1d specifically be laid to this pest. Observations regallidmg
Vle distribution of the peach sawfly have been .rnade aslfo O\favsIz
larger orchards having been visited especially to look fo
insect or its work:

Praces WHERE THE INSECT HAS BEEN FounbD.

‘New Haven, June, in three city gardens and in garden of

eriment Station. . B

'B’;‘[eriden, July oth, small peach orchard of E. M. Ives; occa

. sional leaves had been eaten, and a few full-grown larvae were
1d.

Centerville, July 12th, orchard of George C. Neal. A number

of larvae. The pest evidently well established. i

North Haven, July 12th. The insect was present upon a few

- Peach trees in a henyard.

~ East Wallingford, July 17th, orchard of George A. Hopson.
e

* Canadian Entomologist, Vol. XXXIX, p. 308, 1907.
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Found considerable work of the insect, a few small trees with
leaves nearly all stripped.

Orchard of Linus Hall, the insect rather more prevalent than
in the orchard above mentioned. K

Middlefield, July 17th, orchard of CHarles E. Lyman. Condi-
tions about the same as in East Wallingford.

Farmington, August 7th, orchard of Root Brothers. A few
leaves eaten by this insect on two’or three trees. ;

Young orchard of Prof. H.-W. Hillyer showed evidences of
the tnsect.

Mr. J. Norris Barnes reported the insect in their orchards at
Cheshire and also at Durham.

ORrcHARDS EXAMINED WITH NO INDICATION OF THE SAWFLY.

West Haven, July sth, orchard of N. S. Platt.

Westport, July 16th, orchard of S. B. Wakeman.

Seymour, August 13th, orchards of Hale & Coleman. .

Rocky Hill, August 15th, orchards of W. F. Griswold.

South Glastonbury, August 15, orchard of J. H. Hale.

Hartford, September 12th, peach trees in four city gardens.

New Canaan, Sept. 18th, orchard near Stephen Hoyt’s Sons’
Nursery.

Norwalk, October 3d, small orchard of Comstock & Lyon.

As far as we know, this insect has not been observed outside
of Connecticut. A note was published in Bulletin 67 of the
Bureau of Entomology, p. 87, stating that it had been observed
in New Jersey and also in Pennsylvania, but these records refer
to the distribution of an entirely different sawfly, Priophorus
acericaulis MacGillivray, which confines its work to maple trees.

WiLL THE PEACH SAWFLY BECOME A SERIOUS PEST?

Since the peach sawfly has been brought to the attention
of the fruit growers, there have been many questions regarding
its importance as a pest. It is hard for the orchardists to become
reconciled to the fact that they have got to spray their orchards
every one or two years for the San José scale, and the pos-
sibility of having to give their orchards an additional spraying
for this pest is indeed discouraging.

: 2
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edict with any certainty regarding this

R ecome distributed through-

t. The sawfly promises to b .
: tgzsstate, as it has been found in New Haven and Middlesex

inties at points nearly thirty miles .apar‘F;.but ;vhegldesrl:r ;111;
.come numerous enoughsto cause serxo.us‘m]uryd e;;le B
n the rapidity with which it multiplies, an the p

ﬁral enemies may take in reducing 1its n.umber. Frorr.x our
cervations, the numbers are not greatly increased durmg'la
e1 seasor’x and it would seem that the pest would necessarily
eeto be pr,esent in an orchard several seasons be'flore 1;';1:;10“11(1
extensive damage. The larvae. are very easxir. tl. i may
enical poisons, and it is quite possible that one applica 1ow0ulfir
&uce their numbers sufficiently so that the operatllon b
ot have to be repeated for two or three years. It \nlr)lefore
cessary to study the insect f01: a number of seasons e
ve can judge regarding the seriousness of the new pes

s been found in our state.
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RECOMMENDATIONS.

 From our experience we recommend spraying the flolllzl%e
~ with arsenate of lead, using it at the rate of one and. one- aid bo
three pounds in forty to fifty gallons of water. ’.I‘hls shou ez
pplied as soon as the larvae begin to hatch, or if a 1ar§e a:‘l o
"i.S‘ to be sprayed with a limited amount of help, t'he w%-l co "
probably be started shortly after the eggs are 1z.ud. fe e)((l i
date will depend, of course, upon the season; this was found /
[ ary about two weeks during the past two seasons. The 1.)011:11
, the larval stage is short and the work fnust !Je done qumt(:ifl
at the proper time, and in order to determine this a c10§e wat

ust be kept of the progress of the development of the insect.
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Carbon bisulphide will kill the insect in the larval and pupal
stages, but is probably too expensive to warrant its use; besides
there is no injector with which to apply it, on the market at the
present time. .
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PROGRESS OF THE WORK OF CONTROLLING THE
' GYPSY MOTH IN CONNECTICUT.

The first account of the discovery of the gypsy mwth in Con-
necticut in March, 1906, was published in Bulletin 153 of this
station. The report for 1905 was then being prepared, and in
it was included, on page 246, a more complete history of the
discovery. Work was started immediately and kept up until
September 1st. The details were published in full in the report
for 1906, page 235. The present paper is a report of progress
during the calendar year of 1907. .

Beginning November 16th, 1906, Mr. George H. Hollister has
had immediate supervision of the work, and to his faithfulness
and ability much of its success is due. During the winter three
men worked with Mr. Hollister, scouting for egg-masses, prun-
ing trees and cutting brush. After the caterpillar season began,
the force was increased, twenty being the greatest number of
men employed at any one time during the banding season.
Excellent progress has been made in the suppression work, as a
large number of trees were banded, brush cut and trees pruned
over a large area, and the total number of caterpillars found
was less than one-third the number taken during 1906.

On September 1st the work was suspended on account of the
annual inspection of nurseries, and again resumed on November
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gth. Details of the suppression work are given in the follow-

ing pages.

SCOUTING AND DESTROYING EGG-MASSES.

* All trees throughout the infested region, including those'z in the
‘village and as far north as the cemetery ro'ad, were _exammed by
the men during the winter. In the immediate vicinity of known
ihfestations, fences, walls and buildings were also c.arefully
spected. Plate VII shows men engaged in scouting and
stroying egg-masses. Creosote is applied by means of a
ush, enough being used to thoroughly soak the egg-mass, and
is prevents the eggs from hatching. Much of this territory
. was again examined in December. About 106 unhatched egg-
sses laid in 1906 were found and destroyed by the men
mployed by the state. Considerable time in summer was spent
uting for caterpillars.

GovERNMENT COOPERATION IN SCOUTING.

‘Following previous arrangement by correspondence, Mr.
M. Rogers, special field agent in charge of the Government
tk against the gypsy and brown-tail moths, put four men
work scouting about Stonington on March 20th, and later
ir force was increased to five. These men were instructed
make a careful search over the whole town of Stonington and
3 eastérly portion of Groton near West Mystic, east-ward sur-
" rounding Westerly, R. I, and north to include a portion of. the
*’“iﬂwrl of North Stonington. The Government men examined
ot only the infested region, which was later scouted by state
n, but a large area surrounding this region. No egg-masses
were found outside the limits previously known to be infested.
'welve egg-masses were found by the Government scc.mts, who
ﬁ"e're engaged about four weeks in examining this territory.

DEeSTROVING EGG-MAsseEs 1IN STONE WALLS.

" In several of the worst infested spots caterpillars trans-
formed in stone walls, and the females there laid their eggs. In
order to destroy them it was necessary to overhaul the stones
and treat each egg-mass with creosote. Around the places of

. Chesebro, F. Allen, and near the Alexander Rose estate on
North Main street sections of stone wall were overhauled and
laid, altogether about fifteen rods being thus treated.
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ExaminiNg WoOODPILES.

Piles of wood, lumber and rubbish mear which caterpillars
were found were suspected of containing egg-masses and were
therefore overhauled and examined.” One pile of old railroad
ties at F. Allen’s (shown on Plate X, a.) contained seven egg-

masses. The pile of waste lumber, packing boxes, etc., at the '

velvet mill was also looked over, and six egg-masses found. Ten
such piles of rubbish, lumber and fuel were examined.

PRUNING AND SCRAPING ORCHARD TREES.

There are many old apple trees in and about the infested
region at Stonington. Some of these are in orchards and were
planted, but others, probably chance seedlings, are scattered
over the fields or are growing beside the stone walls. A large
proportion of them have been neglected for many years, and the
tops were filled with a tangle of living and dead branches, and
the trunks and larger limbs covered with lichens and loose rough
bark. As the gypsy caterpillars are found on such trees, it was
absolutely necessary to put the trees in such shape that effective
work could be done in controlling the insect. During January
a heavy fall of snow made brush cutting impracticable, and the
men went to work pruning and scraping these old apple trees.
The dead wood was first removed, then enough thinning was
done in the tops to let in the light and air. In all about 450
such trees were pruned during the year, and over two hundred
trees were scraped. The wounds were painted wherever large
branches were cut. Views of the pruning operations are shown
on Plate VIII.

Rough bark on the trunk and branches of a tree enables the
caterpillars to find protection under the upturned edges of bark
so that they will not crawl under the burlap bands. Likewise, if
the top of a tree is thick and dark, the caterpillars there are
sufficiently protected, and cannot be trapped under the bands.

FrLing axp TINNING CAVITIES.

Many of the trees described above contained cavities caused
by the neglect of broken and decayed branches, and these
cavities were convenient places for the caterpillars to hide out
of reach of all enemies. In them caterpillars will transform,
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and later perhaps egg-masses will be laid therein and escape
discovery. It was therefore necessary to fill these cavities so
a5 to exclude the caterpillars. In some cases this can best be
done by filling the opening with stones and cement, and in others
it is better to nail a piece of tin over the opening, fitting it around
the edges so that caterpillars cannot crawl under it. Wherever
tin was used, the metal was painted over with dark paint to
wake it as inconspicuous as possible. In this manner cavities
~ were filled and covered in 130 trees during the year.

Plate XII shows a tree that has been scraped and pruned and
cavities filled.

- BanpiNnG TREES WITH BURLAP.

Burlap bands were placed around the trunks or stems of trees
- described in the report for last year, page 238, but the bands
ere applied to trees over a much larger area than was covered
year, nearly ten times as many bands being used. All trees
e banded through the streets and back yards of the village
as far north as the cemetery road from the Wequetequock
r west to Sheridan’s Corner, on the Mystic road. All trees
distance of about two hundred yards north of the cemetery
d, including three apple orchards, were also banded, but no
illars were found there.

uring July caterpillars were found on maple trees along the
7e leading from the Mystic road to Walnut Grove. All trees
s vicinity were banded at once, about eight hundred being

ogether about thirteen thousand trees were banded in 1907.
appearance of banded trees is shown on Plate XI and
method of applying the bands may be seen on Plate X, b.
first banding was done about May 25th. Burlap (eight
weight) was purchased from Boston, all cut into ten inch
Ps ready for use. In the infested area these bands were
mined each day through the caterpillar season; outside this
thay were turned every second day, and later twice a week.

DESTROYING THE CATERPILLARS.

terrltory was divided into sections, and each man engaged
mmg bands was given a section of banded trees. Notes
ot each day of all caterpillars found and of the locality
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where taken. Thus at the end of the season we had a record of
the entire matter, and knew where to look for the greatest
numbér of egg-masses. The caterpillars were gathered with
forceps and destroyed in the same manner as last year, by
dropping them into small bottles of alcohol carried by the men.

CuTTING BRUSH.

Plans were made to clear from brush all of the land between
the northernmost extension of the water from Stonington harbor
to the Wequetequock River and as far north as the cemetery
road. Mr. Phelps, at his own expense, had cut considerable
brush just east of his residence and south of the cemetery road,
and by January 8th, 1907, a strip had been cleared from water
to water, though not very wide, near the east entrance to the
cemetery. During the first part of the winter there was little
snow, and the brush cutting work could be carried along without
hindrance. Some brush cut during August had not been
burned, and this was gathered and fired. Considerable heavy
brush east of the cemetery was cut in early summer, and the
section between North Main street and Elm street south of
the cemetery road was entirely cleared of brush except a small
patch just east of Mr. Phelps’ house, which was cut in Novem-
ber, 1907. The heavy brush near Mr. Atwood’s was also cut
and the remaining trees pruned, but it was not possible with
the force employed to cut all of the scattering brush in the
pasture north of Mr. Atwood’s house. This area was finished
up in December, 1907. As 2 few caterpillars were found at
Walnut Grove in July, a gang of men were set at work cutting
brush in this vicinity. Mr. Hollister estimates that during the
past year a hundred acres of brush land has been cut over, and
some of this was heavily covered with green brier (Smilax
rotundifolia), often called “bull brier,” making the work
extremely difficult. Some of the men were so badly poisoned
with poison ivy that for a few days they were unable to work.
Brush along the boundary walls of fields and meadows has

also been cleaned up over an area of about three-fourths of a .

square mile. Brush cutting work is shown on Plate IX.

INFESTATION AT WALNUT GROVE.

About the middle of July the men found some gypsy cater-
pillars on the trees beside the drive leading from the Mystic road
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”

to Walnut Grove. Men were at once put at work there, and a
0 siderable area of brush cleaned up. Some eight hundred
ore trees were banded in the vicinity and though much hunting
2s done for caterpillars, only a few were found, and most
these were on trees between the house and the northernmost
extremity of water. Though the trees have since been examined
very carefully for egg-masses, none have been found. Not
an old one has been discovered. How the caterpillars
ched this place is a matter of conjecture, but it is possible that
egg-mass or a portion of an egg-mass was blown across the
ter on the ice. 'On the other hand, it is possible that one or
re egg-masses were laid at Walnut Grove in 1906 and escaped
tion.

INFESTATION OF SPRUCE TREES AT THE STANTON PLACE.

During August, after the caterpillars had transformed, Mr.
ster, on looking into the top of one of the Norway spruces
, hich there are several on the Stanton place,‘ noticed some
131_@ gypsy moths laying eggs. This tree was immediately
en a thorough examination, and over fifty new egg-masses
¢ found. These were creosoted,. and later the tree was cut
burned. A similar number of egg-masses was found in
;‘,cher_ spruce trees in December. Although these trees were
banded, few caterpillars were taken from under the bands,
Ehere was no indication that the trees were infested to any
extent. The tops of the trees were thick and dark, and fur-
to the caterpillars all the protection necessary, hence they
descend to hide under the bands. The caterpillars had
me of the leaves in the tops of the trees, but not enough
tlcez%ble from the ground. The excrement even did not
ate their presence by dropping to the ground, but was
it and held by the thick leafy branches underneath. It was
i ‘Temely difficult matter to find and destroy the egg-masses
?@ese trees, as some of them were at the extremities of the
i:i ;)rt!_hthe small twigs, and .nea.rly all on the under side.
P i e very thorough examination given these trees, some
S€s may have been overlooked, and a close watch must
: Vi::etzeszsnext season. No egg-masses were found on the
growing near by on the premises.
22
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STATISTICS.
1906 1907

Egg-masses laid during preceding year, number
desttoyad Ll s il QU RESR GG (il on bt d 29 118%
Egg-masses laid during same year, number destroyed 47 70
Caterpillars, number destroyed ............. A s 10,000 2,036
Pupae, number destroyed .............. il o 47 200
Trees banded with burlap, number of ............. 1,300 13,000
Funds expended by the statef ....... LRk e G " $1,500.00 $4,550.00
o 1 HUl | povertiaent L. 1L L _ 272.00

-

TrRANSFORMATIONS OF Gypsy MorH IN CONNECTICUT IN I9QO7.

The spring was an unusually late one, all forms of vegetation
being fully two weeks later than usual. Ordinarily the eggs
hatch soon after May 1st, but a cluster placed in the breeding
cage did not hatch until May 18th, when 382 caterpillars had
emerged from it, and the first caterpillar taken from the trees
was found on June 8th. The first pupa of the season was found
on July 25th, and only a few had been taken August Ist. The
pupa stage lasts from ten to fourteen days, when the adults
emerge. They soon mate and the females lay eggs, which hatch
the following May. Thus about nine months or three-fourths
of the year are passed by this insect in the egg stage. Cater-
pillars, adults and egg-masses are shown on Plate XIII.

MeN EMPLOYED IN THE WORK.

Throughout the year Mr. G. H. Hollister has acted as local
superintendent and has been given full authority to employ or
discharge men as he saw fit. All other men employed have been
residents of Stonington or vicinity. Laborers were paid $1.50
per day of nine hours for the time which they worked, but
during the summer, when most needed, they were given $9.00
per week as a guarantee against loss of wages oh account of bad
weather, and reported each morning, even though stormy, as
some of the men could be used in sharpening and repairing tools.
Through the winter months Mr. Hollister and three men worked
scouting, cutting brush, pruning and scraping trees, but the
force was increased as needed, until during the caterpillar season
twenty men were employed.

* Including twelve found and destroyed by government scouts.
+ These amounts are for the calendar and not for the fiscal year.
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~ All work was suspended September 1st, and Mr. Hollister
5,ssisted in inspecting the nurseries of the state. On November
- 18th work was resumed at Stonington by Mr. Hollister and
six men. ' .

Funps.

The report for 1906 explained (page 245) how a portion of
~ the general fund received by the station from the state was used
1 controlling the gypsy moth and also how eight hundred dollars
as appropriated for the purpose by the State Board of Agri-
culture. During 1907 the expenses were met from the insect
yest fund prior to the passage of a bill by the legislature
~ providing for the prosecution of the control work. As this bill

did not finally become a law until June 5th, and as none of the
oney could be used to pay bills contracted before that date, we
~ came very near being obliged to stop work at a critical time for
lack of funds. In order to keep the men at work the State Board
of Agriculture appropriated one hundred dollars on May 25th.
e new state appropriation of one thousand dollars became

 the legislature adjourned the State Board of Control appro-
ted fifteen hundred dollars more, which amount was nearly

uld be done advantageously, the Board of Control granted
nother one thousand dollars, which had been only about half
cpended on January 1st, 1908. Thus during the calendar year

- thousand dollars thus far expended in attempting to exterminate
the gypsy moth colony at Stonington.

LEGISLATION.

Prior to June sth, 1907, no special legislation regarding the
3PSy or brown-tail moths had been enacted in Connecticut, and
in the control work at Stonington the state entomologist had no
authority except that granted under the insect pest law—Sections

el

S
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pruning trees, etc., though clearly we had the right to enter any
premises in the performance of our duties. More authority,
as well as funds, was needed, and in consultation with a com-
mittee of the Board of Agriculture on January 3oth a rough
draft of a bill was prepared. By request of Colonel James F.
Brown, Secretary of the Board, this bill was introduced by
Representative Allyn of Ledyard. Later we had this measure
examined by legal counsel, and.whi'ie not sacrificing any of the
essentials, the bill was put in better legal form and introduced
as a substitute at a hearing before the agricultural committee
on February 1gth. This committee, after changing certain por-
tions of the bill, reported favorably upon the substitute, but
though we urged early action and explained the necessity of it,
the appropriations committee refused to consider the measure
before March 26th, when the bill was up for a hearing. There
was no opposition to the measure except within the committee,
which, after making more changes, finally reported favorably.
This bill passed the House May 14th, and the following day
the state entomologist went to Hartford, examined the bill, and
consulting with other state officials learned that the money would
not be available until July 1st, and would not be paid over by
the state treasurer until the end of the quarter, or October 1st.
The bill was therefore recalled, amended, and again passed the
House May 15th. In due time the Senate acted favorably upon
it and the Governor signed it on June 5th, making it a part of
the law of the state.
The text of the new law is as follows:

THE NEw LAaw REGARDING THE Gypsy AND BrowN-TAIL
MotHs.

An Act Concerning Gypsy and Brown-Tail Moths.

GENERAL ASSEMBLY,
JaNuary SessioN, A. D. 1907.

Be it enacted by the Senate and House of Representatives in

General Assembly convened:

SecTiON 1. (Public Nuisance.) @~ The insects commonly
known as the gypsy moth and the brown-tail moth, being
serious pests of vegetation, are, in all stages of their develop-
ment, hereby declared to be a public nuisance.

* the State of Connecticut has by statute provided for the control
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SecrioN 2. (Authority.) The state entomologist shall have
authority to suppress and exterminate said gypsy and brown-tail
moths, and may employ such assistants and laborers as he deems
expedient; may cut and burn brush and worthless trees in
fields, pastures, or woodlands, or along the roadsides on any
public or private grounds; and may prune, spray, scrape, or

" fill cavities in any fruit, shade, or forest trees, or clean up any
rubbish for the purpose of furthering said work. The said
state entomologist, or any of his assistants, deputies, agents,

~ or employes, shall have the right, at all times, to enter any
~ public or private grounds in the pefformance of their duties.

SectioN 3. (Living specimens must not be transported.
Penalty.) Any person transporting living eggs, larvae, pupae,
or adults of the gypsy or brown-tail moths into the state, or
from an infested region within the state to a region not hitherto
infested, shall be fined not more than one thousand dollars or

- imprisoned not more than one year.

SeECTION 4. (Wilful obstruction illegal. Penalty.) Any per-
son wilfully obstructing or hindering said state entomologist
or his assistants or employes, in the work of suppressing said

_insects, shall be fined not less than twenty-five nor more than
five hundred dollars. :

SEcTiON 5. (Appropriation.) The sum of one thousand
dollars is hereby appropriated to be paid out of any money in
the treasury not otherwise appropriated, for the purpose of
this act for the two fiscal years ending September 30, 1909;
and the board of control is hereby authorized, if said board
deem it advisable, to increase said appropriation to such amount
not exceeding in the aggregate the sum of ten thousand dollars
as, in the opinion of said board of control and the state ento-
mologist, is necessary, said sum to be in addition to the total

- amount to which said board of control is limited by law.

SEcTioN 6. This act shall take effect from its passage, and

- the appropriation provided for in section five shall become

immediately available for the purpose of this act.
Approved June 5, 1907.

Provisions or THE LaAw.

"An examination of the preceding measure will show that
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of the gypsy and brown-tail moths. First it declares these
insects to be a public nuisance. The state entomologist is
thereby given authority to employ the necessary help; to enter
any public or private grounds; to cut agnd burn brush and
worthless trees; to prune, scrape, spray or fill cavities in trees,
or clean up rubbish. Anyone wilfully hindering the suppression
work is subject to prosecution and a heavy fine.

Anyone bringing these insects.alive into the state, or from
an infested region within the state to a locality not hitherto
infested, is liable to be heavily fined and imprisoned, and it makes
no difference whether the insects are in the egg, caterpillars,
cocoon or adult stages.

This law further provides an appropriation for carrying on
the work, and that the act take effect immediately upon its
passage.

The text of the law with explanations was immediately printed
as Bulletin of Immediate Information No. 5, and a copy dis-
tributed at every house within the infested region, and was also
published in the local newspapers.

TEGISLATION AND APPROPRIATIONS FOR Gypsy Mora WORK IN
OTHER STATES.

Connecticut was not alone in enacting new laws for the sup-
pression of the gypsy and brown-tail moths. In Maine and New
Hampshire, where such legislation did not previously exist, new
laws were passed in the winter or spring of 1907, giving
authority and appropriations for carrying on the work. In
Rhode Island, where a small appropriation had been made and
expended the preceding year, the law was renewed and strength-
ened and a much larger appropriation granted. In Massa-
chusetts, the state most seriously infested, the appropriation was
renewed. In addition to these state appropriations Congress
appropriated a large sum of money to be used by the Bureau
of Entomology of the United States Department of Agriculture
in cooperation with the authorities of the five infested states.
The following figures give the approximate area infested by the
gypsy moth and the amount appropriated for suppressing both
gypsy and brown-tail moths in each state:
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State. Area Infested. Appropriation,
EonneCcticut .- -ooeool- 1 square mile § 10,000 (biennial)
MAINe . - - - - ic-c-ojemema 228 b miles 30,000 (annual)
Massachusetts ... .----- 3,000 N ¥ 300,000 (biennial)
Rhode Island_ .- ... —--- 25 i - 10,000 (an‘nual)
New Hampshire ... ... 1,500 i ¥y 25,000 (biennial)
United States. .- .- ---- 150,000 (annual)

a7 R RO ] 4,754 A $525,000

In addition to the amounts given in the preceding table, the
laws of Maine, Massachusetts and New Hampshire, require that
individual owners, town and municipal authorities, take measures,
when necessary, to suppress these pests on their own property,
or that under their charge, the expenditures not to exceed a
certain low percentage of the assessed valuation of the property.
On proof that this has been properly done by cities and towns,
the commonwealth may reimburse the cities and towns for a
certain proportion of such sums expended in accordance with the
law. In this respect, the laws of Maine and New Hampshire are
based on the Massachusetts law, but in Rhode Island and Con-
necticut the suppression work is done entirely by state and
government authorities, city, town, and private owners not being
obliged to act, because extermination and not mere suppression
is the end in view. Should these states ever become generally

‘infested, a measure similar to that in Massachusetts would be

necessary to control the pest, and would doubtless be enacted.
In addition to the $300,000 appropriated by the Massachusetts
Legislature, the sum of $25,000 was made available for experi-
mental work on parasites of gypsy and brown-tail moths. Thus
according to Superintendent Kirkland the money expended by
the state, by towns and individual owners in the work of sup-
pressing the gypsy and brown-tail moths in Massachusetts in

1907, amounted to a total of nearly three-quarters of a million

dollars.

INTRODUCTION OF PARASITES.

Many species of parasites of gypsy and brown-tail moths have
been introduced into Massachusetts by Dr. L. O. Howard in
cooperation with Mr. Kirkland. Dr. Howard has made three
annual trips to Europe and enlisted the aid of European ento-
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mologists in the work of collecting parasitized_material and
sending it to this country. Parasites have been reared from this
material at Mr. Kirkland’s laboratory, amd all hyperparasites
destroyed before liberating them. The prospects for relief from
this source are most promising, but it’will be several years, per-
haps, before the value of these parasites can be determined as
a control measure. In the meantime, the other work should be
continued, until it has been shown that the natural enemies alone
are able to reduce the number of gypsy and brown-tail moths so
materially that little or no damage will be done to property
by them.

PresENT CoNDITIONS AND NECESSARY WORK FOR THE FUTURE.

The preceding pages give an account of the work which has
been done in Stonington during the past year. What then are
the conditions as they exist at present, and what is the outlook
for the future?

About twice as great an area as is now infested or nearly two
square miles has been cleared of brush, except that in some
cases the season’s growth has not been cut. Most of the
neglected apple and other fruit trees have been pruned, scraped,
and the cavities filled. The pest is well under control, though
not yet exterminated. The conditions for exterminating the
gypsy moth in Stonington are therefore much better than at any
time since the infestation was discovered. But the work must
not stop here. Trees must be banded for at least two years
more, extreme thoroughness must be practiced in scouting for
egg-masses and destroying them and in hunting for caterpillars
both inside and outside of the present area known to be infested.

If funds are available, we shall prosecute the work along the

-most promising lines until the pest has been exterminated from

within the borders of the State of Connecticut.

It should be borne in mind, however, that this work being done
by the state is experimental, and is for the purpose of exter-
minating a dreadful pest from a small area. If the gypsy
moth ever becomes widely distributed in Connecticut it will of
course be necessary to enact laws compelling property owners to
clean up their own land as is the case in Massachusetts.
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THE BROWN-TAIL MOTH.
Euproctis chrysorrhaea Linn.

In the report of this station for 1902 (second report of state
omologist), page 165, is given a brief account of th.e brole-
moth. The insect is also treated in Bulletin 153, issued in

, 1906. Though the brown-tail moth has not yet been
nd within the state, we may reasonably expect that it vznll
2r in a few years at the most. It has been a corr.xpamon
of the gypsy moth in Massachusetts, New Hampshire and
e, and in all of the states where suppression laws h?.ve been
od for the latter pest the brown-tail moth has been included.
fatter spreads much more rapidly, however, because the
le can fly, and it has a different life history. Different
\bative measures are therefore necessary. We can exter-
te the gypsy moth from small isolated areas, but not so
the brown-tail, though we can hold it in check, and nature
lies more effective controlling agents in the way of insect
fungous parasites than in the case of the gypsy moth: Du.r-
the spring and summer of 1906 thousands of caterplllars in
usetts were killed in their nests by a fungous disease,
_materially checking the pest. This fungus, according to
nd,* was examined by Dr. G. E. Stone, botanist of the
ltural College at Amherst, and pronounced Empusa
Reichardt, a species common in Europe and often serving
as an important check to the outbreaks of the brown-tail

DistrRIBUTION OF THE BROWN-TAIL MOTH IN AMERICA.

noticed in Somerville, Mass., about fifteen years ago, this
‘was supposed to be some native species, but as it increased
undance it was brought to the attention of entomologists
1897 and pronounced the brown-tail moth, a European
- which had doubtless been introduced into this country by
cident. A special appropriation was granted the Gypsy Moth
Commission for fighting this insect, but all work of the com-
mission was discontinued in 1900 because the legislature refused
to grant further appropriations. Since then the brown-tail moth

*Second Annual Report of the Superintendent for Suppressing the
and Brown-Tail Moths in Mass., p. 127. 1907.
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has spread rapidly toward the north and east. In Massachusetts
the entire eastern portion is infested nearly as far west as the
Connecticut River valley. The insect is reported from Paw-
tucket, East Providence and WoonsocketJ.R. I., though it is not
known what portion of the state is infested. The moth has
been found in the entire southeastern portion of New Hampshire,
even as far north as the White Mountains, and it has spread
through the State of Maine into ‘the Province of New Bruns-
wick, So far it is not known to us that it has been found in
Connecticut.

Hagirs anp Lire HisTory.

The eggs are laid on the under side of the leaves during the
latter half of July, in masses smaller and more elongated than

 F16. 1.—Female brown-tail moth.
(After Fernald.)

F16. 2.—Caterpillar of brown-tail
moth.
(After Fernald.)

those of the gypsy moth. They are also more reddish in color,
but are covered with hairs in much the same manner, and contain
about three hundred eggs each. See Plate X1V, a.

The eggs hatch early in August, and the young caterpillars
feed gregariously upon the upper leaf surface, but soon begin
to fasten a number of leaves together with silken threads which
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they spin, forming a nest or web on the ends of the small

~ pranches. On the approach of cold weather, about 250 cater-

pillars enter each web, and remain there, about one-fourth

- grown, through the winter, coming out early in April and

feeding upon the buds, and later the opening blossoms and
leaves. The caterpillars (see Figure 2) become full-grown the
last of June, and are between one and two inches long, dark
brown in color with an interrupted white stripe on each side of
the dorsum and two conspicuous red dots or tubercles on the
posterior end of the body. Long hairs arise from tubercles

 along the sides of the body.

The cocoons are formed often in a bunch of leaves at the
ends of the twigs. Two weeks is the length of the pupal or
]

Fi1G. 3.—Web or winter nest of brown-tail moth.
(After Fernald.)

chrysalid stage, and the moths emerge usually about-the middle
of July. 4
Both sexes are similar except that the female is larger, pure

" white, with brown hairs on the end of the abdomen, giving it

the name of the brown-tail moth. The wing expanse of the
female is about one and one-half inches. Both sexes fly at
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night, and are strongly attracted by electric lights. The adults,
e cocoons, winter nests and egg-masses are shown on Plate XIV.
See also Figures 1, 2 and 3.

Foop PLANTS.

Fernald and Kirkland give a list* of about eighty species of
trees and plants on which the caterpillars are known to feed.
The pear is the first preferen!'ce of the caterpillars, followed
by the apple and the stome fruits. Maples, elms and oaks
are perhaps the chief kinds of shade and forest trees liable to
be injured. As the gypsy caterpillars feed upon over six
hundred different kinds of plants, it will be seen that the brown-
tail is much more limited in regard to its food plants. Pear,
apple and oak trees are stripped by the brown-tail caterpillars.

IrRrITATION CAUSED BY THE CATERPILLARS.

The hairs of the caterpillars are barbed and brittle, and break
off easily. When they come in contact with the human skin,
they cause an irritation or rash which is quite serious with
certain persons. The worst forms of rash are caused by actual
contact with the caterpillars, but the broken hairs which blow
about will cause the milder forms. The matter has been care-
fully studied by Dr. E. E. Tyzzer{ of the Harvard Medical
School, who finds in these hairs a definite poisonous principle
which causes certain changes in the blood. The long hairs do
not seem to possess this quality, but the short barbed hairs of
the red dorsal tubercles are the ones chiefly responsible, though
similar hairs occur with the long ones on various portions of
the caterpillar, and on the posterior extremity of the body of
the adult. In making the cocoon the hairs are rubbed from the
caterpillar and woven into the new structure, and those from
the adult female are worked into the formation of the egg-mass,
so that either cocoon or egg-mass may produce the rash. Such
hairs are doubtless cast with the skin when the caterpillars molt,
and are often rubbed or broken off from their bodies and blown

* The Brown-Tail Moth, Mass. Board of Agriculture, p. 57. 1003.
+ Second Annual Report of the Superintendent for Suppressing the
Gypsy and Brown-Tail Moths, p. 154. 1907.
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and coming in contact with the skin of human beings

the brown-tail rash. '
a remedy for this rash Kirkland recommends the follow-

, which should be well shaken together and rubbed thoroughly
)n the affected parts: ey

Carbolic acid ... .4 i.tradaaaiiiien 14 drachm
Zinc Oxide .......o.oiiiiieeianiis 14 ounce
Bidme water | i il i 8 ounces

MerHODS OF CONTROL.

best of all remedies against this insect is the destruction
caterpillars in the winter webs or nests, which can be
seen at the ends of the twigs throughout the winter.
se should be clipped off with a long-handled tree pruner

F16. 4.—Tree pruner.

n in Figure 4, gathered and burned. The cater-
ibernating in these nests from October to April.
no use to cut off the nests and leave them on the ground,
z u;';c"rpillars may remain uninjured and in spring crawl
the trees. '

ymg with poison is much more effective against this insect

| against the gypsy caterpillar. Arsenate of lead at the rate
three got’mds in fifty gallons of water is recommended for
e young caterpillars, but this quantity should be. increased to
ds for the large or nearly full-grown caterpillars.
: greena:t the rate of one pound in one hundred gallons may
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be used in place of arsenate of lead, but lime should be added to
prevent injury to the foliage. Arsenate of lead causes no injury,
and adheres to the foliage for a long time.

Caterpillars which are crawling about in great numbers on
trees, fences, etc., should of course be-destroyed. Sprinkling
with kerosene, either pure or in an emulsion, or even with strong
soapsuds, is of considerable value in ‘destroying them.

Trees which are free from catezpillars may be kept so during
the season by applying a sticky band to prevent the caterpillars
from crawling up the trunk. Wherever the brown-tail moth
becomes abundant, it must of necessity be held in check chiefly
through the efforts of property owners in codperation with
town or city authorities. The problem does not require the
same degree of care as is necessary in handling the gypsy moth,
and therefore it is not as essential that it be done by competent
men employed by the state.

MOSQUITO BREEDING CONDITIONS AT NIANTIC
AND CRESCENT BEACH IN 1907.

On August 16th a letter was received from Mr. Anson T.
McCook of Niantic, calling attention to the mosquito nuisance
in the vicinity of Niantic and Crescent Beach, which had been
worse this season than ever before, and expressing a desire to
aid in abating it. By his request an examination was therefore
made of the worst areas, Mr. Walden visiting the region on
August 28th, and reporting as follows:

The examination here reported was made August 28th. The
writer was accompanied by Mr. A. T. McCook, and the places
visited were those suggested by Dr. Dart and Mr. McCook as
being probable breeding areas. No attempt was made at a
systematic examination.

TuE FrREsH WATER PROBLEM.

Dodge Pond. A large fresh water pond situated a short
distance west of Niantic village. The pond is partially divided
into two sections. The small western section near the road is
covered with lily pads, and owing to the unusual season is dry
at this time. This drying up must have been gradual, leaving
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.rous small pools in the uneven muddy bottom which were

a1 breeding places for fresh-water mosquitoes, including

heles. Stones have been dumped along the shallow edge

| are overgrown with low bushes and weeds. Mosquito

ing must take place along this edge at all times during a
mal season. The large easterly portion of the pond contains
and is stocked with fish. While this part of the pond was
amined, there is much brush along the edge and the condi-
‘are probably similar to those of the small pond.

make Dodge pond safe I would suggest that the edge be
.‘_mc‘;re abrupt by filling and that any brush growing near
ve in the water be removed, so as to insure a clean edge
small pools that cannot be visited by small fish.

e Pataguanset River, west of the road at this point, was
| for a short distance. This stream has clean edges
ould be free from mosquito breeding. About one hun-
‘eet west and parallel to the river is a swampy area,
without good drainage. Draining this into the river
‘away with a possible Anopheles-breeding area.

Pond. This pond at Crescent Beach was examined.
cuts it off from the salt water, but a large drain
the driveway, through which, I was told, the
- I was afterwards informed that there is a gate
1 keeping the tide out and that the pond contains
Fish were numerous and no mosquito larvae were
If this is maintained as a fresh-water pond the edge
watched more carefully than would be necessary if it
ed by the tide. |

Pond. A large fresh-water pond south from Middle
t the north end is a cat-tail and sphagnum swamp
northward and then easterly around an area of higher
led the “Island” (?) and connecting with the Middle
r‘l’l.e edge around .the rest of Lower pond is clean and in
dition. A portion of the swamp along the east side was
and no suspected breeding places were observed.
tjhﬁ driveway crosses this swamp to reach the “Island”
1dge over a small ditch which extends into the Middle
e ditch has long been neglected and consists merely
‘ 9f small pools which were found to contain larvae of
1S drain should be opened at least from the bridge
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to the Middle pond. This would drain the low area east of the
bridge, which is now in a soggy condition.

This section should be examined in 2 normal season to best
judge the conditions. yr

Tae SaLt MARsH PROBLEM.

The east side of the Lll‘z_tliza.g?ﬁanset marsh from the railroad
sauth was viewed from the road and a section at the lower end
was examined. Most of the small pools contained fish or were
reached by the tide. No mosquito larvae were found.

The marsh on both sides of the bridge where the Old Black
Point road crosses the Pataguanset river was examined. On
the south side of the bridge and east of the river the marsh is
in a very soggy condition. The old ditches are choked and
there are numerous pools of standing water, nearly all containing
large number of wrigglers of the salt marsh mosquito, Culex
sollicitans. A short distance from the bridge a small point of
the marsh extends inland. This area contains a number of
depressions where the water has dried out, and the mud is
covered with dead larvae. This place would probably be more
serious in a normal season. It could be drained by cleaning out
an old ditch which extends towards this point from the river,
and continuing it for about one hundred and fifty feet. This
marsh should be examined southward as far as the railroad,
and where breeding is found ditches should be dug to the river.

The east side of the river north of the bridge is also in a
serious condition and needs ditching. Many pools with a large
number of larvae were found here. Further to the north the
marsh extends around a point of land and reaches nearly to
‘the road. This area contains several large pools with very few
fish in them. Mosquito larvae were present in great numbers.
An old choked ditch extending in from the river is not con-
‘nected with any of these pools. It should be cleaned and
extended for about one hundred feet. 1t will probably be neces-
sary to dig two or three lateral ditches on each side of this main
ditch to drain the area. The marsh west of the river was not
examined but appears to be in a similar condition to that on the

east side.
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he ditches recommended for draining this marsh should be
rom six to twelve inches wide and about two feet deep. Good
ainage should be secured by placing the ditches one hundred
apart. Without taking any measurements, I should judge
Lat about one thousand feet of ditch would be required to drain
- area examined. There are already a few ditches which could
, cleared and deepened. Probably a good laborer could put
‘area in a safe condition in about eight or ten days.
he mosquito larvae found in these various pools were about
rown, and to destroy these 1 would recommend the use of
osene oil. This can be applied with a watering pot having
ne rose.
T, M(;Cook soon oiled the worst areas, with satisfactory
ujts, but no draining was attempted. It is usually pOSSib]é,
the expenditure of moderate sums of money in draining and
ing, to do away with the wholesale breeding of mosquitoes.
iphabitants of each neighborhood should codperate to make
ocality as attractive as possible—and one of the first things
done in each settlement along the Connecticut coast is to
1i .h the pools of stagnant water where mosquitoes breed.
permanent ditching cannot be started, oiling the pools will
d temporary relief, but in order to be effective it should be
ated once in ten days or two weeks during the mosquito

CHEMICAL COMPOSITION OF LEAD ARSEN-
ATE AND PARIS GREEN.*

By JouN PHILLIPS STREET.T

\constantly increasing use of insecticides in various spray-
mixtures makes the effectiveness and the cheapness of the
ns used a matter of considerable practical importance. Paris
n has been more commonly used for many years than any
o arsenical insecticide, and has proved very effective. There
18, however, a certain serious objection to ‘its use; the partial

This pa £ et
his paper, with the directions following it by Mr. Britton, was printed
1 :Stn f157 and distributed in September. It is here -pl;;ced ig moere
The anal(})r;? w;tli) slight emendations.

s of Paris green have been made by Messrs. E. M. Bailey
E . Shanley; those of lead arsenate by the vg,ritef. i

23
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solubility in water of the arsenious oxide, which frequently causes
damage to foliage. For this reason entomologists have sought a
different poison, which would be effective against insects, harm-
less to plants, and economical for the farmer to use. Lead
arsenate seems to meet these requirements, and possesses a still
further advantage over Paris green in that its mechanical condi-
tion keeps it longer in suspension in the spraying mixture.
There are a number of brands .of this material on the market,
varying greatly in appearance and consistency, and it was con-
sidered advisable to make a somewhat extended chemical
examination of them to determine their relative value. As the
various brands of Paris green on sale in this State had never been
analysed at this station, they also have been included in this
examination.

METHODS OF ANALYSIS.

In the analysis of lead arsenate the method proposed by Hay-
wood* has been followed in all particulars, and has proved very
satisfactory. With Paris green the same methods as used by the
writer} in a similar examination at the New Jersey Station have
been followed. In addition, however, a test of the water-solu-
bility of the arsenious oxide was made by the official A. O. A. C.
method,} treating the green with distilled water for ten days.

LEAD ARSENATE.

Ten of the eleven samples analysed were taken from the
museum stock of Dr. Britton, the State entomologist, but were
recently acquired and were believed to be representative; the
duplicate sample of Swift's arsenate was bought in the open
market. The samples were received in containers of various sizes
and material, from a one-pound glass jar to a fourteen pound
wooden bucket. The material itself showed striking differences
in consistency. Disparene settled out completely, leaving a
supernatant liquid filling from one-fourth to one-third of the
vessel; the Target brand and Swift’s also showed some separated
liquid, while the others were more of the consistency of putty
and quite homogeneous.

The samples analysed were as follows:

*U. S. Dept. of Agr., Bur. of Chem., Bull. 105, 165.
T New Jersey Expt. Station, Bull. 195.
FU. S. Dept. of Agr., Bur. of Chem.,, Circ. 10, 3.
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19210. Eagle Brand. Adler Color & Chemical Co., New
York.

19212. Target Brand. American Horticultural Distributing
Co., Martinsburg, W. Va.

19211. Disparene. The Bowker Insecticide Co., Boston,
Mass.

19216. Star Brand. Fred. L. Lavanburg, New York.

19215. Anchor Brand. Leggett & Bro., New York.

19213. Swift’'s Arsenate. Merrimac Chemical Co., Boston,
Mass. ; '
18703. Duplicate of No. 19213, purchased in market.

19643. Arsenate of Lead. Monmouth Chemical Works,
Shrewsbury, N. J.

19357. Arsenate of Lead. The Powers-Weightman-Rosen-
garten Co., Philadelphia, Pa.

19358. Aiboneta. Schoonmaker & Son, Cedar Hill-on-Hud-
son, N. Y.

19209. Arsenate of Lead. The Vreeland Chemical Co., 123
Maiden Lane, New York. (Factory at Little Falls, N. J.)

ANALYSES OF ARSENATE OF LEAD.

Original Material. Water-Free.
| 8

S o] &=, .

© E ﬁ 2.8 2 ) g

g Brand. = 4 25e| ES § < ¥ g

: S5 |% [ES5|d8 |3 |Ss|E.|E

= o esilics =kl 55 |l | 22 35

Pl | |88 %2 |25 | B 2|

& o EERE PR < | & < = &
logkcllagle .. __.._._.. 54.55|14.89(28.46| 0.32| 1.78| 0.46!32.76/62.62| 4.62
eioklarget  oo_-.-.._ .. 50.30|12.30(34.03| 2.73| 0.64| 1.31|24.75(68.47| 6.78
Eo2r1Disparene . ... __. 46.47(13.87|35.11| 4.34| 0.21| 0.39!25.91|65.59] 8.50
A ) 50.57(12.63(35.63| 0.47| 0.69| 0.51|25.57(72.08| 2.35
19215/Anchor ... .__ ..__[35.59|17.11|44.05| 2.02| 1.23| 0.86|26.5668.39| 5.05
19215|Swift’s _____..___. 19.95/14.91]33.08| 0.80| 1.26| 0.57(29.79|66.0g| 4.12
ST 48.40|15.19|33.78| 0.88| 1.75/ 0.30|29.44|65.47| 5.09
19643'Monmouth .. ____. 58.44[11.29|25.59| I.41| 3.27| 0.50|27.17(61.57|11.26
193:7. Powers-Weightman|s1.79|11.42|33.70| 2.6y| 0.40| 0.22|23.69|69 qo| 6.41
19358 Aiboneta .___._.... 41.95/11.72(37 90| 7.94| 0.49 0.42|20.1y 65 29(14.52
19209 Vreeland ..... .. 33.65121.91/41.44/ 0.74! 2.26! 0.86|33.02162.46! 4.52

RESULTS OF ANALYSES.

The analyses show lead arsenate to be far from a uniform
material ; the arsenic oxide ranges from I11.29 to 21.91 per cent.,
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and the lead oxide from 25.59 to 44.05 per cent. The soluble
arsenic oxide was low in all cases, ranging from 0.2z to 1.31 per
cent., and this after a treatment for ten days. No soluble lead
oxide was found in any of the samples. The nature of the impuri-
ties was not determined in any case; 19210, 19358, 19643 and
19357, however, showed traces of nitrates. The impurities were
not high except in three samples, 19211, 19643 and 19358; neither
Disparene nor Aiboneta was sold as pure lead arsenate and there-
fore cannot be considered adulterated; the Monmouth sample,
however, was sold as a pure materfal; in addition to its high
content of impurities, it also contains the lowest percentages of
both arsenic and lead oxides.

Lead arsenate is usually prepared by the action of lead acetate
on disodium arsenate; some manufacturers, however, substitute
lead nitrate for the acetate. Smith* has shown that the com-
mercial grades of sodium arsenate and lead acetate and nitrate
vary considerably. He found the lead oxide in lead acetate varied
from 58.81 to 66.80 per cent., and in lead nitrate from 66.37 to
68.37 per cent.; while in sodium arsenate the arsenic oxide varied
- from 36.77 to 47.80 per cent. The calculation of the theoretical
composition of commercial lead arsenate is, therefore, attended
with some difficulty. Haywood,} however, has shown that, with
pure chemicals, where lead acetate is used the theoretical com-
position should be 74.40 per cent. lead oxide and 25.60 per cent.
arsenic oxide; and where lead nitrate is used, 64.26 and 33.15
per cent., respectively. The methods used in the above analyses
give results very close to theory where the lead arsenate is pre-
pared from lead nitrate, but where lead acetate is used slightly
higher than theory for arsenic oxide and slightly lower for lead
oxide, indicating that probably some secondary reaction takes
place during the process of manufacture, resulting in the forma-
tion of some compound other than lead arsenate, probably an
acid lead arsenate. By referring to the analyses of the samples
on the water-free basis, it appears that 18703, 19209, 19210,
19213 and 19643 are made from lead nitrate, the others from
lead acetate. Formerly it was the practice to add glucose to
increase the adhesive power of the arsenate, but it has been
shown that it adheres almost as well without glucose as with it,
and its use has been largely discontinued.

* Agr. Massachusetts, 1897, 357-369.
t U. S. Dept. of Agr., Bur. of Chem., Bull. 105, 168.
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Allowing for the variations in process of manufacture, it
would seem, however, that the content of arsenic oxide in the
various commercial lead arsenates was conditioned more by the
wetness of the material than anything else; the content of water
in the samples analysed ranged from 33.65 to 58.44 per cent.
A perfectly dry material has not been found advantageous, for
while even in such a form it remains in suspension several times
as long as the finest Paris green, it settles about three times as
fast as when the arsenate is used in the form of a paste. On
the other hand, the paste must not be too tenacious or it will be
difficult to break up and distribute evenly throughout the spray-
ing mixture. Colby* has found this objection to hold with
Disparene. In making the water-soluble determinations it was
observed that there were marked variations in the rate of settling
even when the samples were in the dry and powdered condition.
It is probable that the same peculiarity would have been noted
in the samples in their original state, but as in most cases the
whole sample had already been dried, verification of this sup-
position was impossible.

HOME-MADE LEAD ARSENATE.

It has frequently been recommended that farmers prepare
their own lead arsenate as they need it. Colby} recommends
the following formula: Dissolve 24 oz. of lead acetate or 20 oz.
of lead nitrate in one gallon of cold water; also separately dis-
solve 10 oz. sodium arsenate in three quarts of water, both
solutions to be made in wooden vessels. Pour the separate
solutions into the spray tank containing from 100 to 150 gallons
of water; a white precipitate of lead arsenate immediately forms.
This preparation may be made several times stronger without the
least danger of injury to the foliage. The freshly precipitated
home-made arsenate seems to keep in suspension better than
even the best commercial preparations.

COST OF LEAD ARSENATE.

As stated before, only one of the samples was bought in the
open market; the prices have therefore not been affixed in any
case. By correspondence with the manufacturers the Station

* California Expt. Station, Bull. 151.
t Loc. cit.
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received quotations as follows: In 100 lb. kegs, from 9.5 to &3
cents per Ib.; in 5 to 20 lb. buckets, from 11 to 16 cents per
Ib.; and in 1 Ib. cans from 11.5 to 17 cents per lb. The
advantage of purchasing in quantity is apparent.

ITS ADVANTAGES.

Lead arsenate is very effective against leaf-eating insects. Its
chief advantages over Paris green‘are its greater adhesive power
and its harmlessness to the foliage. A single treatment of lead
arsenate will adhere to the foliage for a period during which two
or three sprayings with Paris green would be necessary to secure
the same effect. The insolubility of its arsenic makes possible
the use of large quantities without danger even in inexperienced
hands. From the standpoint of effectiveness lead arsenate,
although containing but from one-third to one-fourth as much
actual arsenic as Paris green, is nearly as economical as the latter
poison when sold at the same price. Purchased at the wholesale
quotations noted elsewhere, and considering the duration and
safety of its action, it is actually somewhat cheaper than Paris
green. Furthermore, its greater power of suspension makes it
more easily used and insures a more uniform distribution of the
poison over the plant.

PARIS GREEN.

There is no law in this State regulating the sale of Paris green,
but where a state inspection is in effect the requirements are
generally very similar to those in the New Jersey law,* section
2 of which reads:

‘“ Paris green, or any product analogous to it, when sold, offered or

exposed for sale as.such, in this State, shall comply with the following
requirements :

‘* First. It shall contain arsenic, in combination with copper, equivalent
to not less than fifty per centum arsenious oxide.

‘“ Second. It shall not contain arsenic in water-soluble forms equivalent
to more than three and one-half per centum of arsenious oxide.”

Many analyses of Paris green have been made by the various
Experiment Stations, showing the green to be of variable com-
position. These variations are chiefly due to different methods
of manufacture or carelessness in carrying out the same. In
many cases a large amount of the arsenic exists as free arsenious

* New Jersey Expt. Station, Bull. 195.
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oxide, which may arise from intentional addition of whi:ce arsenic,
as well as from careless manufacture. This is a serious adul-
teration, for white arsenic is a cheaper material, and its sf)l.u—
bility in water renders its presence in anything but sma.ll quantities
a source of much danger to foliage from scorching. Othe:r
adulterations have been detected, but the one just referred to is
the most prevalent and most objectionable. ‘ :

Paris green is essentially copper aceto-arsenite, an.d, if pure,
should contain an equivalent of 58.65 per cent. arsenious ox.lde,
31.29 copper oxide and 10.00 acetic acid. The commercial article,
however, usually contains small quantities of moisture and sand
and varying amounts of sodium sulphate. ]

Twelve samples, representing eight manufacturers, were pur-
chased from dealers by the Station sampling agent. A descrip-
tion of these follows:

19481. Made by A. B. Ansbacher & Co., New York. Sold
by Lyon & Ewald, New London.

18662. Made by A. B. Ansbacher & Co., New York. Sold
by the Sisson Drug Co., Hartford.

18634. Made by E. J. Barry, New York. Sold by Odell’s
Pharmacy, New Britain.

18509. Made by E. J. Barry, New York. Sold by N A
W. E. Cone, Hartford.

18704. Made by James A. Blanchard, New York. Sold by
F. S. Platt, New Haven.

19547. Made by Morris Hermann & Co., New York. Sold
by D. B. Wilson Co., Waterbury.

18569. Made by Leggett & Bro., New York. Sold by Lock—~
wood & Palmer, Stamford.

18508. Made by Leggett & Bro., New York. Sold by M. H.
Mallett, New Milford.

18512. Made by I. Pfeiffer, New York. Sold by Frank M.
West, Bridgeport.

18510. Made by C. T. Raynolds & Co., New York. Sold by
H. K. Brainard, Thompsonville.

18511. Made by C. T. Raynolds & Co., New York. Sold by
Danbury Hardware Co., Danbury.

18663. Made by The Sherwin-Williams Co., Newark, N. J.
Sold by R. E. Page, Hartford.

3 e e ity LU g s By ahi AR e
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ANALVYSES OF PARIS GREEN.

Weight of Arsenious Oxide. |
Package. (As20s3).

g v . ) ) 3=

@ f 3 ) s 25

s Manufacturer. é ) E E X ’E Oé
% ol Ol M O R T T
g ¢ | 2B 1353|588 |08k
& L B e B

cts. | 0z. | 0z % % % % %
19481 |Ansbacher.._.--.._-... 13 | * 41 3.6/57.92| 1.46| 2.92|28.76|53.78
18662 Rl R DR A B U 10 4 4.0(57.44| 0.97| 2.44|20.49{55-15
18634 |Barry --io.--ioiioiean- 35 | *16 | 14.5(57.23| 1.71| 6.82|29.55|55.26
18200 ARG RS S0 Do L 18 | * 8 | 8.0[56.62| 2.44| 6.82(29.01|54.25
18704 |Blanchard 10 4 5.0/57 03| 2.44| 7.31|28.14|52.62
19547 |Hermann 18 | * 8 7.6|56.20! 2.44| 4.87(28.54(53-37
18569 |Leggett -..... R 10 [ *iq 3.6{60.61| 5.85/10.72(27.15(50.77
18508 LA TG A e 20 8 | 7.3/56.83] 2.92| 8.77|29.34|54.87
18812l | Pleiffer. o s i ot oLl 20 8 8.0/56.71| 1.46| 4.38|30.27|56.60
18510 |Raynolds 28 | *16 | 15.4/60.83| 1.95| 6.32|26.56(49.63
18511 i 10 | ¥ 4| 4.06I.19| 2.44| 9.74|27.15|50.77
18663 |Sherwin-Williams ... 10!l 41 3.6{56.56' 1.46 2.92/20.88 55.88

All the samples were carefully weighed with and without
the container; one sample was overweight, four equalled the
weight claimed, and seven were short weight. T hese shortages
varied from 4 to 10 per cent., not large in any case, but indicat-
ing that the manufacturers’ claimed weight is intended to include
the weight of the container as well as the green itself, a practice
without justification.

CHEMICAL ANALYSIS,

Total Arsenious Oxide. All the samples contained satisfactory
amounts of total arsenious oxide, varying from 56.20 to 61.19
per cent. with an average of 57.93 per cent.; this average is
only slightly lower than the equivalent of arsenious oxide con-
tained in pure copper aceto-arsenite. Judging, therefore, alone
from the content of arsenious oxide, it would appear that the
Paris green on the market in Connecticit is of high quality. A
definite decision as to the purity of the green, however, cannot
be reached without considering also the amount of water-soluble
arsenic present.

Water-Soluble Arsenious Ouxide. TFree arsenious oxide is
always soluble in water, and the combined arsenic is liable to be

# Weight printed on label ; in all other cases the weight is assumed from
the size of package and price asked.
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rendered soluble by prolonged treatment. Two methods for
determining soluble arsenious oxide have been adopted pro-
visionally by the Association of Official Agricultural Chemists,
in one of which sodium acetate is used as the solvent, while in
the other the green is treated with water for ten days. Investiga-
tions with these methods have shown that the sodium acetate
method gives more closely the true percentage of free arsenious
oxide, while the water-extraction method gives in addition some
arsenic caused by the decomposition of the green by water. From
a practical standpoint the portion of the green that is so loosely
combined would in all likelihood soon break up and scorch the
foliage quite as badly as would free arsenious oxide. The water-
extraction method would seem, therefore, to indicate more
accurately the probable effect of the green on foliage.

The provisional method of the A. 0. A. C. requires treatment
with water for ten days, but it has been pointed out that the usual

- practice among horticulturists is to mix the green with water

not very long before they wish to use it. For this reason certain
Stations, for instance New York, California and New Jersey,
have adopted a one-day extraction period, which it is believed
gives results more in harmony with actual practice. This Sta-
tion has likewise adopted this method in the present work, and
analyses by both the one-day and ten-day extractions are given
in the table for comparison. The analyses clearly show that,
if the ten-day method is to prevail as a standard, but three of
the samples would fall within the usual legal limit of three and
one-half to four per cent. of soluble arsenious oxide. With the
one-day method, but one sample, 18569, contains an excessive
amount, 5.85 per cent. This sample varies greatly in composi-
tion from a duplicate sample from the same manufacturer, and
under the microscope clearly shows the presence of white arsenic.
The use of this sample would be exceedingly dangerous to foli-

Copper Oxide. The amount of cupric oxide found in the
samples varied from 26.56 to 30.27 per cent., with an average of
2865 per cent. In pure copper aceto-arsenite the ratio of
arsenious oxide to copper oxide is as 1.87 is to 1.00. This ratio is
of value in assisting to determine whether white arsenic has been
used to fortify the green, for arsenious oxide cannot be added
without increasing the ratio. In the samples analysed, the ratio
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vz.u'ied from 1.87 to 2.29; the high ratio shown in sample 18569
glves additional evidence of the presence of considerable quanti-
ties of white arsenic. The amount of arsenious oxide in combina-
tion with copper varied from 49.63 to 55.88 per cent., with one
exception above the usual legal requiremént of 50 per cent. In
three of the samples the amount of arsenious oxide is more than
2.20 times that of the copper oxide, and the natural inference is
that either arsenic has been added p'urposely or that the material
has be‘en carelessly manufactured.

A comparison of the water-soluble arsenic in Paris green and
lead acetate emphasizes one of the chief advantages gained by
using the latter insecticide. In lead arsenate from 0.22 to I.3}
per cent. was soluble in ten days, while in Paris green the solu-
bility ranged from 2.44 to 10.72 per cent.

DIRECTIONS FOR THE USE OF LEAD ARSENATE
AND PARIS GREEN AS INSECTICIDES.

Lead arsenate as an insecticide was first used in the work of
the Gypsy Moth Commission in Massachusetts in the early nine-
ties and it has since been employed in controlling nearly all of the
leaf-eating insects, and has proved to be a valuable addition to
our list of available arsenical poisons. When devoured by
insects it is somewhat slower in its action than Paris green, and
should therefore be applied earlier, before much damage has been
done to the plants. On account of the excellent adhesive qualities
of lead arsenate, it remains upon the foliage for a long time,
while Paris green soon washes off if rains are frequent. 'Lead
arsenate is gradually replacing Paris green as an arsenical insecti-
cide, and especially during the past season the high price of the
latter has induced many farmers and fruit growers to use lead

arsenate. Paris green has been used to destroy leaf-eating

insects ever since the Colorado potato beetle reached the Atlantic
States. It is therefore the old standard remedy, and in many
places is the only arsenical insecticide that can be purchased at
the stores.

FORMULA FOR LEAD ARSENATE.

As lead arsenate is sold in paste form, and even when cal-
culated as water-free contains less arsenic than Paris green, it is
necessary to use a larger quantity by weight of the commercial

|
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article to gain the desired end in spraying work. Lead arsenate
can be used only in liquid form to be sprayed upon the foliage,
and the usual formula is as follows: -

Yeddiarsenate ioo .ol o SR 3165

N A te R o SO (0 Tisol gallons.

For sawfly larvae and some other insects that are easy to kill,
one pound in fifty gallons may suffice, and in spraying to kill
gypsy caterpillars five pounds in fifty gallons are the proportions
considered the most effective. In spraying for elm leaf beetle
larvae the poison should be directed against the under sides of
the leaves. The amount of lead arsenate may be increased greatly
without danger of injuring the foliage, and lime should not be
added. Lead arsenate can be used in connection with Bordeaux
mixture, though it is thought to be slightly less effective as an
insecticide when used in this way.*

FORMULA FOR PARIS GREEN.

Paris green is put up in powder form and can be applied either
dry or as a liquid. On account of the soluble acid which it con-
tains (see page 328 of this report) there is always danger of
“burning” the foliage unless some alkali is used with the poison.
For this purpose lime is usually recommended, and the adhesive-
ness of the mixture is greatly improved by the lime. About three
pounds of lime should be used for each pound of Paris green.
If to be applied dry in a duster or powder gun, Paris green should
be mixed thoroughly with air-slaked lime or land plaster in the
following proportions:

Barisigecen OOITC 2 0 VORIl T G I pound.
Air-elakedilinne Lalland il Nie o os 100 pounds.

For use as a spray Paris green may be prepared as follows:

Barisirreen oo do kLo Dl Sl s 1 pound.
Presh guicklime doa. 2 oto. ool 3 pounds.
Water zialal ahe g Bl S SIL T e T 100 gallons.

In most orchards and potato fields Paris green is used in con-
nection with Bordeaux mixture, and as this contains an excess of
lime, no more lime is added.

* Tests made at this Station show that the presence of the Bordeaux
mixture renders the lead arsenate perfectly insoluble. This perhaps may
account for its lessened poisonous effect on insects.
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THE HICKORY TUSSOCK MOTH.
Halisidota caryae Harris.

During the past two years this insect has been unusually
abundant in Connecticut, and leaves of fruit and shade trees
were eaten by the caterpillars. Late in the fall, solitary cater-
pillars nearly full-grown were found- feeding upon the leaves of
nursery, orchard and shade trees. I have not before seen this
species+so abundant during a residence of nearly fourteen years
in Connecticut. ]

The eggs are laid early in June on the under side of a leaf
in the form of a broad patch about an inch in diameter. The
caterpillars are very small and gregarious at first, and may be
easily mistaken for the larvae of the fall web-worm or several
other species. As the larvae increase in size they take on
characteristic markings with each molt, until next to the last
molting stage they are very striking and pretty caterpillars, being
covered with white hairs ornamented with spots of black. Near
each end of the body there are two pencils of long black hairs
and several tufts of long pure white hairs showing at both ends
and along the sides of the body. Plate XV, a. shows this stage
of the caterpillars, natural size. In the last caterpillar stage
(see Plate XV, b.) the larva has a black stripe on the ba:k
with the four pencils of black hairs as described above. Thé
other hairs are white. The caterpillar is one and one-half inches
long, and is very conspicuous and striking in appearance.

When fully grown it crawls under stones, fence rails, or into
somie other out-of-the-way corner, and spins a few silken threads
which together with its own hairs form a thin ash-grey cocoon,
oval in shape, nearly an inch long and about one-half as thick‘
The cocoon is shown on Plate XV, c. '

The adult moth measures nearly two inches from tip to tip
of wings, and is shown on Plate XV, d. The fore wings are
light brown, irregularly spotted with white and with darker
lines along the veins. The rear wings are white.

Wherever the caterpillars are so abundant as to defoliate trees,
the proper remedy is to spray with the arsenical poisons, either

arsenate of lead or Paris green, according to the formulas given
on page 331 of this report. !
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THE ROUND-HEADED APPLE BORER.
Saperda candida Fabr.

Young apple trees are often attacked at the base and seriously
injured by borers. Even large trees are attacked, but do not
become devitalized and show the effects of the work of the
porer like the younger and smaller trees. Especially if the
young orchard be isolated and surrounded by woodland is the
attack liable to be severe. j

Two kinds of borers are responsible for this kind of injury
to trees,—the round-headed borer, Saperda candida Fabr.,
belonging to the family Cerambycidae, and the flat-headed borer,
Chrysobothris femorata Fabr., which belongs to the family
Buprestidae. The former is much more common in Connecti-
cut, and we believe is the chief species attacking fruit trees.
Neither species is confined to orchard trees, but lives in various
native trees of the fields and woodlands, the round-headed borer
being especially fond of the wild thorn, mountain ash, shad
bush and chokeberry, and the flat-headed species attacking many
of the larger shade and forest trees.

The round-headed apple borer is found throughout the
United States and Canada, at least east of the Rocky Mountains.
The adult is a long-horned beetle about three-fourths of an inch
long, dark grey or brownish, with two straight white stripes or
bands on the back running lengthwise of the body. These bands
are not quite parallel, but join on the head and are furthest apart
at the base of the wing covers, coming near together again at the
apex. The antennae, legs and front of the head are white.
The antennae are long and slender, as is characteristic with this
family of beetles. This insect, with its characteristic injury, is
shown on Plate XVI.

The eggs ‘are yellow or pale brown, three times as long as
broad and three times as broad as thick, and about one-eighth
of an inch long. They are laid in incisions in the bark made by
the ovipositor of the adult female, the eggs being placed length-
wise the trunk. The adults appear in June, July and August,
most of the specimens in the station collection being taken in
June. In Connecticut, therefore, the eggs are laid during these
three months. The young borer tunmels just under the bark,
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working downward as far as possible before winter. Though
inactive during the cold weather, it again begins operations in the
spring, and burrows in the sapwood throughout the season,
becoming about half-grown by the second winter. As it increases
in size it does more and more damage to the'tree because it is more
voracious and active and makes larger tunnels through the wood.
The next summer, when about three-fourths grown, it tunnels
into the solid wood of the tree, and as it becomes full-grown
works its way outward to the sbark, making a circular hole as
shown- on Plate XVI. Remaining in the burrow unchanged
through the winter, the larva transforms to a pupa in the spring
and the beetle appears during the summer. About three years
are therefore required for the complete transformations of this
insect. Where several larvae are at work in the same tree they
often girdle and kill it. The larva is white, with brown head
and black jaws, and is about one inch long when full-grown.
Usually the burrows are partially filled with particles of wood
or castings from the excavations, and the pupating chamber is
made of this material. Some of the castings are crowded or
thrown out of the burrow, and form the principal evidence of
the presence of the insect. This beetle and its work is shown
on Plate XVI, where about twenty large galleries were made in
the wood of the trunk of a quince tree. '

Many remedies have been tried but most orchardists prefer
to watch their trees and dig out the borers with a knife when
found. Sometimes carbon bisulphide can be injected into the
burrow from an oil can and the opening stopped with clay, soap,
or wax, and the borer inside will be killed. External washes
and other applications are of somewhat doubtful value, and the
painting of the trunks is liable to cause great injury to the trees.
Covering the base of the trunk with arsenate of lead may be
of some value in keeping out borers, but this has not yet been
thoroughly tested. It will adhere for a long time.

MISCELLANEOUS INSECT NOTES.

Pine Leaf Scale on Hemlock. On October 23d the writer
examined a hemlock tree on the estate of the late J. M. Greist
in Westville which was said to be dying. Several branches on
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the south side of the tree were dead and 1eaﬂe§s. Otherwise
the tree appeared perfectly vigorous and the foliage was of'a
dark green color. Finally a few leaves were obsex"ved that (-11d
not look quite healthy, and they were found to be infested with

" the pine leaf scale Chionaspis pinifoliae Fitch. Some branches

were considerably infested, and the dead ones may have been
killed in this way. It was certainly difficult to ﬁl?d any other
explanation. This insect was mentioned in Bulletin 151, page
11, and in the report for 1905, page 240, and shown on Plate
II, c. It resembles the scurfy scale, and is found on the leaves
of pine and spruce trees. It is becoming rather common %n Con-
necticut, and has been observed on white pine seedlmgs' at
Windsor the past season. It has also been sent in from various

~ parts of the state on other species of pines from cultivated

grounds. I have seen no record of its occurrence on hemlock.
The remedy is to spray with kerosene emulsion soon after the
eggs hatch. :

Willoww Curculio. In Massachusetts, New York and Minne-
sota the willow curculio, Cryptorhynchus lapathi Linn., causes
considerable injury to ornamental willow and poplar trees in
parks and on private grounds. Previously, however, the insect
has not been very common in Connecticut. On July 7th, 1905,

Fic. 5.—The willow curculio, twice natural size.

the writer collected a specimen of this beetle from a bunch of
native willows (Salix discolor) at Torrington. The willows
had been tunneled through and through by this insect, and
though of no value, were ruined. In 1906, another species of
willow at Guilford was observed to be likewise injured by this
beetle. During 1907 several bunches of willows near New
Haven have been killed outright by its attack. This beetle is
one of the snout beetles or curculios, and is shown in Figure 5.
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The Poplar Borer. While engaged in cutting and pruning
trees to control the gypsy moth in Stonington, the men came
across a poplar tree showing serious injury by borers. Chips
or castings were falling from large galleries in the wood of
the trunk. As the tree was of no vdlue and was in such shape
as to be a hindrance, it was removed. A section of the trunk was
placed in a breeding cage and during August several specimens
of the poplar borer, Saperda calcarata Say, emerged from the
galleries and were killed and mounted for the collection. This
beetle is one of the long-horned beetles closely related to the
round-headed apple borer, and is of a mouse-grey color with
yellow stripes and spots on the thorax and wing covers, and with
fine black dots sprinkled over the wing covers. It is about an
inch in length.

The Maple Borer. This insect, which is closely allied to the
preceding, is causing serious damage to maple shade trees in
Connecticut. A large proportion of the street trees in the
cities and villages, as well as the shade trees along the country
roads, show injury caused by this insect. The maple borer,

F16. 6.—The.maple borer, natural size.

Plagionotus speciosus Say, is a handsome black beetle with
yellow markings, and is about an inch long. It is shown in
Figure 6. The insect was studied many years ago, and the
evidence gathered showed that three years are necessary for the
species to develop from the egg to the adult stage, but the
subject should again be investigated. The beetles emerge here
usually about the first half of July, and probably soon lay their
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eggs. The trees should be examined in the fall for thf: ﬁn.e
castings thrown out by the small larvae. Constant watching is
the only safeguard, and where found, carbon disulphide will
kil the insect if the burrow is stopped up so that the fumes

cannot escape.

The Grape Vine Flea-Beetle. Beetles were received from
Plantsville and from Danbury about the middle of May with
reports that they were causing injury by eating holes into the
buds, which had not then opened. This is a small dark blue
beetle bearing the Latin name of Haltica chalybea I1l. Covering
the buds with an arsenical poison like Paris green or lead
arsenate will prevent injury.

The Elm Leaf -Beetle. (Galerucella luteola Miill.) This
insect was less abundant than in 1906, though made the subject
of Bulletin 155, which was issued in May, 1907. This bulletin
is not reproduced in this report, but will be sent to any address
on application as long as the supply lasts.

An Injurious Myriapod. Specimens were received from Guil-
ford and from North Haven of a small Myriapod or “thousand-
legged worm” that had been feeding upon the roots of plants,
causing considerable injury. At Guilford large buds of hardy
bulbs had been attacked and destroyed by them. I have similar
records of injury by this same species from Woodbridge and
from Massachusetts. It was identified as Julus hortensis Wood,
a spécies known to injure various plants, but apparently no experi-
ments have been made with remedies and the literature contains
few suggestions as to treatment.

A Fungus-Inhabiting Beetle. On December 7th a beetle was
received from Watertown with the statement that it was found
crawling about in the house. The beetle was Boletotherus
bifurcus Fabr., a species known to inhabit shelf fungi which
grow upon trees and logs. Probably a piece of fungus on fuel
was brought into the house and the insect emerged from it.

The Bag-worm. This name is erroneously given to the com-
mon Tent caterpillar by many persons. The bag-worm Thyri-

24
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dopteryx ephemeraeformis Steph. is an entirely different insect
and is much more common in the southern states than here.
Nevertheless it occurs here and is occasionally found feeding
upon arbor vitae in the shore towns. Specimens of larvae with
their bags of cases attached to fence posts were received from
Cheshire. o

The Rabbit Bot-fly. In September we received from South-
port, large larvae which had been found under the skin of a
rabbit' below the neck. Though not familiar with this parasite
I consulted Professor Osborn’s paper on “Insects Infesting
Domestic Animals” * and found that the larvae agreed with the

description and figures of the rabbit bot-fly, Cuterebra cumiculi
Clark.

* Bulletin 5, new series, Division of Ento:ﬁology, U. S. Dept. of Agri-
culture, page 108, 1896.

ILLUSTRATIONS.

The illustrations in Part V of this report are from the following
sources :

Plate XV a, from photograph by D. B. Pangburn.

Flates VII, VIIIb, IX ¢, X, XI, and XII from photographs by G. H.
Hollister.

Plates VIIIa, XIIIb, XIV a, XV b, ¢ and d from photographs by W. E.
Britton. ] 7

Plate IIIb from drawing, and all other plates from photographs by B.
H. Walden. _

Text figures 1, 2, 3 and 4 are from Fernald, Special Bulletin Massachu-
setts Agricultural Experiment Station, 1897.

Figures 5 and 6 are from drawings by W. E. Britton.
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a.—Twig partially defoliated by the larvae.

‘ b.—Leaves eaten and rolled by the larvae. Natural size.

WORK OF THE PEACH SAWFLY.



a.—FEggs on the under-side of peach b.—Larvae. Twice natural size.
leaves. Natural size.

c.—Larvae taken from ground in spring. Natural size.

EGGS AND LARVAE OF THE PEACH SAWFLY.




RICATTESTTIS

b.—Facial markings of the sexes, male at left. Greatly enlarged.

c.—Pupae. Twice natural size.

ADULTS AND PUPAE OF THE PEACH SAWFLY.
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NATURAL SIZE.

HOLES IN GROUND WHERE ADULT SAWFLIES HAVE EMERGED.



PLATE V.

b.—A near view showing side of breeding cage raised.

BREEDING CAGES USED IN PEACH SAWFLY EXPERIMENTS.




PIATEE N

b.—A peach tree partially defoliated.

SPRAYING PEACH TREES, AND VIEW OF DEFOLIATED TREE.



PLATE VII,

b.—Treating an egg-mass with creosote.

DESTROYING GYPSY MOTH EGG-MASSES.




PLATE VIII,

a.—Two views in Stanton orchard.

b.—Thinning the top.

GYPSY MOTH WORK: PRUNING TREES.



PEATE IX,

b.—Brush area cleaned up.

GYPSY MOTH WORK: CUTTING BRUSH.




PLEATE

a.—Woodpile in which seven egg-masses were found.

b.—Method of applying burlap band.

GYPSY MOTH WORK : INFESTED WOODPILE—BANDING A TREE.




BIEATESXT:

BANDED ORCHARD, AND WORKMAN EXAMINING A BAND TO DESTROY

GYPSY CATERPILLARS.



PLATE XII.

GYPSY MOTH WORK: APPLE TREE BEFORE AND AFTER PRUNING,
SCRAPING AND FILLING CAVITIES.
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PLATE XIIIT,

"

a.—Female moths laying eggs on bark. Natural size.

b.—Caterpillars photographed with black background.

GYPSY MOTHS, CATERPILLARS AND EGG-MASSES.



PREATE XTIV

b.—Adult. Natural size.

a.—Egg-masses on leaves. Natural size.

c.—Winter nests. Natural size.

BROWN-TAIL MOTH. EGG-MASSES AND WINTER NESTS.
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PIEATE: XN

a.—Penultimate stage of caterpillars. Natural size.

c.—Cocoon. Natural size.

b.—Fully-grown caterpillar on d.—Adult. Natural size.
leaf. Natural size.

HICKORY TUSSOCK MOTH. COCOON AND CATERPILLARS.
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PEATE X VIS

THE ROUND-HEADED APPLE BORER AND ITS WORK. ALL NATURAL SIZE.




PART VI
REPORT OF THE BOTANIST FOR 1907

G. P. CLintoN, Sc.D.

.

1. NOTES ON FUNGOUS DISEASES, ETC., FOR 1907.

GENERAL NOTES ON DISEASES PREVIOUSLY REPORTED.

Weather conditions. Even more so than the previous year,
007 was characterized by comparatively little injury to plants
m fungous diseases. This does not mean that it was an excel-
year for crops, for, on the contrary, it was an unusually poor
1e, since the conditions that proved unfavorable for serious
acks by fungi also prevented good plant growth. These
1favorable conditions were chiefly those of the weather. To
yin with, there was some winter injury to the fruit buds,
ially those of the peach, which, except in restricted localities,
largely killed before spring, so that the peach crop was a
tical failure for the state. Some injury, too, was done to the
g twigs, but there was no such serious injury to the trees
general, as was experienced during the winter of 1903-04.
The spring was very backward, so that up to the middle of
y the work of the market gardeners was about a month behind
| time. Coupled with the late spring were two unusual
on May 11th and May 21st, which did considerable damage
exposed tender vegetation, and the blossoms developing at
time. Especially there should be mentioned frost injury
o the unprotected early tomatoes, to strawberry and grape
lossoms, and to the unfolding foliage of the sycamores.
Following this late spring came an unusually dry summer,
ing most of the months of June, July and August. The
rainfall for these months was only 5.49 inches, as compared
the average of 12.80 inches during the past thirty-four
‘as shown by the records of the United States Weather
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Bureau at New Haven. This drought was felt over the entire
state, but was especially severe in certain districts, so that the
yield of most of the Crops was very materially dec;'eased The
drought was not broken in the vicinity of New Haver.x until
August 24th. Fortunately, the fall, both as to its length and
the amount of moisture, proved fairly, favorable for vegetation
so'that crops which were not too severely damaged made good’
gains during this period. The more’ important of the previously
reported fungous and physiological troubles of the year are
briefly discussed under the following heads :

Apple. Little injury was done by either the sooty blotch or
apple. scab. On the other hand, the fruit speck trouble, first
described in our Report for 1905, p. 264, was more conspi’cuous
than usual. We have not been able to study this trouble further
so that the particular fungus responsible for it is still in doubt’
Sm?e our first report, we have had complaint of it from Pennsyl-'
vania and New Hampshire, and this year it was said to have
caused very considerable damage in Maine. The writer was also
told that it was a Very common and injurious trouble with a les
on the Boston market the past season. i

Baldwin spot is another trouble that was more prominent than
usual. It was seen on the Greening, and some fall varieties, as
well as on the Baldwin. The fruit at storage time showed Ii,ttle
of' the trouble, though it soon began to develop, and continued
evident up to the end of the season. The reddish-brown diseased
spots often appear entirely within the flesh, but may work out-
Wflrd S0 as to form a slightly sunken discoloration in the epider-
mis, as shown in the illustration, Plate XVII,a. On cutting the
apple, the tissue of these Spots was often torn rather than cut
shz.lrply across, indicating a tougher or more spongy texture
Microscopic examination revealed no fungous threads or bacteria‘
presc?nt. The cell contents were more or less disorganized colored
r;dd1§h-brown and in some cases there was more starch, present
t a]nD in the surrounding healthy tissues. Cultures, attempted both
in December and February from isolated spots in the interior
gave ab'solutely 1o growth of any kind, thus confirming the results, ry
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ble seems to be physiological, and possibly bears some relationship
to the weather, especially to drought such as was experienced
the past season. It was suggested by one grower, whose apples
were rather badly affected, that injury by the aphis, when the
apples were quite young, might be the starting point of the
trouble.

Market Garden Crops. Early in the season some of the

‘cucurbits, especially the cucumber and muskmelon, suffered con-
siderably from the bacterial wilt, but this did not progress, so that
where the stand was sufficient the injury was not so great as was
expected at first. Omnion brittle, or something very similar to it,
was more general all over the state than ever before, and some of
the crops while quite young were very severely injured. Further
study of the trouble did not throw any additional light upon its
cause. The onion crop as a whole was fair, since seed onions
suffered little, if any, from the blossom blight, and the black spot
did little injury to the bulbs of the white varieties.

Tip burn was the only serious trouble of the potato; but this,
because of the drought, was so severe that the crop was cut very
short in many fields. There was practically no complaint of rotten
tubers, and it was only after the most diligent search during the
entire season that the blight fungus was finally found on a few
green vines at Storrs and at this station about the first of October.

In the fall, market potatoes from Maine, however, showed con-
siderable injury from blight, and were seriously objected to by
the buyers for a time.

During the drought the tomatoes suffered considerably from
the point rot trouble, which was a frequent source of complaint
by growers. After the drought it was less evident, which seems
to indicate that it was a physiological rather than bacterial or
fungous trouble. The Lima bean mildew was not seen during
the whole season, though looked for in fields where frequently
it is very troublesome.

Ornamental Plants. No very serious or untisual troubles of
Ornamental plants were found other than those reported under

- new diseases, except possibly yellows of asters and the leaf spot
of the European horse chestnut, which was certainly unusually
conspicuous after August. Leaf scorch injuries of shade and

- forest trees due to the drought were not uncommon.
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Peach. The leaf fall trouble mentioned in our last Report
317, was even more conspicuous than last year. A thlc))ro’l;
exammatlol_l was made of one of the orchards where it shougd
most prom'lnently, and the trees were found with their wwed
severely. winter injured, while those not stffering were fO .
from winter injury. This winter injury, coupled with the sev;fe
drought, was, in our opinion, the cause of the trouble, especiall)er

in orchards where the soil could not bethoroughly tilled to con-

serve the moisture. Yellows is another trouble that showed s
of being greatly on the increase. One prominent grower esti 598
that fifty per cent. of the trees in the state are now infectedmaFf}?
yellows. Mr. Waite, of the United States Department of AWI'
cultulfe, states that Connecticut is at the northern end of i
reaching along the Middle Atlantic coast in which thean il
:/r::?}rl 'serrte o.utbreak of this trouble. Whether or not the orl;:brIZali
is state is as severe as some i
since the premature developmentszlgp?}f: ’brjcrlr;allzztyfe;lltotble{ i
one of the signs, may have resulted from the wet falI}f aIll e
th(,} prolonged summer drought. Uil
B e e
Tobacco in the field finally did som:wilatr?)m oo
after its injury by the drought, but upon Sflt:;thi?] o e’fPeCted
i | ¢ , the qual
152‘13(3 1j:ot}ll);lbsillowlthe average, and the price oliainedqwa;t}r,ntxv;?
el usf;lial.d ’}Il‘here was again evident injury in certain
o A e that could not be laid to the weather: and
as the writer could determine, did not seem to be et;tirel);

the work of the ro
ot rot fungus, but was possi
- ., . % S
soil conditions of a chemical nature. e

DISEASES NEW TO THE STATE.

Whi i
i leas1}1&:t ;hls year developed few serious fungous outbreaks
one—fourthe ?Sua_.l number of new diseases were found. About’
of these troubles are of physiological rather than of

parasitic origin
» and such are indi b
. cated by ital
names in the following accounts: ’ it

APPLE, Pirus Malus.

Plate XVII, b, V\.fe\have mentioned before
P. 303) the ordinary forms of Bordeaux

Spray Injury.
(Report for 1903,
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injury, such as spotting of the leaves, and russeting of the fruit.
Last December there were sent to the station, by Mr. E. A. Moore
of New Britain, Baldwin apples that showed a form of injury
which we had not seen before. These apples had been
sprayed several times with Bordeaux and lead, the last application
being made about the middle of August. When examined, the
fruit still showed more or less of the spray in the stem and bloom
ends. The injury consisted of small specks, as shown in the
illustration, reaching but slightly beneath the epidermis, and
clustered chiefly at the bloom and stem ends. Evidently some
injurious ingredient of the spray had in time become dissolved
and been carried into the tissites, probably through the lenticels
or insect punctures, killing the cells with which it came in imme-
diate contact. The damage resulting from this kind of injury
is not nearly so serious as the more common forms.

BEAN, LIMA, Phasecolus lunatus.

Chlorosis. The past summer a trouble of Lima beans was seen
on occasional plants that was somewhat similar in appearance
to the calico of tobacco. It shows as a yellow mottling of the
tissues, the chlorophyll usually retaining its normal color in the
vicinity of the larger veins. Attempts to produce the same trouble
on healthy plants by touching the leaves with juice from the
diseased tissue, as can easily be done in the case of calico of
tobacco, were not successful, thus indicating that the chlorosis
is not of an infectious character. Just what conditions produce
this trouble is not known, and, since not serious, it is chiefly

of interest because of its general resemblance to the chlorosis of -

variegated plants.

BELLFLOWER, Campanula rapunculoides.

Rust, Coleosporium Campanulae (Pers.) Lev. Plate XXV.
This rust was found in October causing some damage to plants
in a New Haven nursery, where it had been noticed by the
owner for a few years past. The uredinial or II stage is the
one that does most injury, since this is chiefly influential in
spréading the trouble. It shows as dusty orange outbreaks
about the size of small pinheads scattered or clustered on the
under side of the leaves. Sometimes there is a slight discolora-
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tion of the upper surface. The III ‘ i

season, as very small, slightly elevated, Srt:dgdeisgci;rl;iyla::e;n tlhe
on the under side of the leaves. Kellerman hais shown tt Statslo
I st.age-of this fungus occurs on the needles of the pitch pine1 af i
which it goes to the Campanula. The III stage carries i;; g:éﬁ

to the pine. This £ i . ?
T e ungus is further d1§cussed in the last article

BITTERSWEET, JAPANESE, ‘Celastrus articulatus.

CRO}MN GALL, Bacterium tumefaciens Sm. & Towns. The
;1)boveB is a new host for the crown gall, at least for Connecticut
r. Britton found the infected specimens while inspecting a;

nursery in New Haven. The galls are so similar to those found -

on the peach' a1'1d other hosts in this state that there is no
11‘\}3;1501.1 ior bel}llevmg them different or caused by a different agent
ew interest has been aroused concernin :
een g the crown gall be
%f the recent publications of Smith and Townsend (gScienc:i,a;lsef
I71—3. Ap. 1907. Centr. Bak. Par. Inf, II, 20:. 89-91 ]5)
: gogivc;f the Udmt;d States Department of Agriculture, who .seerr;
proved that crown gall on its i A
e ! various hosts is caused
ganism named above instead of i
1 . ~of by a slime
3112 ci,roztlsbilaxrr’}?}? by Tourr;)ey, the first extended investigator of
; ey were able to produce galls on
i : peaches and
Zzzzt}.r of Othffr plant.s .by inoculation with pure cultures of thiz
rium obtained originally from galls on cultivated marguerite

BLACKBERRY, Rubus villosus.

leslztiso’l;;ski':elmeola al.bzfia .(Kuehn) Magn. This forms much
oo 4L attp:lc 11101:; and injurious outbreaks than the orange rust
e g rsr e slame hosts. The II stage of the fungus was
i promineni on leaves of'the cultivated blackberry, but was not
bt blackber:n th;lse,‘ being .much more luxuriant on the wild
oLl o ¥ owever, it sometimes proves an injurious
S ho Massachusetts (Ann. Rep. Hatch Exp. Stat.
Bt as treport-ed a case .in which considerable damage
b stagegs‘; o cultivated varieties in that state. The II or
i (;)ws as very small, yellowish-orange, dusty out-
(et der surface of the leaves. The final article of

ontains further information concerning the fungus

’ﬁ.“‘
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"CHESTNUT, Castanea sativa americand.

CHESTNUT BARK DISEASE, Diaporthe parasitica Murr. Plate
XVIil,a. Mr. F. V. Stevens, Jr., tree warden of Stamford,
informs the writer that the chestnut disease, which has proved
so serious in the vicinity of New York City and on Long Island,
has become common in the neighborhood of Stamford. He also
reports having seen the trouble in one or two other places in the
state. Dr. Murrill, of the New York Botanical Garden, has car-
ried on extended investigations during the past three years, and
finds that a particular fungus is responsible for the injury. This
fungus produces cankers in the bark, and in time becomes SO
general on an infected tree as often to kill it. While most
injurious sO far to the native chestnut, it also occurs on the
chinquapin and the European chestnut, but has been found only

occasionally on the Japanese.
Both Murrill and Metcalf, of the United States Department of

2] v X
. Agriculture, who has also made a study of the trouble, take a
" rather alarming view of the danger to all chestnuts in infected

~ regions. Mr. Metcalf (U. S. Dept. Agr. Bur. Pl Ind. Bull. 121,
VI. 1908) says: “Unless something now unforeseen occurs to
check its spread, the complete destruction of the chestnut orchards
' and forests of the country, or at least the Atlantic States, is only
a question of a few years’ time.” While the trouble is no doubt
a serious one, we are inclined to believe that its power of spread-
ing and the likelihood of its annihilating all the trees of infected
regions, have been overemphasized. Spraying against the trouble
seems not to have proved either practical or effective. Pruning
off all diseased branches has not always been successful in
freeing the trees of the disease, or if so, they have become
re-infected through the wounds.

Whether or not the trouble is the same, serious injury to
native chestnuts and chinquapins has been reported before from
different parts of the United States. We quote the following
from an article by Mr. Jones, of Georgia, which appeared in
' the American Journal of Science and Arts, vol. 1, page 450, in
1846: “The present remarks are particularly directed to the death
and disappearance of some of our trees and shrubs. The first
that I will mention is the Castanea pumila, which is a tree from
ten to thirty feet in height. In the year 1825, during the months
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lfez;)?agsne'tﬁ ?epteguber, I observed this tree dying when in full
with fruit half matured. I examined indivi
uals, and could find no internal b e
: : cause for their dying. I
attributed it to the great fall i i ik il
of rain which took p] i
. ; place in th
glc:u;l flizf"t forfdt;rnzlg the month of July of that year a considerae
ntity o1 land, not subject to overflow ;
1 0 oy » was covered with
S\;llt;rtfgr ;f)hmc; time, and the highest lands were completely
ated. ¢ latter part of 1824 was also v i
: ' L _ ery rainy. Knowin
:ll:at ’fhls tree b.elongs in our highest and driest soils, I concludeg
that 1!3 “Was owing to a too moist state of the ground. But since
: at time I am c'onvmced that there must be some other cause
or the Free continues still to die up to the year 1845, and if tl :
d1§ease 1s not arrested, in a few years I , i
exterminated.”
baz;. Mohr, writing more recently, 1901, in Plant Life of Ala
» Says concerning the chestnut in th 4
t state: “The ch
usually one of the most f i Al 1
Tequent trees of these forests, j
. . e
Silgjentfrzrely found in'perfection. The older trees mostly sho::
S o1 decay, and the seedlin
; ) gs as well as the coppi
proceeding from the stum AW
P, are more or less stunted i
asserted by the old settlers th i i il
at this tree is dyin t all
mountainous region, where at tl Wil oo
. ! e beginning of the second
of th? century it was still found abundant and in perfection ’Elalf

COW PEA, ) igna sinensis.

LEAF BLiGHT, Cercos chi .
. ? pora Dolichi E. i
reddish subcircular or angular s i b i
gzgrtstz' of. an inch in diameter, usually scattered over the leaves
owing through on both surfaces. With age these spots

sometimes have 3 greyish center. B :
4 . th
frultmg stage of the fungus can Yy the aid of a hand lens the

picien ]Soi C }Tl/ ignae Ra.mb.) haYe been described on species
il Lyt fos, as 1t 1s sometimes called, which possibly
PR nct from this. On some of these Spots a species of
Ly Zonally occurs, but perhaps only as a saprophyte.
Hiamgt uémlmeros[aomum oeconomicum E. & T. A second
q Y appears on the same leaves with the preceding

A by ru
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producing very similar spots. However, the latter can be d‘is-
tinguished in its mature state by having spots with a reddish
border and whitish center in which the fruiting stage shows as
minute black imbedded bodies. In the N. A. F. no. 2574, on
Dolichos arvensis, Ellis & Everhart issued a specimen which they
named Amerosporium Dolichi E. & E. n. s., which does not seem
to be different from our species described by Ellis & Tracy three
years before (Journ. Myc. 4: 102. 1888). These exsiccati speci-
mens plainly show that the spores are septate (about three septa)
when old, and the specimens collected in Connecticut also indicate
that they would become septate with age. This may mean that
the fungus belongs in a different genus, since the spores of Amer-
osporium are said to be continuous.

In the specimens collected at Storrs in September, besides the
Cercospora and Amerosporium, the leaves also had numerous
more or less elevated reddish spots or specks the size of a pinhead
or less. While these may be the beginning of the fungous
troubles already mentioned, they look very much like injuries
caused by sucking insects. Altogether the spotting caused by
these various agents becomes quite conspicuous, and causes
considerable injury to the leaves.

CURRANT, Ribes rubrum.

Brirter Rot, Gloeosporium rufo-maculans (Berk.) Thuem.
Plate XVIII, c. During the latter part of July, in a small plan-
tation at Storrs, the white currant was found rather badly affected
with a fungous trouble that caused the berries to gradually shrivel
and dry up into wrinkled mummies. The fruiting stage of the
fungus shows under a hand lens as minute black specks, fre-
quently with a lighter center, but these may become obscured
by the small masses of pinkish spores that ooze out on the surface.
At the same place, but not necessarily on the same bushes, there
was also found a small amount of anthracnose, Gloeosporium
Ribis (Plate XVIII, b), that often attacks currant leaves. In
passing it might be noted that Klebahn (Zeitschr. Pflanzenkr.
16: 65-83. 1906) has recently shown that this fungus is the
conidial stage of Pseudopeziza Ribis n. s. that develops on the
fallen leaves in the spring. At first it was believed that the fruit
disease was also caused by this Gloeosporium, although it is not
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commonly reported on the fruit, Stewart, in Bulletin No. 199 of
the N. Y. Exp. Station, being the only one known to the writer
who has found it on the fruit and stems as well as on the leaves.
Microscopic examination, however, showed that the spores from
the berries and leaves were quite differerit in appearance. The
spores from the leaves were chiefly 16 — 2ou by 5—6u, and
decidedly curved, being usually bow-shaped and often tapering
to the ends; while the spores from the fruit were straight, less
tapering, and somewhat narrower, irarying chiefly from 14— 22p
by 4 —5u. So similar are the spores to those of the bitter rot
fungus, especially to grape rot mentioned in our last Report
(1906, p. 314), that we have decided, at least for the present,
to consider the fungus the same, though it has not before been
reported on the currant as a host. We have found no other
Gloeosporium mentioned as occurring on the fruit of currants,
though Gloeosporium ribicolum E. & E. was described on the
fruit of Ribes sp. (cultivated gooseberry). A few days after
collecting the fungus at Storrs, the white Currants on the Experi-
ment Station grounds at New Haven were examined, and the
fruit of these was found to be somewhat similarly injured.
Microscopic examination, however, showed that in this case
the Gloeosporium present was different, the smaller spores varying
chiefly from 7 — 1 5uby 3—6um As many of the shriveled berries
showed no signs of this fungus, it is quite probable that it occurred
here as a saprophyte, and the trouble was really due to some other
cause, possibly the very dry weather. The spores of this fungus
were similar to those of G, ribicolum, except slightly broader.
Powpery Mirpew, S phaerotheca mors-uyae (Schw.) B. & C.
Plate XIX. While the powdery mildew has been reported from
Connecticut on the gooseberry, this is the first mention, so far as
known, of its occurrence on the currant. Specimens were found
in July on red currants in a nursery at Storrs, where it confined
its attacks to the ends of the young branches and their leaves,
the latter being checked in their development. At the same place
the fungus occurred on the gooseberry, but limited its attacks here
to the fruit. The dirty white or brownish mycelium forms 2
thickish felt (in which are imbedded the fruiting bodies as dark
specks) on the affected parts, and is thus directly exposed to
fungicides when applied. However, -to secure good results, the

‘
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tr eaunent must e Pp ub
b Started befOIe tlle a earance Of the tro le’

y ) tly
since t]:le plarlts lrlfected m thlS case had beell Spla ed appal en
tar dll)’ “1t11 BOI deau}:) Hltll llttle ef{eCt-

FALSE INDIGO, Baptisia australis.

Powpery Mirpew, Erysiphe Polygoni DC. This fur;lguz ix}z:.:
been noted before from the state on several hosts, such a i
cgfumbine crowfoot and pea, but this is the ver}if ﬁl*;)St reggst,

: here, of its occurrence on the al ove i
i h ither side of the
i luxuriant growth on e
The mycelium forms a luxi grow i s o
thecia were developed.

f and an abundance of the peri ‘

:;h;'n it caused considerable disfigurement of the infected plants,

which were growing in a local nursery.

FERN, Adiantum Farleyense.

Leaf Scorch. Plate XX, a, gives a good iIdea of ffhi :é)ga;)r}:
i fern. It was firs
of this trouble of the Farleyense :
;tllrllec e;/vriter in the fall of 1902, in a Connecticut green?quse, “{he:
i t again i
i i Complaint was made of i
it was quite troublesome. ; il
.. A. N. Pierson, a large growe
January, 1907, by Mr. . ge g Bl
s for examination.
Cromwell, who sent specimen ity
inent, often wedge-shaped, re

shows on the leaves as prominent, i
i d from the clefts of the pinnae.

brown areas that extend inwar o
These spots give a variegated appearance tc;1 the' plar;';s},)ezvrhxcin

i th, but otherwise
roduce a less luxuriant grow g | appe

2 healthy condition. A careful microscopical e?amln::)tloil ioaf1
d no indication of any bacterial

the roots, stems and leaves showe ‘ B g

i ed to be no unfavorable co
or fungous parasite. There seem i
i i It appeared on the w

tions of the soil to produce the injury. . i
to be a physiological trouble. So far as the writer c.ould déte;'
mine, it seemed to be a leaf scorch, not nec<f.ssar11y ent1rehy
due ico hot rays of the sun, but to loss of moisture from the
leaves under unfavorable conditions, such as too dry an a.t;m.(l)sr
phere, sudden changes of air moisture, etc. A somewhat s;ifm ad
trouble has been seen occasionally in nature v.vhere fern§ su ereii
from lack of moisture. The Farleyense fern is very deh.ca.lte, alzl ,
- because of its very thin leaf tissues, is muc.h. more sensitive ttharl
other cultivated ferns to unfavorable conditions. The fact tha
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the trouble seems to start near the veins, and that under the
microscope the stomates often show discoloration before the sur-
rounding cells, indicate that it is a trouble connected with the
inability to properly control transpiration of moisture. While
no doubt it is a common trouble, and probably noted before in
floral writings, the writer has seen no mention of it in the
literature of plant diseases. Halsted (Ann. Rep. N. J. Exp. Stat.
I4: 420. 1894) describes and figures a somewhat similar trouble
caused by a definite fungus (Phyllosticta Pteridis Hals.), and
briefly states that unfavorable environment also often causes ferns
to die and turn brown at their tips. Concerning the Farleyense
trouble, Mr. Pierson wrote : “I do not think it is due to sun
burn or scald, because the disease, which we have always called
rust, is hardly noticeable in the summer time, but rather when

the cold, damp weather comes on in the winter ; particularly is it
so this year. These very same plants that look so badly, with

hardly a perfedt leaf on them, will, by cutting the old leaves
away, throw up perfect leaves in the spring, without a spot on
them, and can be sold for decorative purposes.” This last state-

ment seems also to indicate that this trouble is a physiological
rather than a parasitic one,

HEMLOCK, 7. suga canadensis.

Rust, Caecoma Abietis-canadensis Farl, This rust shows as
small orange-yellow pustules on the leaves. Apparently it is never
injurious to cultivated hemlocks, as it has only been found once,
and then in very small amount, on a tree in a yard in Westville,

Rust, Periderminm Peckii Thuem. Plate XXIX, a. Another
rust quite distinct from the preceding also occurs here on the
hemlock. It forms small, cylindrical, white receptacles, usually
in double rows, on the under surface of the leaves. \ In time these
peridia rupture and discharge the orange-colored spores. The
rust has been collected 3 number of times the past year, both on
cultivated and native hemlocks, but never occurred in such
abundance as to cause any noticeable injury, though the few

infected leaves are shed prematurely. Both of these rustg are
discussed further in the final article of this Report.

2 1
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ﬁRBACEOUS PLANTS, Delphinium sp., Funkia sp., Pentstemon
i barbatus, Valeriana officinalis.

‘ ] us. Plate XXI. A serious
'STEM B Unf(ioez;lcigclljz: t’lf(;ilf;trzli New Haven nursery dging
o 'fungus VYa'sury to a variety of herbaceous plants, especially
COHSIdel‘ablle ';r;]a and Pentstemon mentioned above. The myce-
tf) i Valfrlthe parts of the plant at or near the surfac.e of the
g atta(f: z uently rotting off the stems. In the fal! it form'sl
i 4 lqreddish sclerotia both in the tissues and in the soi
Subsphenc;’ure cultures were obtained, and while the fungus
nearby.luxuriamtly, it has never produced a true spore stage. Th§~
f;c:::ftia form as swellings at the ‘cipdsd.cof1 !c)luste;eiltil}jzaglsl,ts?crlle
are at first whitish, but soon turn reddish-brow Al
ir size depends ‘somewhat on the character of .
gs}clsiilrirlslthe cfltures. Plate X}.(I,.}D, s?ov:}slozzle;gzidoxilnnr?;;l:,rr;t’
potato agar, which are qu}te similar o1 Sl
and others, grown in nutrient corn mea algar, fipedtfi
larger and more irregular. I‘n .artlﬁmal cu tu:)est e b
sclerotia these give rise to 51m11ar'sclerot1a,. u S
i soil has not yet been determined. A.ccor ing
%rrc())(?f‘:z:o:'n ;‘}Lther, they are probably the sclerotia of some

hymenomycetous fungus.

JUNEBERRY, Amelanchier canadensis.

Rust, Gymmosporangium c.lampes C. & .P.f n]if:eh;j)éift;

The I stage (Roestelia au;ant.zizdca. Pk.gefrfy ﬂgit ;la;t Jb o
n on specimens of wild june ;

:fs? fsoeind on Eultivated specimens in the. nurser}}r1 ‘at StC(;rI:[.:CIeISt
occurs most commonly on the fruit, the fringed wh{telz( 1re Cé)vering:
containing bright orange-colored spores, often tnlcthgf bt
the berries. The III, or mature stage, occurs.o iy alterr,late
that the trouble is easily controlled by excluding

host.

LAUREL, MT., Kalmia latifolia.

native

LEAF Spor, Septoria Kalmicola (Schw.) B: &CCr.me’Z‘z:ut it

mountain laurel is often grown for ornament Arrll ;)ungus cal,lsmg

the last legislature made it the.state ﬂoweli; 1 )fr i
injury to it thus becomes of interest. The leaf sp
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albove is a very common trouble on both the wil
plants. Its chief injury consists in :

o er mllled but h [0) 00 (6]

MEADOWSWEET, Spiracq (Ulmaria) sp.

ANTHRACNOSE,» C Yiindrosporium sp. We

to determine specifically this leaf fungus ; have not been aple

but, from lack of

.ANTHRACNOSE, Gloeo ; e

‘alternate host.
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also occur. The trouble is very similar to the leaf scorch of
oak, and often one is not entirely sure, even after a microscopic
oxamination, which is which. The specimens reported here were

‘sent from New Canaan by Mr. A. L. Benedict, who complained

of injury to his trees.
 PINE, SCOTCH, Pinus sylvestris.

Rust, Peridermium pyriforme Pk. Plate XXVIII. The writer
has recently shown that this rust is merely the first stage of
Cronartium Comptoniae Arth., which has the sweet fern for its
The first stage has been found in Connecticut
on the pitch as well as the Scotch pine. The rust on the Scotch
pine was first found by the State Forester, who had noticed for
several years that a number of these young pines in the state
plantation at Rainbow were attacked by some fungus. This rust
occurs only on the stems, usually at the base of the young tree,
and as its mycelium is perennial, appears year after year in the
same specimen. It causes a slight swelling of the trunk, and
considerable injury to the bark and young wood, so that badly
infected young trees are no doubt sometimes killed. In time
the spores are scattered, and all signs of the fruiting stage disap-
pear, so that by the end of July the infected trees are not readily
detected. The trouble should be easily controlled by destroying
infected branches and young trees and keeping down the sweet
fern in the neighborhood. This fungus is further discussed in

the final article of the present Report.

PINE, WHITE, Pinus Strobus.

Pine Blight. Plate XXII. This so-called blight was one of
the most conspicuous diseases of the year, since it occurred quite
generally not only in Connecticut, but over most of New England.
More complaints of the trouble, all after the middle of August,
were received at the station than of any other for the year.
Its widespread appearance caused general alarm and discussion,
and an extended and intelligent account of it appeared in the
Boston Transcript of August 20. The same, or a very similar
trouble has heen under observation for several years past by Pro-
rfeS§0r Stone of the Massachusetts Experiment Station, who first
noticed it after the severe winter of 1903-04. He attributes it to

26
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winter injury, and its prominence the past year to the unusually
dry summer. In our last Report (1906, p. 320) we mentioned
fi‘case in this state which was also apparently due to winter
injury. There is no question that the trouble, whether or not
always due to the same causes, has been more prevalent this
year than ever before. '

The most serious complaints were from the northwestern part
of .the state, where many of the -older trees were reported as
seriously affected. The writer’s observations were made after
the first of August, chiefly on small trees from five to fifteen
fee.t high in a Westville nursery and in the state plantation at
Rainbow. We have seen no sign of the trouble in the nursery
seedlings. In most of the cases examined the leaves were killed
from their tips inward for about a third or two-thirds of their
l-ength, the dead tissues turning a reddish-brown color. Some-
times there was an inconspicuous yellowish spotting on the tissue
].)e‘low the dead area. This year’s leaves were the most frequently
injured, and in all cases were undersized, thus indicating the
trouble at least began before the leaves reached maturity. In the
fall often one or more of the leaves in a bundle dropped out, and
no doubt all are shed prematurely. Occasionally a tree’was
seen.with all the leaves dead, in which case there was no hope
for it, as usually the roots were also dead. Most of the trees
examined, however, showed no signs of injury to the trunk or
root, such as a severe winter freeze might make ; but the smallest
ﬁbro.us'roots were sometimes somewhat dried out, thus indicating
possible suffering from lack of moisture.

Most persons have been inclined to consider this trouble the
re.sult of fungous attack. One firm claims to have sprayed trees
with good results. This, if true, the writer believes to be due to.
stopping the transpiration of water by clogging the stomates
rather than to any fungicidal effect. We see absolutely no’
reason for believing the trouble due to a parasitic fungus on
the leaves. The fungi found on the injured leaves were of the
nature of saprophytes, being more or less tardy in their appear-
;iel‘;C;S (;l:fht;r;, t?fo, the widespre.ad in.jury to practically all of the
i the a ecteai tree53 while adjacent interlocking trees were

en entirely free, is against any such theory. The dry season
was also unfavorable for such a sudden and widespread injury
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by fungous agents. We have had seedlings for several months in
d with leaves from

the greenhouse with their leaves interlocke ! :
diseased trees with no sign of contagion. S.mce the trouble is
so general in its effect on the tree, a fungus, if the cause, would
more naturally be found at work on the roots. As yet we have
obtained no -satisfactory evidence that a soil fungus is the cause
of the trouble. In fact, the evidence in the main is against such
a belief. We have seen some dead trees with a fungous growth
on their roots and in the surrounding soil; and in one case young
pines were planted in pots containing soil with such a fungus,
but with no injury to the pines after several months’ exposure.
There seems to be no reason in the opinion of the entomologists
who have examined the injured trees for believing that the
trouble is caused by insects. ; ;
Everything considered, the trouble seems to be a physiologlcal
one, brought on by adverse conditions. In some cases winter
injury alone probably accounts for it. In this state during the
past year, it is apparently largely due to the drought; or possibly
the late frosts of May 11 and 21 may have injured the protruding
tips of the young leaves and thus have been altogether respon-
sible for the unusual prominence of the trouble. The pine needles
grow from the base, so that the exposed young tips could have
been killed or injured and a growth still, be made from the pro-
tected basal part. In the case of the sycamores, which we know
suffered from these frosts, the whole of the young leaf was
exposed, and so was entirely killed. In view of these possible
and at the same time unusual causes, we do not look for the
trouble to be so prominent the coming season as last year.

POTATO, Solanum tuberosum.

Internal Brown Spot. Plate XXIII,a. The writer -first
saw this trouble in Connecticut in potatoes that were imported
from Scotland in 1906 for experimental purposes. It was espe-
cially bad in the Midlothian Early variety. The past year it
was also found not uncommon in certain of Mr. East’s numerous
varieties, especially in those of European origin. Among the worst
affected of the varieties were Sutton’s Field Ash Leaf, Alderman,
Harbinger, Royal Ash Leaf Kidney, Britannia, Snowball, and
Early Maine, of which the last only is of American origin. A



356 CONNECTICUT EXPERIMENT STATION REPORT, 1907—5908
-~ .

erv Connecticut growers have complained of trouble simil
this, and Morse (5) also reports it from Maine in 100 e
The trouble is in no sense a true rot. The affectec? tib
or may not show the disease on the outside. Usually hf):iel::g
4 ’

some indication of its presence is given by a slightly shrunken

appearance and a reddish discoloration of ‘the skin. When cut
’(;‘;;fn, the tubers s.how a conspicuous reddish disease of the tissues
¢ 1S may occur in isolated spots scattered through the health.
esh, having no apparent connection with the exterior, or therﬁ
may be a band. starting from the exterior and progressing more
or less deeply inward. Taken as a whole, the trouble most fre
qugntlyd starts at the stem end and works toward the bud
end and inward. In the cases wh
ere the trouble shows as
: a
(t:)aqd gtbthc]; 1s]uzt;fa;e, 1t can scarcely be told from the blight disease
aused by Phytophthora. In some of th ’
sed ; 4 ¢ worst affected European
r\lrjtrl;f.les the spotting finally runs all through the tuber appeaI:'in
Spt;:s h\;vorse than that shown in the illustration. ,Often th§
Ve a watery appearance, especi i ieti
. , especially in varietie i
st::K/Ic.h, but no evident wet rot develops from them A
L hlgroslclop.lc e;ammation shows that the protoplasmic contents
cells m the injured areas are di d i
B e seased and discolored red-
- 1S g1ves an appearance as if the pl i
of some extraneous oroani i
ganism were present. N i
fungous threads i P } b i
or bacteria was detected. A
. ‘ ; ttempted culty
Zige from the.z diseased tissues uniformly gave no growth of ::S
Occu;r::;cepst. m.Ia fexlzv cases where outside contamination hazl’
- ommilar cultural attempts made b 1
e ! attemp ade by the writer (I) in
years ago, likewise indicated th
Loy ed that the trouble was
ure, and Stewart of N i
o : at ' ew York also f
obtain any parasitic organism from the diseased tubers ali‘fl(;

physiological tro iter i
mtifh like the Ba;l(?\ti’n aSn;)iott(())ftZ;p;le-lter L e
00T soi :

Al ;lléti:g :;eather, lack of potash or lime, susceptibility of

el this,st ¢., all have been assigned as probable or partial

g Obseratedlast year t}.le drought was certainly severe

§ e ve .by the writer, the trouble was conspicuou;

i ;li?or in star.ch. Stewart (6), who made a stud
€ 1n New York in 1895, showed that it was not prop}—,

B
 Eegg
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agated by diseased tubers, and others have had similar results.
The trouble was particularly prominent in this country about
1893-95, as it was then reported by the writer (1) in Illinois,
Green (2) in Minnesota, Stewart (6) in New York, and the
United States Department of Agriculture. It seems to be com-
mon in Europe, and according to Jones (4), it is not generally

regarded there as a parasitic trouble.
presence in England, where it is very likely to occur on light

Sutton (7) notes its

loams or sandy soils, when twenty to seventy per cent. of the

tubers may be diseased. Helms (3) reported its presence in

Australia in 1895.

The following are the references to this

trouble that have been alluded to here:
1. Clinton, G. P. Interior Spotting. Ill. Agr. Exp. Stat. Bull. 4o:

138-9. 1805.

2. Green, S. B. Internal Brown Rot of Potatoes.

Stat. Bull. 39: 212-3. Ibid., 45: 310. 1805.
3. Helms, R. Report on an Investigation into the Potato Diseases
prevalent in the Clarence River District. Agr. Gaz. N. S. Wales

6: 328. 1805.
4. Jonmes, L. R. Internal Brown Spot. U. S. Dep. Agr. Bur. Pl. Ind.

Bull. 87: 12-13. 1905.
5. Morse, W. J. Internal Brown Spot of the Tuber. Me. Agr. Exp.

Stat. Bull. 149: 318-21. 1907.
6. Stewart, F. C. Internal Browning of Potatoes. N. Y. Agr. Exp.

Stat. Bull. 1or: 78-82. 1896.
7. Sutton, A. W. Internal Disease.

500-600. 1898. ;
Scurr, Spondylocladium atrovirens Harz. Plate XXIII, b-d.

In the spring of 1907 this potato disease was first called to my
attention by Mr. East, who noticed it on a few tubers among the
many varieties to be tested that year by the station. It was also
found not uncommon that fall on a still larger number of these
same varieties. While not a serious potato trouble, it is interesting
because it has not before been reported in this country. It has
been known for some time in Europe, and apparently was intro-
duced into Connecticut on imported varieties. On unwashed
tubers the trouble does not show very plainly, but on perfectly
clean ones it appears as a slightly sunken area, of greater or
less extent, which has a darker brown color. Tt is not nearly so
conspicuous or injurious as scab, though it finally causes the
tubers to shrink somewhat over the affected areas, and may offer

entrance for decay germs.

Minn. Agr. Exp.

Journ. Roy. Agr. Soc. Engl, III, g:
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The fungus that causes thi i i
tubers are kept for a time in a sz)rl(;‘tcl tc)ifarljb::: U:«ib; se:;gfnt, jigon
of short, upI"ight, blackish bristles, easily seen, with a leny g’rl?Wth
are- the conidiophores, and bear irregular whorls of ss. L
their upper end (see illustration, Plate XXIIT ¢! Thepgge'sd'on
phores are dark reddish-brown, often with ,a slightl svxrrnlllo—
base, and taper somewhat toward their free extremity ';‘hen
are siaptate.: (6 — 16 septa), and yary in length from I6<Z L i
and in width from 6 — 12p. While stiff, and generall i
:2:3; agetiot.ne;imes s%mewhat bent or kneed, and rarely bryar:;:l,
I eir base.” They arise singly, or more than f
a knot of fungous cells which infest the e ider i o
Zli);)rﬁs are reddish or greyish, but lighter ccﬁore(;n taliaxclei:llie cg‘rls E-:
phores, and easily fall from them. They vary f 1
1;0 chiefly obclavate, and are 4 — 8, usually 6 celle?i’ ’rl(‘)}?; o
azzieenzf :}(l)etil;ion;diop}};re by the broader ex’ld, and' are us};;ﬁ;
: X, but will occasionally be rounded at both
On falling off, they generally s oS A b
evident dar%< ring a}”c Egheir basye.Sh%VlZe;hsaPl)';ugo(irﬁ 2tt3;ihment ;5 fy
30—4o0p in length, and from 6 —gu in greatsest ivzlg,tlf o
gel’}r?l{natlon they put forth a single tube at the pointed end e
Vién ;2 Xll?sgt'us \lz)vas appa?‘ently first found and describ;ed in
129_30), . ;;{a,. y 8Harz, in 1871 (Einige Neue Hyphomyceten :
F _eldfrﬁéhte) a;éna;agilz i(angglgf?ECh gi;gen (liS’ie i
) er. Deut. Bot. Ges. 16: -
ijloepdhii‘;e;ltlv(:’lﬁiz(})l afnew Zterile fungus, named Phellonif;c.ef i(c)lelf*)-
orus, ormed very minute dark colored sclerotia i
the epidermal cells, and which he held res ZO A L
, al nsibl
%fr c(i:'.y Izgt oé potatoes.under some conditionI;. ]oh;sf)(;r (aEsgxrlt
iy ]:;.rit oc;\.{liublsm I: 161-6. 1903) and Smith and Rea;
bty tilis gh.u ocC. 1903-94: ; 59-67) have also called
i o ellomyces causing injury to potatoes in Great
S Succeegdosd Appel a}nd Laubert (Ber. Deut. Bot. Ges. 23
Pl Weh ic;ln iettmg the§e sterile sclerotia to produce a
oty iy ; ey recognized to be the S pondylocladium
P i : In 1907 they gave a further account of the
gt ﬂ.le aiserl. Biol. Anst. Land. Fortw. 5: 435-41.
R G Sp_ec,tmens which we have seen, very small black-
rotia” occurred on the surface of the tubers apart

NOTES ON FUNGOUS DISEASES FOR IQO7. 359

e of the Spondylocladium; these
Phellomyces sclerotiophorus of
d of compacted colored cells
1l the epidermal

from and with the fruiting stag
we have considered to be the
Frank. These sclerotia are compose
of the fungus, which more or less completely fi
cells (see Plate XXIII, d). The mycelium of the fungus evidently
at first does not penetrate very deeply into the tissues, and so
forms only a superficial injury.
Saccardo (Syll. Fung. 10: 662) describes another species of
Spondylocladium, S. abietinum (Zuk.) Sacc. on potato tubers,
also from Vienna, Austria, that very probably is the same as
this, though the spores are said to be only 3—4 septate, but
are 38 by gu. The spores of our specimens are smaller than
the measurements given by Appel and Laubert for S. atrovirens,
but agree in the number of septa, while they agree in size with
the other species, but not in the number of septa. Specimens were
sent to Appel, who states that he is not yet sure whether these
two species are distinct or not, though there seem to be at least
two forms, one having larger spores than the other. If the
species are distinct, our specimens apparently belong to the

smaller spored species.

ROSE, Rosa sp.

Rust, Phragmidium speciosum Fr. Sturgis, in his Report for
1893, p. 86, mentioned injury to cultivated roses by another species
of rust, P. subcorticium, but this is the first note in the station’s
Reports of the above species. It was found on cultivated roses in
Westville, causing considerable injury to the stems, to which it
was limited. As usual, only the III stage appeared on the
infected stems, forming small, hard, black pustules, usually

occurring in clusters.

SWEET PEA, Lathyrus odoratus.

DampeNING OFF, Pythium sp., Rhizoctonia sp. During last

~ July, when sweet peas were about one-third to one-half grown,
occasional vines showed evidence of trouble by turning yellowish,
wilting, and finally drying up entirely. An ‘examination of such
plants showed that they were more or less separated from their
roots near the surface of the ground by a reddish-brown rot.
Microscopic examination of the injured tissues revealed the
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presence of one or the other of the above fungi as the cause of
injury. Although the trouble was quite common, usually enough
plants escaped to make a fair stand. As manure encourages the
growth of such fungi, it should be used with care, especially at
the surface of the ground. The cdld, backward spring was

apparently largely responsible for the unusual amount of dampen-
ing off this year.

SYCAMORE, Plafdn-us occidentalis.

Frost Injury. One or both of the severe frosts of May 11 and
21 severely injured the unfolding leaves of the sycamore trees
throughout the state, so that practically all of those out of the
buds were killed outright. The injury was evident immediately
afterward, but became even more conspicuous later, when the
remaining leaves began to assume some size, through the very
scanty foliage, which in many cases was confined entirely to the
tops of the trees. While some trees had all their leaves killed,
and so were destitute of foliage for a time, most of them finally
put forth about one-fourth to one-half the normal foliage, but
even then the injury was evident all summer. This injury to the
sycamore was not limited to this state, since von Schrenk (Rept.
Mo. Bot. Gard. 1907: 81-3) has published a short article in
which he calls attention to similar injury extending from the
Mississippi Valley eastward. The writer did not notice any
serious damage to the leaves of other trees, but probably the
sycamore leaves were the only ones just in the right condition
for such an injury when the frosts’came. Murrill (Journ. N. Y.
Bot. Gard. 8: 157-61. ]l 1907), Lloyd (Plant World 10: 213.
S.1907) and Halsted (Ann.Rep. N. J. Agr. Exp. Stat. 1907 : 381.
1908) have made the mistake of attributing this trouble to the

fungus Gloeosporium mnervisequum, which frequently injures
the foliage of sycamores.

TOBACCO, Nicotiana Tabacum.

SUMATRA Diskase, ?Bacterial. Shamel has previously called
attention to this trouble in Bulletin 150 of this station. The
seed from which the Sumatra tobacco was grown was imported
by the United States government a few years ago. Last June Mr.
Shamel showed the writer a small experimental seed bed at

61
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VI by in which most of the plants had been killed1 byt t?;i

. Y. the surviving plants had ceased to grow, at leas e
i d a few that were transferred to cr0f:k§ in

- th. The injury was

' further grow
greenhou’fle ?ii(‘;ereigﬁgetl?: ydampeningg off troubles o.r the root
mt e.XaC i So far as could be determined from this be‘d,. t.he
‘rc.>t dlseatsa(.elited in the roots, and was most manifest in the vicinity
‘dlsea;e ?)undles up which it developed a short distance above
- t:d The ;oots and the base of the stem, in time, were SO
) er\(r)frel}.r injured that most of the plants suc.cumbed. Tl}ose alllve
‘Ssually showed the lower leaves with a sickly, yellow1s.h co f)kr,
and within their tissues was sometimes found a Er’r};':hlu(;-el; SZ
ungus, which was apparently an :%fter—comer. i ebundles
ppears, on the whole, like a bacterial trouble o ht e f rthe;
ut specimens of the older plants were not seen to throw iu
i the subject. R .
g:l:zz:erning thJis trouble in the field, Mr. Shamel in hlS. bulleflz
‘éays: “A field was set out with plants grown from 1m11)10:1'ed
seed, which were attacked by a fungous root d1§ease and all die
. ywith the exception of a few plants. These resistant or 1rr:1mu.ne
~ plants were found irregularly over the field, and produced ripe
tobacco of excellent quality. All the other plants were -com;
. pletely destroyed, with the exception of one or two semx-;emstarr‘ld
- plants that produced a large amount of seed, but very 1ew{a
extremely small leaves. The seed was saved separ:jttey rom
" the resistant and semi-resistant plants, and sowed in separa‘;e
sections of the seed beds. The resistant see.ds produced perfecth y
resistant plants, both in the seed bed and in the field whel(riel.t e
plants were destroyed the previous year. Most of the seedlings
from the semi-resistant seed died in the seed .bed. Enough were
finally secured to set out one oOr two rows in the field. .Theslel
plants grew slowly, some died, and none reac.hed maturity, ad
ﬁaving the characteristics of the diseased plants in roots, stem and
leaves. Some of the resistant seed was sown on the. s?ed be
“where the diseased seedlings had been destroyed, and this immune
seed produced perfectly resistant plants under these circum-
stances.” ' ] T
Mr. Shamel seems to think that our native varieties are not
- subject to this trouble, and so far it has not been found on them.
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Stevens (N. C. Exp. Stat. Bull. 188. 1903), however, has
described a bacterial wilt of tobacco from North Carolina, that
possibly may prove to be the same as this. Uyeda also has
described a similar bacterial trouble from Japan, and Delacroix
from France. All of these, however, describe it as a field disease
and little or no mention is made of its injury in the seed bed. P

TOMATO, Lycopersicum: ‘esculentum.

Chlorosis. Last fall in Westville the writer saw a large field
of tomatoes in which many of the plants showed leaves more or
les§ mottled with yellowish-green. This unhealthy coloring was
quite similar to the injury that can.be transferred to tomatoes
from calicoed tobacco. On inquiry, it was found that the tomatoes
had been severely injured by the late frosts of May, but had
finally .recovered and had borne a fair crop. It iooked to
the writer as if this chlorosis of the plant was one of the after
effects of the frost, and was of the nature of the so-called calicoed
tobacco, l?ut whether or not it was infectious through the juice
o.f t:he injured plant was not determined. Woods claims that a
s1m11f1r trouble in tomatoes can be produced by a very severe
pruning back of the vines, and possibly the frost injury was in
effect merely such a pruning.

TRUMPET CREEPER, Tecoma radicans.

Lear Buricut, Cercospora sordida Sacc. This fungus shows
on the under surface of the leaves as small, angular, olive-brown
patches, either distinct or more or less run together’. The spore
stage which forms these patches consists of short, dark, olive-
brown conidiophores bearing lighter colored spores., The’ spores
vary from linear to linear-obclavate, are smoky tinted, 4 — 12
septate, straight or somewhat curved, and range in sfze from
40— 120p by 2.5 — 554 The injury to the leaf first.shows
on the upper surface as a yellowish discoloration which in time
may change to reddish-brown, but ordinarily it is not very
severe. Two other species of Cercospora have been described

from the United States on thi i
this same host, but it i i
all three are distinct. : it
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II. ROOT ROT OF TOBACCO—IL

he writer gave a somewhat extended

account of the fungus Thielavia basicola (B. & Br.) Zopf, and
the injury it caused to cultivated plants, especially to the,t tobacco
in Connecticut. In this article is added such additional informa-

tion as came to hand during the past season, when the investiga-
Dr. E. A. Bessey, of the Govern-

tion was brought to a close. :
ment’s Subtropical Laboratory in Florida, writes that he has
i tobacco sent from Cuba, on

found this fungus on the roots o .
cultivated violets from the District of Columbia, on the garden

pea in South Carolina, on sugar beets from Utah, and on various
plants in Florida. Galloway, in his book on violet cult‘ure, also
reports it as a serious pest on violet roots. No doubt, it is a com-
mon and widely distributed soil fungus, at least much more so
than reports have hitherto indicated. ;

Cultures. During the past year and a half the fungus has
been under observation in cultures with various media in an
attempt to develop the ascospore stage. This has not been

In the Report for 1906 t

~ obtained, though the fungus was grown on tobacco roots on

which this stage occurs in nature in Connecticut. Fresh tobacco
roots containing the fungus were sent to Professor Thaxter,
who tried to isolate the ascospores by the Barber method, and
obtain cultures directly from them—our cultures having come
originally from the endospores, or possibly from the chlamy-
dospores—but he was not successful in obtaining such cultures.
Professor Thaxter has, on the other hand, a culture of another
species of Thielavia which forms the ascospores, but never the
endospores and chlamydospores. These facts possibly may indicate
that the ascospore stage has no relationship to our fungus, and
that it occurs on the tobacco roots as a parasite of the fungus
rather than as a stage of it. However, the mature stage of certain
other fungi, the apple scab, for example, is rarely, if ever,
obtained in artificial cultures, while the other stages readily grow
there. For the present it is perhaps best to consider the ascospore
form as the mature stage of the fungus with the under-
standing that further study is needed to positively prove this
connection.



364 CONNECTICUT EXPERIMENT STATION REPORT, 1Q07-1Q08.

Seed beds. There was more or less complaint of “the root
rot in the tobacco seed beds the past spring, especially in the
neighborhood of Granby. Some growers lost their beds, and
others gave them up because of previous injury, and made new
ones. Where it can be done conveniently, this is perhaps the
wisest thing to do. If it is of advantage.to retain the old beds,
our experiments have shown that they can be treated successfully
with either formalin or steam, and the injury will be largely or
entirely prevented. i

Several beds were treated with formalin last fall and spring,

all of which showed that the treatment had done no harm, and in
most of them some benefit resulted even when the root rot or the
dampening off troubles were not present to any injurious extent
in the check beds. The two beds at Bridgewater, mentioned in
our last Report, p. 329, which were treated in the fall of 1906 for
the stem rot, did not give a fair idea of how effective this treat-
ment would prove for this trouble, since no serious injury from
the stem rot developed in the treated or untreated parts of the
beds the next spring. In both cases, however, the plants upon
the treated parts were a little more advanced than those on the
untreated, and there were also fewer weeds and angle worms
in them. In a bed treated for root rot at Poquonock in the fall,
the soil had been covered with a layer of sand two or three
inches deep just before the treatment, and this apparently inter-
fered somewhat with the full action of the formalin on the
infested soil beneath, since a little root rot was found the next
spring in the treated part, though not as much as in the untreated.
The injury in either case, however, was not severe, the sand
apparently, when spaded in, having helped the mechanical char-
acter of the soil, or in some other way prevented as serious
injury to the tobacco from the fungus as had occurred the year
before.

The most extended experiments were made by the Director
and the writer in a bed grown especially for the station by Mr.
E. S. Hale of Portland, and upon these we report more in
detail. This bed, which was one that had been injured consid-
erably by the root rot the year before, was ninety-one feet long
by six feet wide. In the fall, before treatment, it had been
manured and tilled in the usual way, and in the spring such com-
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needed were used. It was sown witl(;
i ered with cloth, and watere
ed tobacco seed April 25, cov :
sgrz:::ded The only difference 1n the treatment of the various
:lots into which the bed was divided was as follows:

a twenty-five foot plot was treated with
this being sprinkled on at the rate of one

mercial fertilizers as were

(1) In the fall, November oth,
formalin, strength 1 to 100 water,

h square foot. ) t
ga](lo; ;?1 :ﬁce fa(lll a2 seventeen foot plot was treated with steam by means
2

team rake whose teeth were pushed about. eight inches into the soil.
i wide enough to take in the width of the t')ed, and two
ik Vcgasthe seventeen feet. The rake was covered with sacks and
lbenag::ss t??lo?d in the steam. The treatment with the ﬁrs;.égngltth wa‘st ;m;;i]z
i f some difficulty wi
for two and three-quarter hours, because fo oy i
steam. At the end of the treatment testsv of t et twg kS iRy
midway between the ’ieeth show.ed an av erage oa kAl

i eight inches, 97° C., and at

gtéf%ur };t(t:\}:reesenoihegg rak(i,azzl thge boards on the outside of the bed t}&e
t:mpe.rature was not nearly so high. The secon;l treatmit;:u:zaz iénz;oi
only for one and one-half hours, and Probably the tempenoﬁced Wi
reach quite so high, but no difference in the plants was

t. . .
a“(‘;‘;nln the fall a nine foot plot was treated with formalin, strength

i to each square foot.
200 of water, using one gallon : |
; t(0) In the spring, April 16th, a fourteen foot plot was treated with
forgmlin strength 1 to 100, using two-thirds of a gallon to each square

focég) After the plants were up, a ten foot plot was sprinkled with weak

w i i 5 June T,
formalin water, about I to 1000 OT 1200, nine times (May 3, If, 22, ]un
s y 3, 15
8, 12, 15, 20, 25) instead of being watered, as was the rest of the bed on
il y ;

those dates. b e ]
(6)* A sixteen foot plot was reserved as a check; that is, 1t had n

unusual treatment.

The final results of these treatments,. in general, were as

11 ;
i ((:))vsThe steam heated plot (No. 2) produfed the bestu:stc:uf;
with plants most advanced, though at tl:le time for pu Tmb
had lost much of this lead over the formalin treated plot (No. I‘),
which was next best, and had a fine stand of plants. Tl'.le formalin
_treated plots (Nos. 3 and 4), though somewhat bel}md p¥o')c; (21
and 1, produced a good lot of plants. The formalin sprmb eth
plot (No. 5) and the check or untreated plot (No. 6) were bo
about the same, and made a very poor stand and growth. The
contrast between these two poorest plots and the two best at
pulling time is shown by the illustrations in Plate XXIV.
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(b) Sprinkling with weak formalin (plot 5) evidently injured
the plants, as the stand was very uneven, and the plants small
at pulling time. This was possibly due to the large number of
treatments, and began to show about the time of the third treat-
ment, though by accident the first was about twice as strong as
the others. Apparently the sprinkling method is not of much
value. '

(c) The steam treatment very materially reduced the number
of weeds, and apparently the formalin treatment had somewhat
similar effect. The formalin and steam both killed the angle
worms, and the latter, undoubtedly, wire worms, insects, etc.
The total number of weeds taken from each plot and the rate
per square foot for each was as follows: Plot No. g Lo
rate of 8 per square foot; plot No. 2, 104, or a rate of 1 per
square foot; plot No. 3, 606, or a rate of 11 per square foot;
plot No. 4, 388, or a rate of 5 per square foot; plot No. s, 88s,
or a rate of 15 per square foot; plot No. 6, 3188, or a rate of 33
per square foot. The rate of the last two was raised considerably
by the poor growth of the tobacco, which thus failed to crowd
out the weeds; in plot 5, this may have been offset by injury
to the weeds from the formalin.

(d) The untreated plot (No. 6) had considerable root rot in
it, but this was not so severe as to entirely rot off the roots of
many of the plants, since these usually retained a firm hold on
the ground. In the formalin plots (Nos. 1, 3, 4) and the steam
heated plot (No. 2) only a very little root rot was finally found,
not enough to cause any harm whatever. —

(e) We do not believe that the marked difference between
these steam and formalin treated plots and the untreated plot
was entirely due to the prevention of the root rot, as this did
not seem so prominent as to have caused this difference. I is
possible that part of the difference was due to a disturbance of the
bacterial flora of the soil, in favor of the species more beneficial
to plant growth, such as has been reported in Europe in the
treatment of the soil of vineyards with carbon bisulphide.

Conclusions. From all of the experiments we have made
fiuring the past two years, we believe that the formalin treatment
Is a very efficient and convenient method of protecting tobacco
beds against the root rot and possibly the dampening off trouble.
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The formalini is best applied in the fall, after t%le beds are prs}
pared for seeding, but may also be used early in the spring, i

the beds are thoroughly aired afterwards. Formalin, 40 per1 ;erll)t.
strength, used at the rate ofix t.o 100 of water, shou Ie
gradually sprinkled on the beds, using about one gallon to eac ;
square foot of surface treated. The bed should then be covere.

for a day or two to keep in the fumes. The steam treatrr'lent..ls
fully as effective against the root rot, and even more efﬁmen? in
killing weed seeds, but is more c1.1mbersome and expensive,
especially if the necessary apparatus is not at hand. The soil in

this case should be steamed for at least an hour after the appa-

ratus is in good running order. ;
In the fields. The drought of the past summer had con51.d—
erable effect on the growth of tobacco at that time, but the moist
weather coming toward the end of August helped many of the
fields to partially recover. Because of the drought the root rot
fungus apparently was not so conspicuous in the fields as last year,
though no doubt the injury it did cause was more or less obscured
by the injury from the drought. As in the previous year, the

~ tobacco in the region of Suffield, especially in certain fields, suf-

fered severely from root rot or some other cause. From our
examinations there, we are more convinced than before that the
‘trouble is not alone caused by the root rot fungus, though this
is the only agent of injury that we can be sure of so far. It
is very probable, however, that in the worst affected fields such
matters as fertilizers, drainage, poisoning of the land through
continued use for tobacco, may have had as much or more to do
with the failure of the crop than this fungus.

" Our crock experiments (see Report of 1906, p. 362) with -

fertilizers, etc., in soil from two fields in' Suffield that gave very
poor crops in 1906, did not throw very much light on the subject
except that those crocks treated with formalin gave by far the
best plants all through the test. At first the best plants in all
the crocks were apparently those whose roots were freest from
Toot rot, but the single plants finally left in each crock at the
end of the experiment did not show so much difference in the
amount of fungus on their roots as they did in their vigor of
growth. We have noticed in the fields, too, that it is often
difficult to entirely explain the difference in size of individual



368 CONNECTICUT EXPERIMENT STATION REPORT, 19O07—1QO0S.

mature plants by the amount of fungus on their roots. However,
this possibly may be explained by the fact that the injury which
counts most is that given to the young plant when some main
or tap root is rotted off and thus stunts the growth, at least for
the time, rather than a general, but not so severe, injury distri-
buted over the root system, and which in mature plants might
show as conspicuously as in the other case, so far as the total
amount of root rot is concerned, -

No field experiments were conducted directly by this station,
but the writer had the privilege of seeing those made under
Mr. Shamel’s directions at Suffield with various fertilizers, etc.
While there was some slight difference between these plots
(most prominent in the plot where the ground had been treated
with formalin, and in one of the fertilized plots), there did not
seem to be sufficient difference to indicate any practical way
of successfully treating infected fields. These plots were part
of a field that had been in tobacco before, and the rows con-
tinued onto land that was new, or at least, not in tobacco the
year before. The difference in the size of the tobacco on the
new and the old land, in favor of the new land, was the striking
thing to be seen here, rather than that due to any difference in
the treatment. In other instances that we have known, the
tobacco on the new land seemed to do much better than that
on the adjacent old land.

Conclusions. There seems to be, so far as now known, no
effective treatment for a field in which the tobacco has been
gradually going backward in spite of good care. In such a
case the best thing is rotation for a year or two. Of course,
on many farms the land available for tobacco is no more than
is needed, and this is one of the reasons why rotation is not more
commonly practiced. In such instances the amount of injury
the crop suffers will determine whether or not the farmer can
afford to use this land for other purposes. We saw one field
last year, however, where there was no question but that the

‘owner would have saved money if he had not used it at all, and
no doubt there were other cases of the same sort.
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11I. HETEROECIOUS RUSTS OF CONNECTICUT
HAVING A PERIDERMIUM FOR THEIR
AECIAL STAGE.

GENERAL CHARACTER OF RUSTS.

Appearance. Rusts are among th? most common ar}d wlideiy
distributed forms of parasitic fungi. While it is @fﬁc; t .;)1
describe their general appearance so that one unacquainted w1‘f11
‘the rusts can readily distinguish them from othe.r fungi, §t1
 they do possess characters by which the expert reacmy recc;lgmzes
these fungi with the naked eye. Perhaps to mention such com-
mon forms as the grain, asparagus, and chrysanthemum rust§,
i the cluster-cup of apple, and the cedar-apples of red cedar, is
one of the best ways to describe them. In appearance thfey more
nearly resemble the smuts than any other fungi, a.nd in sonll(e
cases are easily confused with these. In general their outbreaks
occur scattered or clustered on the leaves or stems of plant§
* (hosts), forming small roundish or linear spore clusters or sori.
. These sori, as a rule, are less dusty and more highly colored tl.lan
. the smuts. Early in the season the rusts often have a'reddxsh,
: d later, a blackish color, as seen in the grain and asparagus
sts, due to the production of different stages.

 Stages. The rusts are fungi that usual.ly have more than
‘a‘%‘&ﬁ  spore stage, in some cases having four dlfferent.forms.‘ The
,ﬁfﬁ@éﬁi’liest stage, called the pycnium (O, s_permagomum.), is the
o st inconspicuous, and the one about which th.e least is known,
botanists are not yet certain whether it is a spore s‘tage
* or the male element in sexual reproduction, and whether in either
‘case it is now functional. It is generally associated with th.e next
stage, often occurring on the upper side of the leaf, vyhlle the
~ latter occurs on the lower, and is usually distinguished as
~ minute blackish specks situated on discolored spots.. (Plates
- XXVILb; XXX,a.) The next, and generally considered the
- first spore stage, is called the aecium (I, aecidium, etc.). This
usually has a distinct covering or cup-like receptacle called the
feridium, which, when it opens, becomes toothed, fringed, or
'if‘l'eg'ularly worn away, disclosing the enclosed mass of yf:llow1sh
~ or orange-colored spores. The peridia in different species vary
27
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from the size of a small pinhead up to about one-third of an
inch in diameter. (Plates XXVI; XXVIII, a-b.) The next stage,
known as the wredinium (II, uredo-stage), usually forms numer-
ous, small, naked outbreaks of reddish-brown spore masses on
the surface of the leaves, etc. (Plates XXVII, a; XXVIII, c;
XXIX,b.) It is the stage most commonly seen, as its function is
to spread the fungus over the infectéd plants and to new ones.
The last stage, called the telium (311, teleuto-stage), is usually
formed late in the season, andeis the one that generally carries
the fungus over the winter, so it is-considered the mature stage.
(Plates XXVIL, b; XXVIII, d; XXIX,c.) The sori in this
case may be developed externally on the plants or be imbedded
in their tissues, and so the spores do not always form a dusty
mass to be easily scattered, as in the uredinial stage. With the
germination of the telial spores (usually forming in this process
very temporary thin-walled secondary spores called sporidia) the
rust may start anew the cycle of its life history on successfully
infecting its proper host.

Heteroecism. It will be seen from the preceding account that
rusts possess, in some cases, a complicated life history. The I,
IT and III stages are so different that they were considered by the
early botanists as distinct genera (now known as form gemera),
and so they were frequently described under different specific
names. When the life history of a rust is fully determined, all
of its stages are then united under one name, the generic name
being decided by its telial form. The relationships of the rusts
are further complicated by the fact that, with some species,
certain of their stages may occur on one plant and the others
on an entirely different plant. This is known as heteroecism.
In such cases there is no general rule by which a person can
definitely determine what hosts the different stages will occupy,
though investigations are throwing considerable light on this
matter. Therefore the life history of each species must be worked
out by itself. Clues to the alternate host often may be obtained
by closely watching the fungus in nature and determining what
other related rusts with their hosts occur in the neighborhood
of the one under observation. For instance, the farmers of
England years ago noticed that the wheat rust was worst in
the neighborhood of barberries having the cluster-cup rust; and
from this clue De Bary, the great German mycologist, by infection

i I
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experiments on these two hosts was the first to prove definitely

. their relationship and the phenomenon of heteroecism.

Kinds of aecia and their relationship. With the getgrolelc?;;
rusts usually the O and I stages occur on one host an 't e i
III on the alternate host. The use of the I stage is to ca zlf
the fungus to the second host, that of ‘the.II stage tohsp;"lea.‘C
it on this host, while the III stage carries it back to.t e first,
usually early the next year. Noyv, the I sfcage, or aec1u1(ti1, rré;y
have the spores without a peridium (when it comes under ele
form genus Caeoma) ; the peridium may have the marggl n.ljrdly
toothed (Aecidium) ; its margin may be more or less bec1ke uy
fringed (Roestelia); or the fragile peridium may rea ar};
rather indefinitely (Peridermium). The. Caeorpae §pec111es i
not very common in this country, and their relationships have

put few cases been definitely worked out. From the investiga-

tions that have been made in Europe one may expect that mc.)st
of them are stages of the Melampsora-like rusts. The species

 of the Aecidia are very numerous, and the American heteroecious

forms have been found by Arthur and Kell?rmat} to belcl).r;{g
chiefly to the Pucciniae and Uromyces t.hat mh.ablt grass- 11e
plants. The American species of Roe§tehae, which occuli‘ only
on rosaceous hosts, through the studies of Farlow, T'ELXte;f’
Arthur and Kern, are now very completely connected' W1’;1 tt e
species of Gymnosporangia, which occur only.on ce.dar—hke ZS i

Relationships of the Peridermia. The Peridermia, som?bt d1ri
odd species of which Arthur and Kern ( 5) have descr{ fe i
their recent American monograph, limit their attacks to coniferous

" hosts. In this form genus the peridia generally extend promi-

nently above the tissues of the hos’.c, the };valls are white, vi;y
fragile, and separate in a rather 1r.1deﬁn1.te fashion 1upc;)n1 e
wearing away of the aecia. All Perlderrr}la, apparent y, belong
to heteroecious rusts, but so far the relat10n§h1p of less than a
dozen American ones to their telial stage is known. Add'e(i
interest is given to the Peridermia because they are the aec;a
stages of at least seven telial genera, a§ now understood,unamh«j[ y:
Calyptospora, Coleosporium, Cronartu_;rr.l, Melampsorella, 'bf
lampsoridium, Melampsoropsis, Pucciniastrum, an.d possi hy
Necium and Kuehneola (in case of K. albida). I‘F is with the
- Connecticut species of these telial genera ar_ld th'exr known or
possible Peridermia that we are to deal especially in the present
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paper. So far, in America, Shear (16) has shown that Perider
- mium cerebrum on trunks of Pinus sps. belongs to Cronartiml;
Quercu.s" on Quercus sps.; Kellerman (13), that Peridermium
R.ostm[n on leaves of Pinus rigida is connected with Coleospo-
rium Campanulae on Campanula sps.; and the writer (6, 7), that
Per.zdermium acicolum on Pinus rigida belongs to Colet’yspo’rium
5 ?lzdaginis on Solidago, etc., Peridermium pyriforme on trunks of
Pinus sps. to Cronartium Comptoniae-on Comptonia asplenifolia
and Peridermium consimile on ledves of Picea nigra to M elamp:
.s'oro[)sis“ Cassandrae on Cassandra calyculata. The probable rela-
tionship of several of our other species is known through the
work of European investigators, especially that of Klebahn
Farlow (9, 10) and others have suggested possible relationshi s
of still other species. i
Injury.  While rusts in general are among the most injurious
fungi, the forms discussed here are none of them very serious
pests, at least in Connecticut. In Europe more or less complaint
has been made of certain of the Peridermia attacking forest trees
Stone, a few years ago, recorded injury to blackberries in Massa-.
chusetts by Kuehneola albida, so far found here only once on
cgltivated blackberries. The rust on the leaves of the pitch
pine was very common in a forest reserved for landscape effect
fxt South Manchester, and caused the owner some uneasiness lest
it become of more serious trouble.” A rust which was found on
the trunks of the Scotch pine in the state plantation also would
become a seltious pest if more abundant, since its injury to the
young tree is very considerable. While one or the other of
the hos',ts of all of the forms discussed here are of some
economic importance, so far the injury to them by their rusts
has not been such as to attract any considerable attention. It is
not, therefore, because we consider these rusts at pres.etnt of
grea‘t economic importance in the state that we have made a
special study of them, but rather because of their very interestiﬁ
pro-ble-ms of heteroecism and a desire to solve more com letelg
their hff: his’fories and to awaken a more general interest inpthemy
Classification. Because of their variable number of stages anci
?f the het'eroecism of certain species, the classification of the rusts
is more difficult than that of most fungi, and gives a basis for hon-
est differences of opinion among investigators. Some botanists la
more stress on the host than others, thus greatly multiplying thz

HETEROECIOUS RUSTS. 373

number of species. A further source of trouble arises from the
fact that morphologically similar rusts often infect entirely

different, though closely related hosts, as proved by infection
This gives rise to further confusion, since some

der such rusts as distinct species, while others
classify them as physiological species, or consider them merely
as strains. These differences of opinion cause a grouping together
of species and genera on the one hand, or to their splitting up on
the other, according to the attitude of the investigator. In this
paper we have used the nomenclature of Arthur (2), as given
in his recent monograph, because he has made the most extended

and thorough study of our American rusts; and, to avoid
prefer to follow his work until fur-
definitely . determined the

experiments.
botanists consi

unnecessary confusion, we
ther investigations shall have more
nomenclature and relationships of the forms discussed.

Species considered. As stated before, we .deal here only with
Connecticut rusts supposed to have a Peridermium for their
" aecial stage. So far only four species of Peridermium (P. acic-
" olum, P. pyriforme, P. consimile, P. Peckii, Plate XXXII, 1)
have actually been found in the- state. Tt is quite probable that
~ other species exist here, since the search has extended only over

a period of two years, and has not been made in the northwestern

where these species probably occur most

. part of the state,
abundantly. From their hosts and distribution, other species

*  likely to occur here are P. Rostrupi on leaves of Pinus rigida,
~ P. Laricis on leaves of Larix sps,, P. cerebrum and P. globosum
" on branches of Pinus rigida, P. globosum and P. Strobi on
branches of Pinus Strobus, P. conorum-Piceae on cones of Picea
nigra, P. eclatinum, which forms witches’ brooms, and P. bal-
samewm, which does not, on leaves of Abies balsamea. On the
other hand, the uredinial or telial stages of thirteen species have
been found in this state, namely, Coleosporium Campanulae, C.
Solidaginis, C. Vernomae, Cronartium Comptoniae, Kuehneola
(Chrysomyxa) albida, Melampsoridium Betulae, Melampsoropsis
S Cassandrae, M. Pyrolae, Necium Farlowii, Pucciniastrum Agri-
’ moniae, P. minimum, P. pustulatum, P. Pyrolae. Besides these
there are six to ten other species that possibly may be found
here in time. See list at end of this article. A special discussion
of those already found here follows.

N
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SPECIAL DISCUSSION OF CONNECTICUT SPECIES.

1. Coleosporium Campanulae (Pers.) Lév.
Rostrupi E. Fisch.)

L Plate XXV, a, (from Ohio Fungi 64). The aecial stage
of this fungus has not yet been found in Connecticut. The fact
that it occurs on the same host as Peridermium acicolum and is
scarcely to be distinguished from thé latter may indicate that it
has been confused with this species. While the relationship
between a Peridermium on pine leaves

(L. Peridermium

and a Coleosporium on
Campanula was first shown by European investigators, Kellerman

(13) was the first in this country to produce Coleosporium Cam-
panulae from a Peridermium on Pinuys rigida, collected in Ohio.
Arthur and Kern (3, p. 416) later called the aecial stage Perider-
mium Rostrupi, after the European form, though previously it
had not been considered distinct from our common P. acicolum.
REAKIE. ) Plate XXV, biei ' These stages have been found in
Connecticut only once, in October, 1907, on Campanula rapuncu-
loides growing in a nursery at Westville. The II stage was
common on the leaves, causing some injury,
that he had noticed the rust on these plants for a few years past.
The writer did not find the III stage on the plants outdoors, but
it appeared later, after some of them were removed to the
greenhouse for further observation. By the end of November
the outdoor plants were entirely dead above ground. This shows
that the fungus did not carry over the winter through the imma-
ture uredinia on the leaves, which in some plants escape winter
injury. The III stage, of course, with all heteroecionus rusts, is of
use only in carrying the fungus to the alternate host, in this
case, the leaves of Pinus rigida. There was little likelihood, how-
ever, that the Peridermium occurred on the pine trees in this
vicinity, since these were watched rather closely without finding
it. The Question, then, as to how the fungus passes the winter
and again appears on the Campanula is interesting. Of course
it is barely possible that this is accomplished through an occa-
sionally undeveloped infection on the underground perennial
parts. As the uredinial stage is hardly to be distinguished from
that of the Coleosporium on Solidago, and as the uredinia of the
latter were common in this neighborhood, it occurred to the
writer that possibly the rusts on these two hosts were not

and the owner stated

-
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osed. The germination of the ureg:zlzli ffsg)f;:ts

wever, was somew ‘ ;
e (ila?znifrilli, sze)n’d}iltcl’g out irregular and much (1;10;(;
B tubes than those from the Solidago. The ure mxad
F gem; uCampanula, too, sown on Campa.nula, proc?uce
i i til‘ea»bout eleven days, but failed to infect & olzdagg
. Sta%ie ;Xnter sps., upon which they were also shown.1 '
v infect ;;he Campanula with spores of the.: Coleos
late'r i ecies of Aster likewise failed. T}'Ie 'ev1denc§ as
e ilc); indicate that these species are d.1st1n'ct, and so
; th;:l::f;l)iium Campanulae passes the winter in this nursery

ow

is left unsolved.

distinct, as supp

Perider-
2. Coleosporium Solidaginis (Schw.) Thuem. (I. Pert

mium acicolwm Und. & Earle.)

1. Plate XXVI. The earlier writers in Europe, farfl’drieg:rri
moxl'e recently in America, called the common forms ot Pe

- P .l . P- . s i‘E
mium o1n SPCCI'es Of Illlusi eriaerniu 2

} icola.
tinguishing the leaf form as acicola and the stem form as corti

Later Fuckel called the corticolous form P, Pini andft};i}i:if I;Es;;ri
P, oblohgisporium, and more rf:cengly a number. ;Kem Vit
ean species have been distinguished. Ar.thur and | : i
I]?’eridermium paper, consider the Ain;rlcar.l ;pec1r§irzfncot e
eaves of Pi igida, which they call P. acico um, '
m"eé;i;::f s:ég:i‘is, B oblongisporium, on Pi.nus sylve'stms(i
and the writer follows their usage, though not entirely convince

~ that they may not be the same. The European Peridermium was

long ago connected by Wolff with a Coleosporm{n Onserilzzlfr;l?fi
the writer (6) has recently connected the American Per i
with a Coleosporium on Solidago. Though both rustz P i

- different alternate hosts, these hosts are related, and as i
morphological characters of the vari?us stages c?flthfe rlus;c;tﬁer
so similar, it may be merely a question o‘f’ physio ogmaS, Mo
than true specific difference that d1stn.ngulshes them. 4 0 1i0giS
and Aster are very uncommon genera in .Europ.e,‘ anfi enec g
not so common here as in Europe, while Pw'ms rigida is an Amer.lf
can and Pinus sylvestris an European species. Thus t.he rusts, 1O
the same, would of necessity have different hosts in the tw
countries.
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Peridermium acicolum was first called to the writer’s attention
in May, 1906, by Mr. Schults, a forester in Hartford, who found
it very abundant on Pinus rigida in a private grove at South
Manchester that was being developed for landscape purposes.
The owner was afraid the rust would bécome a serious pest, and
so Mr. Schults asked for information concerning spraying the
trees to keep it in check. The writer advised against this, but
recommended that a search be made for its alternate host, which
at that time was not known to.science, and that this, if found,
be eradicated as a means for keeping the pine rust under control.
An examination late in June, when the Peridermium on the pine
was passing its prime, showed that Coleosporium Solidaginis on
Solidago rugosa was just beginning to become prominent. This
was the only rust present that could at all be connected with the
Peridermium, and besides occurring on the above Solidago, it
was found sparingly on two or three other species. The con-
nection between the Peridermium and the Coleosporium was

very plainly indicated by the fact that the Coleosporium on the
Solidago only occurred prominently under the infected pine trees,
and asgzhe pines were mostly young, the branches-reaching to the
ground, several cases were found where infected branches inter-
locked with unusually badly imfected plants of the Solidago.
Upon our advice, these young pine trees were pruned of their
branches for a distance of two to three feet up the trunk, and
the goldenrod, especially beneath the trees, was mowed to the
ground during the season. The next year an inspection failed to
show any rust on the pines, except a small amount on one or
two very small seedlings that were overtopped by some goldenrod.
So this procedure seems to be an effectual method for control-
ling this rust. So far as was observed, the rust limited its attack to
the limbs nearest the ground, and consequently was not found on

the very large trees with no branches near their base. The

young trees most badly infected were on low ground, with an

abundance of infected goldenrod around them, so that conditions

were unusually favorable for the development of the rust on both
hosts.

Inoculation experiments in the greenhouse were made during

'1906 and 1907 with spores of this Peridermium from different

sources, and on three different occasions the Coleosporium was
produced on plants of Solidago rugosa. The II stage of the
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i inside of two weeks after the
| 18’::; Izrlll};hzhﬁe::;ls,land'later in the season th§ Ei
g P(;l in two cases. In van Tieghem celll tests O y
e appe:areermination was never abundant, and in some T)asi-
L thel'li g though the spores were fresh. F}'om these o ii iy
i ?ntu-ely e ats. there can be no question 'but tha'g 1
o e};lpen?:)i its’ alternate host in Connecticut Solidago
Peridermium has

cies of Solidago and Ast.er on
e o Pfesumably s il So far the attempts to infect

e Coleosporium occurs. s
Wthhhth species It)la.ve not succeeded; but these: were made nﬁ
i r species of Solidago and a species of Aster, a

wi the: 0 ; &
‘ ‘,w"m-&r;en(c))t under favorable conditions. It 1; p}?ss;ble,p (I)l;)lwxgiecrh
g i infect all of the hosts u
Peridermium does not 1n 50
tt;:at t(}ll;leosporium occurs, but that some _o'f these may hav
o me infected originally through the uredinial stage. !
coh infection of the pine leaves, so far as was determined, i
p!aTcee: ring, and if then, only through the leave.zs of Fhat yefa
if o rrect, it is the year after infection before
. orowth. If this is co . RS
= ecial stage appears, as in all the cases exami . o
fl?e‘ present year’s growth did not show the1 Per{dex:[;rll;ulr:t.e i
r ibiliti that infection takes place 1 ;
e he leaves of the year appear.
r i rly spring, before the leav ;
mq:}:eniitxl'lsi zf;r}: ::afl tze 1;ungus was detected ear'ly in Nove.mber ;):
ai leaves which had fully developed p;ycma, thle ae;alc :})Ip s
\ ﬂy following the next spring. The pgcma (}2,1 é’ V‘:;litseh S;)Ot (,nOt
] ! &
re prominent, few in number, situated on a yello .
vlsn. in the illustration), and open by a longltud-mal 51}1t.t' o
While Arthur and Kern (5, p- 414) list only six collect ut)ln
thls Peridermium from the United States, one of ghitlavggz
' ffbm Connecticut, and limit it to a small area along the :
i ’ ilyv mean that the fungus 1s very
- Coast, this does not necessarily st RS
-are, since collections have been made from five di i
s in Connecticut alone during the past two years. L han
1 on the leaves of Pinus rigida, as follows: So;thwa 3:;; ]un:é
jiaon the le e ;
May‘ 28, June 6, June 29, 1900, May 29, 19c;7 ,22 1 o}; Pl
4, 1906; Rainbow, June 15, 1907; Storrs, July 22, 19975
August 1, 1907. : .
il orium
- IL III. Plate XXVII. On the other hand, the COI}TO,SA&[ i
Bsaw idely distributed over Nort
L i i d a few other
on a large number of species of Solidago, Aster, an
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(2, p. 91) lists over sixty of
d so far. Even in Connecticut
idely and commonly distributed
n by the following collections

closely related genera. Arthur
these hosts that have been reporte
the Coleosporium is much more w
than the Peridermium, as show

made during the past two years: Astef cordifolius, Poquonock,
II, July 2o, ITI, Sept. 8, 1906; A, diffusus, S, Manchester, 11,
Sept. 8, 1906; A. paniculatus, Poquonock, II, Nov. 3, 1006; A.
vimineus, New Haven, II, Nov. 26, 1907; Callistephus hortensis,
Kent, IT, Oct. 29, 1906, Storrs, -II, Sept. 30, 1907, Westville, II,
Auge 28, 1902, II, Oct. 17, 1903, II, Oct. 23, 1905 (Britton) ;
Sericocarpus asteroides, Centerville, IL, June 6, 1907; Solidago
caesia, Poquonock, 11, Sept. 7, 1907; S. canadensis, East Haven,
IL, Sept. 22, 1877 (Herb. J. A, Allen), Kent, II, Sept. 29, 1906,
Poquonock, II, Sept. 8, 1906; S. Juncea, Centerville, II, Sept. 23,
1907; S. lanceolata, S. Manchester, II, June 29, 1906; S.
puberula, Woodbridge, III, Sept. 13, 1879 (Herb! ' J/ A& Allen) ;
S. rugosa, Centerville, II, Sept. 25, 1907, Fair Haven, II, Oct.
8, 1906, Kent, II, Sept. 29, 1906, New Haven, II, Sept. 20, 1906,
Lof Manchester, II, June 29, 1906, IT and ITI, Sept. 8, 1906,
Westville, II, Nov. 3, 1906, IT, Oct. 19, 1907, West Willington,
IT and IITI, Sept. 28, 19075 'S} sempervirens, New London, II,
Sept. 1, 1903, Woodmont, II, Aug. 1907. Besides the preceding
hosts, Arthur (2, pp. 91-2) lists the'following from this state
upon which the fungus has not been observed by the writer :
Aster novae-angliae, Solidago serotina, and . ulmifolia.
The data in the preceding paragraph show the second stage
- to be by far the most frequent, and that this occurs more com-
monly in the fall than at any other time of the year. A micro-
scopic examination of the uredinial spores also showed that
there is a marked variation, especially as regards the abundance
and coarseness of the echinulations, on the different hosts. The
extremes in this respect are certainly as great as those which
exist between the typical uredinial spores of this and other

closely related species.  Just what this variation means,
are not prepared to state,

very interestin

we

g€ Question concerning the fungus is how
We have seen that the first stage on the
lected very frequently, and then only in

, while the stages on

the goldenrod, etc., are very widely distributed over the country,
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he I stage is no more necessary
L ffequentl}l"ailoclel:ef)tfe (:iler'lg:;z;sporiumg:chan is the I s‘;la}gs iﬁ;
E A made certain by the frequency w1fh whic .
. I'US_t’ 15's collected in Illinois, where the Peridermium . a
COleOSPO“UTfn llnd Since the III stage can infect f)nly the pine,
ki i ho Col-eosporium carry over on the Solidago, etc.., in
| hon dOeS; . the Peridermium does not occur? These reglo;lls
reglorfl’fe: tgf)eremote for infection by wind—blo}\in; spfhr.ess rrc:eft 1:051
oy i i common enough for thi
k- Peri.dermfum’ rex‘é?tr}ll;xf' si‘;dilt“;?li;y, in the writer’s opinion, I:'ha:
o lnf"ec’?ortli,on comes from the II stage gradually working
sq:lhmlr:rflcfrom southern regions, where it may occur the year
no
- ibility of the mycelium of the fungus being.per.enma;
‘}"The poSSt1 a}; not borne out by a microscopic exammrfltlon od
me:nhse (I:;air;?eged specimens of Solidago mgosg.ldBadg :;tf::t:u

i Iso marked in the field, an
SP:::m pe;‘isoilfi]::egvgszzda were dead, their unde;ground r}(;glt;
i rocks in the greenhouse.

%tQCkS We;:ntspl;izguc::i Erom these were kept under o?lser-
:at(iigtzletzof nearly a year, and no rust evs‘,r1 aplg?riiuirsleti:rril;
i i rtainly not perennial. -

::rgl . r:)lzslilll: rriln }Zorcrfe caseys, though this experlmelflt ds?:l?::
{ ‘thwpthat it was not a common method, that_ a localize 1bein
9 late in the fall might take place (by uredinial ds;;tc));iztockg

hed down to the partially developeq undergroun

and thus carry the fungus over the winter. : G,
plt In the writer’s opinion, however., there 1shno gnter el
- that the fungus is commonly car.rled over (;cf eth\;wu S:[age o
- parts of the country, by late f;%ll m’fectlonses et il
the leaves which often occur in rosettes, pk i
I plants, at the surface of the ground. We no‘xi,ve i
more or less protected such leaves frequently survi e
in G ticut. Asters and goldenrod that are mow i
in Connec il

! bers of basal rosettes, and,
the season send out great num el
" the fall as late as the first of Decemb'er, tl.le Y : aiar il ol
~ as abundantly on these as at any time in ‘Deczmb(;r, il
collected the II stage on such plants. in Bt
Feb il. Germination tests of the uredi
FEbruary’ e i nd abundant
ores collected late in January gave as vigorous a
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.grermi?ations as at any time of the year. No doubt some of these
1nft?ctlon§ occur so late that the sori are not developed until
spring, since by the first of April the mature sori found are
not.numerous. One of the earliest spring. infections of Coleos-
porium we have found was on April 20th, on Solidago sp. and
Sericocarpus asteroides, where the new sori occurred onl. on
the' lower leaves, indicating that these infections had come i”rom
sori or mycelia wintering over on the surviving basal leaves

-

- 3. Coleosporium Vernoniae B. & C.

We have never found this species in Connecticut ‘but Arthur
(2, p. 89) lists a specimen on Vernonia noveboracen;is from this
state. It is a rather common fungus on species of Vernonia in
the Middle West, where these hosts are more common than here
The I stage is not known, and so far, apparently, no suggestions.
have been made concerning it, though the connections of related

species 1nd1ce.1te that it is a Peridermium on the leaves of some
species of Pinus.

4. Cronartium Comptoniae Arth. (1. Peridermium
pyriforme Pk.)

I. Plate XXVIII, a-b." Ever since proving the connection
betWeer.l the Peridermium on pine leaves and the Coleosporium
on Solidago, we have been on the lookout for a Perideprmium
on the stems of pines to connect with the only species of Cronart-
ium (<?n sweet fern) that occurs in this state, since-the work
of various 1f1vestigators has shown that the corticolous forms
of ].:.’erldermla occurring on pine are the aecial stages of Cro-
nartia. Mr. Hawes, the state forester, gave the Erst clue to
the occurrence of the Peridermium .on pine trunks when, on
questioning, he recalled that he had seen some fungus ’that
;vorked on certain of the pine trees in the state plantationgat Rain-
Io;v. He agrged to watc.h for this fungus, and early in June
907, sent specimens of Pinus sylvestris that were badly infecteci
w11fh a P.’e'rldermium that proved to be P. pyriforme Peck. The
Z;r-rlter f:’lSlted t}.le plantation June 15th and found about a. dozen
P:xe-is(’ierrjleig Si;‘thyears old, tha‘f were badly infected with the
i carefu.l Seai(s:; ttc';est}\:-rer? 1.r; a:l clearing near a small grove,

«this failed to show
sweet fern (Comptonia asplenifolia) growing thaerz, :isth: nPetili(3
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jum on the native trees of Pinus rigida upon which P. pyri-

i '
Mno:e ordinarily occurs. As the rust had been noticed at least
1 the infected pines, and as they had been

two or three years O : .
grown in seed beds, 2 mile or two away, very close to which

the sweet fern occurred, there was.no que:stion but that they
‘had been infected before transplanting w}‘nle very young.
short time later the writer learned that t'hxs same P(T,rlderr‘m.um
had been found at Storrs, on native specimens of Pinus rigida,
by Mr. Graff, a botanical student, and on July 2-ISt, through the
kindness of Dr. Blakeslee and Dr. Thorr{, $pecimens were col-
lected in this locality. On Aug. 1st, specimens Were also found
in the state forest at Union on the same host. .
 The Peridermium is perennial in the trunks of the m.fected
and does considerable injury to the young SpECImEns,
stunting their growth, and probably, in severe cases, killing
em. In all the specimens seef, the fungus occurred only on
. ng trees, less than fifteen feet in height. In all of these .1t
s confined to the lower branches, usually next the ma1.n
* trunk, and in the very young trees, to the base of the main
trunk and its branches. It causeda slight swelling, and seemed .to
N confined to the bark and outer wood. When in"its
prime i <um is conspicuous, the peridia being much
‘the other forms found here, and they are
rcling the infected stem and extending up
it. The interlocking teeth or spiny processes
late XXVIIL, b) that show when the peridia
e also a distinguishing character. The orange
. gradually emptied, and the peridia flake away,
ring few signs by which the infected trees can be
“This Peridermium is found from the first of June
ast of July.
- Arthur (4), in a recent paper, mentions receiving specimens of
‘the Peridermium from Dr. Thom of Storrs, and noting the
. ?OS.Sible relationship to Cronartium Comptoniae, suggests inocu-
' lation experiments by those favorably situated to prove this
relationship. Some time before, however, the writer had already
proved this connection by indoor inoculation experiments in
two different tests. In each case spores from the peridia found
on Pinus sylvestris were sown Om the leaves of Comptonia
~ asplenifolia, and in about twelve days the uredinia began to
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appear. Spores sown on species of Solidago and Quercus pro-
duced no result. Curiously enough in several germination tests
in water in van Tieghem cells, the spores failed entirely to
germinate. From our experience with the spores of the differ-
ent species of Peridermia, however, we have always found them
difficult to germinate in this way. The relationship of the
Peridermium and Cronartium wa$ plainly indicated both at
Storrs and Union, since the infected pitch pine trees were sur-
rounded by sweet fern upon ,vth'ch the rust was common, while
it was not found elsewhere in the neighborhood at that time.
This, and our infection experiments, also show that the
Peridermia on the pitch and Scotch pines are the same species.
IL, III. Plate XXVIII, c-d. This Cronartium has been found
along the Atlantic States from Canada to North Carolina, but
only on the sweet fern and a related species. In this state, the
IT stage begins to appear about the middle of July, while the
telial stage can be looked for about the end of August. The
uredinia show as very small, dusty, yellowish pustules on the
under surface of the leaves, while the telia are slender, reddish,
hair-like growths, more or less clustered into tufts, as shown
somewhat poorly in the illustration. So far, in Connecticut, we
have seen the Cronartium on the sweet fern only in the neigh-
borhood of infected pine trees. This, and its somewhat limited
distribution, indicate that the rust does not commonly carry over
the winter on this host, and so would depend each year on renewed
infection from the aecial stage. So far as we know, too, the
leaves of the sweet fern do not survive the winter, so that the II
stage would not be carried over on them.,

This rust has been commonly known in this country as Cronars-
wm asclepiadeum (Willd.) Fr., a species which oceurs in Europe.
This is probably the correct view rather than that of Arthur,
who considers it as strictly an American species. The infection
experiments made in Europe by Klebahn and others have shown
that the aecial stage can produce the Cronartium on a number of
hosts not very closely related, one of which is an African plant
from a region in which the fungus never has been found. This
wide range of hosts, and the facts that the different stages of the
Cronartium asclepiadeum in Europe are at least similar in
appearance to those of the American Cronartium, and that Pinus
sylvestris is a host for the aecial stage in both places, all indicate

. ' 8
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i uccessful inoculation of
ity of the species. How?ver, s ; . .
o rtllrtlletyEuropean telial hosts with the American Peridermium

ceded to decide the matter finally.

5. Kuehneola albida (Kuehn) Magn.

: i wn under the name Chrys-
p! The abo.\:ie I.Il{litelii co’In‘llrlr;:: IZefmng to be some doubt as tc.> i‘fs
i tic osition, since some botanists think that it is
SySteflna lreliited to Phragmidium than to .Chrysomyxa
2 clqse‘y is of Arthur). The writer inchne§ to the
lar.npso;c’f:ﬁtionship, since the telial spores are thm-wa'lle:di
my:nd septate like those of ghrysomyxa, azl}?eﬂ;i et(lil;:lcil;m;lf
i vi ses, as are .
o notogﬂ;zr;gii ;:cliega r\aSptu}(’iies were made to det-erfmne
2 s;:. that this question could be settled‘more deﬁmtelir, _
ely the results were not conclusive. If c'lose y
, the I stage no doubt is some species of
for instance), while, if closely related
in aecial stage is improbable, an<.i
as b suggested, by Uredo Muelleri.
two fungi before proceeding to
la.
dermium Peckiw Thm. has for its
‘and s apparently confined to North
hneola albide has a much wider distribu-
um occurs on the under side of the leaves
TOwsS, one on either 'side of the midrib, and
nder, white, fragile peridia that usually split int:o
-~ filaments upon their dehiscence. Ordinar?ly this
: "g!e does not occur abundantly, usually only one infected
M&awmg on a branchlet. According to Arthur agfl Kern
&;p‘ 434), who report only seven collections, P. Peckii has so
'r;;. been reported only from the Eastern United States. The

writer has found this species, while not usually abundant, still

not uncommon in Connecticut, the following specimens having
been collected here: Coventry Lake, July 20, 1907; Stafford
- Springs, July 31, 1907; Storrs, July 22, 1907; Union, Aug. I,
~ 1907; Westville, July, 1888 (Thaxter), July 12, 27 and 28, Aug.
1907. In some of these collections only a very few infected
eaves were found, but at Storrs the fungus was very common
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on certain trees. In practically all of the cases the leaves near

the ground were the ones infected, but on one very badly infested

tree the fungus was found as high as twenty feet from the
ground. A : :

As soon as this Peridermium was found a search was com-
menced for the stages on the alternate host, but without find-
ing anything suspicious until at Sforrs the swamp blackberry
(Rubus hispidus), underneath abundantly infected hemlock trees,
was found infested with Kuehneola albida. Examples were seen
here. where the two hosts almost touched each other, each
infected with its fungus, and in general the swamp blackberry
had its rust only when situated beneath infected hemlock trees.

‘A few days later, at Stafford’ Springs, another case was found
where infected leaves of the hemlock were close to rusted leaves
of the swamp blackberry, while other specimens of the blackberry
further away were free. As no other rust was at any time found
so situated as to suggest a probable relationship, the writer
became convinced of the connection of these two.

Infection experiments in the greenhouse, using spores from
this Peridermium on leaves of Rubus hispidus, were tried on
three different occasions, but no infection resulted, except pos-
sibly in one case when one sorus of the II stage of this Kuehneola
appeared about sixteen days afterward. As the plants used were
recently transplanted, most of the leaves finally dropping off,
this might explain the failure to infect the host; but on the other
hand, as the plants came from an infected region, though from
a spot apparently free from the rust, the single sorus that finally
developed may not have come from the spores used, but from
a previous outdoor infection. ‘

The most unfavorable point against the relationship of Peri-
dermium Peckii and Kuehneola albida, however, is that with this
Peridermium on the hemlock leaves there occurs a pycnial stage,
while with the Kuehneola on the Rubus host there is sometimes
found a uredinial stage known as Uredo Muelleri also having
pycnia. This Uredo is believed by some, though its exact rela-
tionship apparently has never been proved by cultures, to be
merely the primary uredinium (IT") of the Kuehneola. If it
really is, then the Peridermium probably has no relationship to
the Kuehneola, since no rust is known that has pycnia connected
with more than one of its stages. ' From these considerations it

: 8
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appears that further infection experimex}ts ar.c; nec;ii;;:g
ine the relationship, if any, of Peridermwum g ;
A lleri, and Kuehneola albida. Farlow (10, p- 72) ha
ol fim) ssible relationship of P. Peckii to (;alyptospor_a
Sugg'eStZ' aagz it is barely possible, though not likely, that it
rf::?t‘:’ctl ;vith the Necium discussed la%ter. e
T late XXIX, b. Uredo Muellem.Sch'roet. liff i
IiI s'ft)age of Kuehneola albida in having its sori 13i fi;oar;:d
llv on the upper side of the leaves, a few large ure it
s urring together there, while the smaller uredinia f
z hZez(l:: occur scattered on the under sid-e of the leavc?ssaxz1 :
‘t‘hbu't pycnia. Mueller, who first described thel ;pe;lc;enp'
.do aecidioides, according to SChF&etel{)e (Ii}rlzpta;ei‘iél (;té;g i Ot:
' “that it might possibly
s;?no;xgah:zll:ida, since %oth were f.ound together. Thﬁttthz
ve some relationship is further indlcajced by the fact t ;1 ne
v have they been found together in Europe and also I'Ii
.rica, but on several different species of. R.ubus. In the Sspec1
collecbed in Connecticut on Rubus hispidus, both at torrs‘
rd Springs, this Uredo occurred on the same plants
) oes of Kuehneola albida. The two have
here in New England associated on this
w. 44: 122. 1905) has recently sug-
welleri, instead of being the aecial stage of
a primary uredinial stage of it that merely
‘accial stage.
XXIX, ¢. The II or uredinial stage of
is the more common and injurious of these

very common fungus, when it does occur. it is often abun-
The sori are very small, and show as yellowish circular

ri often occur on the same leaves with these, but are easily
‘distinguished by their white color. The telial spores found here
last summer had all germinated before the middle of July. In
~ the specimens first found on the swamp blackberry both of these

I stage as late as November 30th, we have no doubt but that on
i 28
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this host the fungus carries over the winter through the uredinial
X ‘stage, and so the I stage is not essential for its appearence the
next year. The collections so far made in this state are as fol-
lows: Rubus hispidus, Storrs, II .and III, July 22, II, Oct.
18, 1907; Stafford Springs, II afd III, July 31, 1907; West-
. ville, II, Nov. 30, 1907; Rubus wvillosus, Storrs, II, July 23,
II, Sept. 30, 1907.

-

6. Melampsor?dium Betulae (Schum.) Arth.

Plate XXXI, b. (From a specimen in Seym. Econ. Fungi
231, b). This is a fungus that is not very often collected in the
United States, but apparently occurs as frequently in New Eng-
land as anywhere. Though careful search was made for it in
Connecticut the past season, it was not found. The writer, how-
ever, is indebted to Professor Farlow for specimens collected
on September 20, 1890, by Setchell at Norwich, on Betula populi-
folia. Only the II stage occurs on these. - While both the IT and
III stages have been found in the United States, the I stage has
never been seen here. According to Klebahn (Zeitschr. Pflan-
zenkr. 9: 18. 1899) this stage occurs on the leaves of Larix, and
has been found in several places in Europe. A careful search for
this [Peridermium Laricis (Kleb.) Arth. and Kern] on wild and
cultivated larches in this state last year gave no evidence of its
presence. Just how the fungus passes the winter in this country
and reappears on the Betulae is unknown. As the leaves of the
Betulae do not survive the winter, reinfection from the II stage
on them is not probable. Though not known, possibly the

uredinia sometimes occur on the young twigs, and by this means -
carry over the fungus.

7. Melampsoropsis Cassandrae (Pk. & Clint.) Arth.
(1. Peridermium consimile Arth. & Kern.)

I. Plate XXX, a. The writer (7) has recently shown the
relationship of Peridermium consimile on Picea mnigra to
Melampsoropsis Cassandrae on Cassandra calyculata. Both of
these fungi were found in Connecticut for the first time last year.
The only locality in which the Peridermium was found was in
a spruce swamp along the railroad just beyond West Willing-
ton toward Stafford Springs. When first seen there on July 31st,
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. i n

e just beginning toO shed 'their spores,hax?d \Iz-vil-r:e

E;nV::' Séptember L8th, they were far beyondnt t;iler 12 aves.

i two rows O 5

‘aeci irregularly in one or t¥ i

'.“30‘3;3 oc:: reighti?l cach leaf. The infected leaves are dis
y four

ellowish, and look as if they would be shed prematurely,
d Y ’

icati i » proom formation. The
‘there is no indication of a witches

i i hat flattened, and
in the illustration, are sor.new ;
» ai 5;10:\;;‘ Illigh. They break open irregularly at the wt;)%)
asth: ofange—colored spores, and then gradua:lly wear g,distyl:
ing feature of this species is the very conspicuous rec

pycnia which show plainly in the illustration as the small
) pycnia,

sp:rcdl;s.rust suitable for the alternate stages sfct);:dnlr;tf;
of this Peridermium during the season wa i et
lan :. Cassandrae on the leather leaf under
'ms‘g:z:::p:xiescj Specimens of the leather leaf from ;ccl)li
the swamp, away from the_infected spruces, werrer 5
ed in crocks in the greenhouse. These
fully aud two or three plants, upon .WhICh a
ﬁs‘erapsis appeared, were discarded.
ly entirely free from the rust were
of the Peridermium, and about six-
inial sori appeared on a number of .the
t was ;epeated a short time later, using
hort time in a damp chamber, and 'fhe
this case in about eight days. Infection
ﬁw spores on Rubus hispidus and Pyrola
uce anything. While necessity cor_npelled
dra calyculata from the infected locality, the
1t the sori obtained came from the Perider-
d in the experiments. It is hoped, however, to
the inoculations again the coming year with plants
v above suspicion. : ‘
~ Plate XXX, b. The uredinia occur as minute orange-
w dusty outbreaks on the under side of the leaves. So far
ve been unable to find any suggestion of the telial stage on
is host, though a careful search was made for it during July,
mber, October, January and February* Arthur describes
s stage, but apparently from other hosts. Last October the
stage was found on the leather leaf in Beaver Swamp, at

> addenda, p. 396.
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Westville, and as no spruce trees are anywhere near, there is no

doubt that the fungus can survive without the aid of the aecial
stage. In January a careful examination of the plants in this
locality was made, and a few old uredinia were found on the
living leaves, which largely remain of the plants over the winter,
Some of the branches, after the infected leaves were removed,
were placed under a bell jar indoors, and a few new uredinia
soon appeared, no doubt, from'nearly matured sori. No others
showing during the next ‘week, the branches were left undis-
tdrbed for about a month, when an examination revealed several
hundred uredinia present. These observations show that the
fungus can pass the winter, on the old but living leaves that
adhere to the plants, through the more or less matured uredinia,
or no doubt in some cases, when infection takes place ldte in the

season, through localized mycelia which gives rise to the uredinia
in the spring.

8. Melampsoropsis Pyrolae (DC.) Arth.

Plate XXXI, a. This is commonly known as Chrysomyra
Pyrolae, and occurs in the United States chiefly in the North-
eastern States and the Rocky Mountains on various species of
Pyrola. So far in this state only the IT stage has been found,
and this is striking when once detected, since the under surface
of the infected leaves is thickly, covered with brightly colored
uredinia. The collections for this state are as follows : Pyrola
elliptica, Storrs, May, 1904 (Graff) ; Pyrola rotundifolia, Pine
Rock in Westville, May, 1894 (Sturgis, Fungi, Col. 1814) ; West
Rock, 1902 (Clinton); Vernon, May 25, 1907 (Weatherby).
No aecial stage has yet been discovered for this species.
According to Arthur and Kern (5, p. 432), Rostrup has sug-
gested that Peridermium conorum-Piceae (Reess) Arthur and
Kern may have this connection, since both are found in some-
what the same localities .in Europe and America."' A search for
this Peridermium failed to reveal its presence in Connecticut,
though possibly it occurs in the northwestern part of the state
since it has been found in New York and Northern New Eng-
land. Apparently the aecial stage is not necessary for the
appearance of the rust, as the leaves of the Pyrolae frequently

live over the winter and could easily carry over the uredinial
stage.

; 8
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9. Necium Farlowii Arth. - 1
found on hemlock, T'suga Acazade?szs,p ha;sI ;f):cevr‘lrth g
rthur (2, p. )
‘ m?,de ﬂ'le Fy?e e rrlllea‘:’eﬁziuffir?;shed by Farlow, and col-
N Mass., and by Farlow at
1. at Chebacco Lake, Mass., :
ke describes only the telial stage, and
et o Arthuf_ nly telia and possibly pycnia.
e i S sy yS mour collected at the
5 lects to state, however, that Sey . it
E d possibly on the same trees, a species of .4
nén’lt} tlm-e ’hz'lcnvep well be the aecium of this fu-ngus. Farlf)w
ch‘ 1m%he. ﬁrg to call attention to these fungi. He Baypir
:;: our common Chrysomyxa on LPal};ml;;, a sléeocxelsvI ::a:s
: i ensis at Chebacco e, Essex Co., Y
r'ox.%liwsse}(;‘;ﬁﬁ, in June, 1883. This is probably the sa;nr:
Wy;omxyxa Abietis of Europe, although, as t%le sp(;)‘;;s v&; e
‘ ite ripe, one cannot be certain. If there is a differe é(i
be found in the fact that the teleutospores are arr];.n;g i
reads, which branch less than the European 'forms. ut a
ot Sta f =lop i sed difference might
later stage of development, this supposed e
appear.” At the same time and place Mr. Sey.mour o
- in ' es of Urediniae, also on Abies Canaden-
ches as the species last mentioned, nor on
far as can now be ascertained. Sper-
ant on both sides of the leaves, on whose
> elliptical or elongated sori of a pale yellow
 two rows parallel to the midrib. The spores
r somewhat elliptical, about 13-17u in length,
) be borne in chains, composed of a small number
'ﬁ: is possible that this form is Cacoma Abietis-pec-
, of which I have seen no specimens. From the
Reess, however, this species has larger spores than
1o mention is made of spermagonia. It may be well
designate our form under the name Caecoma Abietis-Cana-
until more exact information can be obtained.” !
The writer is indebted to Professor Thaxter for a specimen
of this Necium collected by him on the cones of hemlock at
‘Hamden, Conn., July 18, 1889, and for another on the branches
nd leaves from North Carolina. While these specimens show
~only the telium, Thaxter wrote on the label of the Hamden

is species,
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a letter written to Professor Farlow, July 12, 1890, said: “I
sent you yesterday fresh cones with mature teleutospores, one
having both Caecoma and teleuto forms side by side. I found a
quantity of material at New Hartford, Conn., but a careful
examination of the leaves on branches where the infected cones
were hanging by dozens revealed nothing. The ‘Chrysomyxa’
which I formerly sent you from North Carolina on the same host
occurred only on young shoots, running from them into the
leaves. Though very commen in North Carolina, I did not find
it on the leaves of any but affected shoots. I find nothing of
the sort here, though - I have looked for these affected shoots,
which are conspicuous. I have found the Caecoma on shoots, of
which I sent you a specimen, twice only.” The writer has never
collected this Necium in Connecticut, though Thaxter found it
not uncommon at the time of his collections, but has seen a
specimen of Caeoma Abietis-canadensis found by Dr. Britton
very sparingly in June, 1900, on hemlock leaves in Westville.
Arthur describes the Necium as occurring on the leaves, while
Thaxter’s specimens show the telia on the cones and young stems
as well, thus indicating that it is sometimes perennial. On the
‘cones and twigs, at least, the spores seem to originate beneath
the epidermal cells instead of in them, as stated by Arthur. The
sori on these parts are also often crowded together so that the
spores from a continuous layer (especially on the cone scales),
across the entire microscopic section, (Plate XXXII, B v W his
gives them the general appearance of being an epidermal layer
of the plant tissues, though they are quite unlike the true epi-
dermal cells. The sori, where distinct, range from 6o—ri20 [L
in depth by 70—300 in length. The simple, slightly tinted
oblong spores are very closely compacted together, so that in
Mmature sori they are narrower and more elongated than in the
immature, F requently they are slightly broader and more deeply
tinted at the apical end, and very rarely have a septum above
their base. They seem to be somewhat larger than those on the
leaves, as given by Arthur, since they vary from 40—85 p in

no doubt is responsible
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" for the distortion of the young stems, which are sh.ghtly sw;(ﬁz:
E . ?r ymetimes more or less curved. The fungus gives a re =
E S:nd Sgule)t:tl;lethe infected stems and cones, due to the superficia
B tinge :
(:0101';31@1:?11:; exactly like Chrysomyxa Abietis, w'hich ha.s septa}te
iy and even less like Calyptospora Goeppertiana, FhlS species
R haps more the characters of the Melampsora-like genera,
‘ kel zﬁn considered, it will perhaps rest easiest fqr the tlm'e
e theg;lew genus created for it by Arthur. While there is
:;eolni);;ive proof that Caeoma Abietis-canadensis has a.nyf conci
. i has been foun
 nection with the Necium, the fact that a Caeoma i
) nd stems, and in some cases assoc i
‘érfthti;elelil‘;isi;rrcx?rirzsryastrongly indicates a relationsh%p. If this .
W'lso, or if Arthur is correct in believing that the1 1N ecmn; }is;hr;z
- other stage, of course the fungus. does not really com bty v
; the limits of this article. It is mclu('ied here because W
ibility that it may have for its aecial stage some species
%osrsi:ierm};um. For example, Peridermium Peckii occurs on the
e host, and there is a bare pos'sibility that the twohare ;Z:;
(ﬁected, since Professor Farlow writes that he found them

together at Lake Sunapee.

10. Pucciniastrum Agrimoniae (Schw.) Tranz.

Plate XXXI, c. So far no aecial stage has been found f9;
is fungus, which in its uredinial. stage is rather cor.m;lotr:l 1e
'rope and America. Presumably if it possesses an aecia s go t:
5 is one of the Peridermia since, where l.m'own, spetlesthe
18 genus have such connection. Tl'le uredmx:et oc?urfon i
under side of the leaves of various species of Agr.lmoma, (t))rm 11{15
numerous, scattered, pale-orange or yf:l!ow, ml-nute outhrea ;
as shown in the illustration. The uredinia of this genus a:;/eba
rather definite peridium, which opens by‘.a pore, guarde ‘d.y
‘more or less differentiated neck cells. In this species jche })en ga
are not sunken very deeply in the tissues, and are hel.d 11n ptac:ub):
the overlapping epidermis. In general they are lentx?u ar oht 4
circular in cross section, and vary from go—18ou }n helg. dy
i6°~360p- in width. The neck cells are somewhat dlfferentlat?es,
but are not nearly so characteristic as in some of the. other spech ;
(P. arcticum americanum, see Plate XXXI.I, 3), being somewt ;1
larger, thicker walled, and more spore-like in appearance than the
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other peridial cells, which are frequently rather indistinct and
semi-gelatinized. The spores are rather sparsely covered with
inconspicuous echinulations, vary from ovoid to subspherical,
occasionally flattened or more irregular, and are 15—20 p, rarely
24 m, in length. i

The telia of this fungus were first described by Dietel (Hedw.
29: 152) in 1890, but are not commonly recognized, probably
because they develop late in the season, and in the specimens we
have collected do not show tosthe naked eye. In cross sections
of the leaf of one of the collections made on October 17, this
stage was shown to be present. The sori occurred beneath the
epidermal cells, and were characteristic of true Pucciniastrum
telia; that is, in cross section the spores showed as twin cells,
" but when viewed from above, as four cells firmly bound together
(see illustration, Plate XXXII, 4). Where the sori are abundant,
the individuality of the cells is almost entirely lost by being
crowded together. The compound spores vary from oval to sub-
spherical, and are about 19—28 p in length.

11.  Pucciniastrum minimum (Schw.) Arth.

Neither the aecial or telial stage is known for this fungus
according to Arthur. We found its uredinal stage on cultivated
Azalea sp., August 14th, 1902, in a Westville nursery, where
it was very abundant. No clue was obtained to its other stages,
and as these plants were soon disposed of, it has not been seen
since. The aecia show as very minute orange-yellow out-
breaks on the under side of the leaves. The peridia are slightly
imbedded in the tissues, are hemispherical to conical flattened,
and about 70—85p high by 140—180ux wide. The neck cells
are thick-walled, and not especially marked or prominent. The
spores are ellipsoidal or occasionally more elongate, minutely
echinulate, and 16—25u in length.

12.  Pucciniastrum pustulatum (Pers.) Diet.

In Europe the above species has been connected by Klebahn
(Zeitschr. Pflanzenkr. g9: 22-6. 1899) with a Peridermium on
Abies pectinata, but so far the aecial stage has not been found
in this country. Possibly Peridermium balsameum Pk., a related
species on Abies balsamea, is this stage, though according to
Farlow (10, p. 20) it has been conjectured that this Perider-
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mium belongs to the American species of the Calyptospora.ld on
Vaccinia. Blakeslee sent the writer, in August, 1907, Peri er-
miuwm balsamewm, from the Adirondacks, where the only suspi-
cious alternate forms found were the II and IIT stages oti Puc-
cindastrum arcticum var. americanum Farl. on Rubus stm'gosus.
(Described in Rhodora 10:13. Ja. 1908.) "I‘hus, while tl}e
specific ties of this Peridermium are doubtful,' it seems certain
that it is connected with some Pucciniastrum (in the wide sense,
including Calyptospora).

The II and III stages of Pucciniastrum pustulatm:n occur on
various species of Epilobium scattered over the United States.
Only one collection, and then only of the II stage, has been made
in this state, on Epilobium sp., at Hartford, Oct. 20th, 1902.
The peridia seem to be composed of plant and fungqus cells, an.d
are hemispherical or decidedly flattened, slightly immersed in
the tissues, and about 45—115 p high by 165—300p wide. Th.e
neck cells, while somewhat more prominent than the other peri- |
~ dial cells, have no especial markings, and seem to be rather

~ fugacious.

13. Pucciniastrum Pyrolae (Pers.). Diet.

This is another species of Pucciniastrum widely distributed
over the United States, whose aecial stage is unknown, -but
which, like the others, is supposed to be a Peridermium. The
only specimens collected in this state were of the II stage, found
‘at Storrs, July 24, 1907, on Pyrola elliptica. This is a much lfess
conspicuous fungus than the Melampsoropsis Pyrolae wh1-ch
occurs here on the same host. Apparently the fungus carries
over the winter through the uredinia on infected leaves. While
no clue to its aecial stage was obtained, it is not likely to be either
Peridermium Peckii or P. balsameum, since infection experi-
ments with these species on this host failed to give results.

SPECIES NOT YET REPORTED BUT PROBABLY OCCURRING IN CONN.

'The following species have not yet been found in this state,
but very probably will be collected here sometime as they have
~ Dbeen listed from adjacent states. »

i Calyptospora columnaris (Alb. & Schw.) Kuehn (C. Goep-
! pertiana) on Vaccinium sps. (1. Peridermiwm columnare
(Alb. & Schw.) Schm. & Kze. on Abies sps. Not yet

T, ST S
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reported in America. Peridermium Peckit and P. balsameum
have been suggested as possibly belonging to this Calyptos-
_pora.)

. Coleosportum Helianthi (Schw.) Arth. on Helianthus sps.

(Peridermium unknown.)

. Coleosporium Senmecionis (Schum.) Fr. on Senecio sps. (I.

Peridermium oblongisporium - Fckl. on leaves of Pinus
sylvestris. Not yet found in-America.)

. Cronartium Comandrae Pk. on Comandra wmbellata. (Peri-

dermium unknown.)

. Cronartium ribicole Waldh. on Ribes sps. cult. (I. Perider-

mium Strobi Kleb. on branches of Pinus Strobus. Liable
to be introduced on white pine imported from Europe.)

. Melampsorellae elatina (Alb. & Schw.) Arth. (M. Caryo-

phyllacearum) on Caryophyllaceae. (I. Peridermium elati-
num Alb. & Schw., Schm. & Kze. on Abies balsamea.)

Puccimiastrum arcticum americanum. Farl. on Rubus strigo-
sus. See Pl. XXXII, 3. (Peridermium unknown but pos-
sibly P. balsameum ; see page 393.)

Pucciniastrum Myrtilli (Schum.) Arth. (P. Vacciniorum)
on Gaylussacia sps. and Vaccinium sps. (Peridermium
unknown.) iy

LITERATURE.

The following are a few of the American references relating

to our Peridermia and their probable alternate stages:

1. Arthur, J. C. Peridermium on Pinus rigida.. Journ. Myc. 11: 52.

Mr. 1905.
Failed to infect leaves of Lobelia syphilitica with spores of aBove
fungus.

2. Arthur, J. C. Uredinales. North Amer. Flora. 7: 85-123. Mr.

3.

4.

1907.

Gives within these pages the heteroecious rusts of N. A. having
Peridermia for their aecial stage, describing all the stages so far
as known.

Arthur, J. C. Cronartium Quercus (Brond.) Schroet. Journ. Myec.
13: 104. S.'1907.

Produced above fungus on Quercus velutina, but not on Q. alba,

by using spores of Peridermium cerebrum from Pinus virginiana.
Arthur, J. C. Peridermium pyriforme and its probable alternate
host. Rhodora g: 194-5. S. 1907.

Suggests from observations made by Dr. Thom of Conn., that

the above is the aecial stage of Cronartium Comptoniae.
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Arthur, J. C. and Kern, F. D. North American species of Peri-
dermium. Bull. Torr. Bot. Club 33: 403-38. Au. 1906.

Give general discussion, keys, descriptions, synonyms, hosts, and
_distribution of thirty species. :
Clinton, G. P. Peridermium acicolum, the aecial stage of Coleo-

sporium Solidaginis. Science 25: 280-90. F. 1007. (Also note in
Ann. Rep. Conn. Agr. Exp. Stat. 1906: 320. My. 1907.)

Proves by observations and inoculation experiments the rela-
tionship of the above rusts.

Clinton, G. P. Notes on certain rusts with special reference to their
Peridermial stages. Science 27: 340. F. 1908.

Proves by infection experiments the relationships of Peridermium
pyriforme to Cronartium Comptoniae and P. consimile to Melamp-
soropsis Cassandrae, and suggests possible relationship of P. Peckii
to Chrysomyzxa albida. ]

Farlow, W. G. Appalachia 3: 239-43. Ja. 1884.

Gives notes on Peridermia of the White Mountains.

Farlow, W. G. Notes on some species of Gymnosporangium and
Chrysomyxa of the United States. Proc. Amer. Acad. Arts Sci.
20: 322-3. 1885.

Gives notes on Chrysomyxa Ledi, 11, 111, and Uredo Ledicola, on
Ledum, and suggests Peridermium (probably P. Abietinum) on
Abies nigra may be associated with former; thinks Aecidium
pseudo-columnare of Kuehn may be the same as P. balsameum of
Peck; also gives notes on Chrysomyxa Abietis (?) and Caeoma
Abietis-Canadensis.

Farlow, W. G. Aecidium sps. Bibl. Ind. N. A. F. S. 1905.

Gives bibliography of the species of Peridermium (under the form
genus Aecidium) with notes upon the following: Aecidium Abie-
tinum (p. 13), A. balsameum (p. 20), A. carneum (p. 25); 4. cere-
brum (p. 27), A. conorum-Piceae (p. 35), 4. decolorans (p. 38),
A. deformans (p. 30), 4. elatinum (p. 40), A. ornamentale (p. 71),
A. Peckii (p. 72), A. Pini (p. 75).

Farlow, W. G. and Seymour, A. B. Prov. Host Index Fungi U. S.:
158-170. 1801 X

List, under the various hosts, species of Peridermia that have
been reported for the U. S.

Freeman, E. M. Minnesota Plant Diseases: 275-7. JL 1905.

. Gives notes on pine stem rust, leaf rust of pines (suggests rela-
tionship to rusts on asters and goldenrod), and witches’ broom of
balsam fir.

Kellerman, W. A. Pine rust, Peridermium Pini. Journ. Myc. 11: 32.
Ja. 190s.

Sowed spores of “Peridermiuwm Pini” obtained from Ohio on
Campanula Americana outdoors and produced urediniospores, thus
proving the fungus on the pine to be the aecial stage of Cole-
osporium Campanulae.




396 CONNECTICUT EXPERIMENT STATION REPORT, 1907-190S8..
14. Peck, C. H. Peridermium pyriforme Pk. Bull. Torr. Bot. Club
6: 13. F. 1875,
Describes this as a new species on pine branches, probably from
. Newfield, N. J.
15. Seymour, A. B. Peridermium Pini Léy: var. acicolum Wallr. Eco.
Fungi 223. 18g3. g
States that this species on Pinus rigida is commonly associated
*with Cronartium on Myrica asplenifolia.
16. Shear, C. L. Peridermium cerébrum Pk. and Cronartium Quer-
cuum (Berk). Journ. Mycr 12: 8992, My. 1906.
~ Gives results of outdoor inoculation experiments by which the
Peridermium is shown to be the aecial stage of the Cronartium;
gives hosts and distribution of each.
17. Underwood, L. M. and Earle, F. S. Notes on pine-inhabiting
species of Peridermium.  Bull. Torr. Bot. Club 23: 400-5. O. 1896.
Give notes on three species from Eastern U. S. and mention
three others from the western part which they have not examined.

ADDENDA.

(1) See Kuehneola albida, p. 383. The writer is indebted to Professor
Farlow for calling his attention to an infection experiment with this
rust by Ernest Jacky, published in the Cent. Bak. Par. Infek. 18: o91-3.
February, 1907. This writer claims to have produced Uredo Muelleri on
Rubus fruticosus from Phagmidium [Kuehneola] albidum on the same
host. As this experiment was conducted'in the woods merely by laying
infected leaves on the plants, and as these leaves came from plants which
also contained Uredo Muelleri at that time, there may be some question
about his conclusion. In a late more careful experiment, using Uredo
Muelleri he produced Uredo Muelleri, apparently as he claims.

(2) See Melampsoropsis Cassandrae, p. 386. On May 4, 1008, just as this
paper was going to press, the writer succeeded in finding the IIT stage of

" the above fungus on Cassandra calyculata, at Beaver Swamp, Westville,
on the same plants that the II stage was found on during the previous
fall and winter. The sori are small, about one-eighth of an inch or less
in diameter, are situated on the under surface of the leaves (though
also. discoloring the upper surface) and show to the naked eye as slightly
elevated, waxy, chestnut-red areas. These may be distinct or somewhat
run together, and under a hand lens seem to consist of more minute
divisions really caused by the leaf venations. The sori at this time were
scarcely mature, but undoubtedly some of them would mature very
shortly. Their season, apparently, is from May to June, which is
the only time of the year I had not before looked for this fungus.

PLATE XVII.

a. Baldwin Spot, p. 340.

b. Spray Injury, p. 342.

TROUBLES OF THE APPLE.



PIUATE XTX.

L

a. On young Currant shoot.

b. On fruit of Gooseberry.

POWDERY MILDEW, Sphaerotheca mors-uvae, p. 348.



g ”

a.

1200 20 ) S

Leaf Scorch of Farleyense Fern, p. 349.

b. Rust of Juneberry, p. 351.

DISEASES OF FERN AND JUNEBERRY.




: : ; PLATE XXI.

o

HERBARIUM CONN. AGR. EXP. STA

Sclerotia from the soil. X 2.

b. Artificial cultures on corn meal and agar.

STEM ROT FUNGUS OF HERBACEOUS PLANTS, p. 351.



b. Showing injury to leaves. X 2.

BLIGHT OF WHITE PINE, p. 353.



o

PLATE XXIII.

a. Internal Brown Spot, a
physiological trouble,

p. 355-

Surface of tubers greatly X.

c. Spore stage. d. Sclerotia.

b DISEASES OF POTATO TUBERS.



R —— LW R —

a. Formalin. (Plot 1) b. *Steam. (Plot 2)

c¢. Weak formalin sprinkled. d. Check, no treatment.
(Plot 5) (Plot 6)

(*Shortly before photographing, the best plants were pulled, so this should really show
somewhat better than a.)

TREATMENT OF TOBACCO SEED BEDS FOR ROOT ROT, p. 365.

a




PLATE XXV.

a. 1 on Pinus rigida. X 4.

b. II on Campanula rapunculoides. X 2.

LS

c. III on Campanula rapunculoides. X 4.

| (Peridermium Rostrupi), |1, 1ll STAGES OF Coleosporium Campanulae, p. 374-



PLATE XXVI.

a. Showing a bunch of infected leaves natural size. I.

O. ik,

b. O, I on Pinus rigida. -X 8.

O, | (Peridermium acicolum), STAGES OF Coleosporium Solidaginis, p. 375.



PLATE XXVIT.

a. II on Solidago rugosa. Natural size and X 8.

b. 1II on Solidago rugosa. X6.

I, 1l STAGES OF Coleosporium Solidaginis, p. 377-



PEATE XX VITT.

On Pinwus sylvestris.

a. I natural size.

On Comptonia asplenifolia.

c: I dy i e LEDES e,
| (Peridermiuwm pyriforme), |1, Il STAGES OF Cronartium Comptoniae, p. 380.



PEATE XXTX.

a. I Peridermium Peckii on Tsuga canadensis.

b. 11" Uredo Muelleri on Rubus hispidus.

c. III Kuehneola albida on Rubus hispidus.

I, I, 11l STAGES (X 4) POSSIBLY OF THE SAME RUST, p. 383.




PLATE XXX.

o

a. O, I on Picea nigra.

b. II on Cassandra calyculata.

O, | (Peridermium consimile), || STAGES (X 4) OF Melampsoropsis Cassandrae, p. 386.



PLATE XXXI.
Melampsoropsis Pyrolae, p. 388. Melampsoridium Betulae, p. 386.

a. On Pyrola rotundifolia. X 4. b. On PBetula pumila. X 2.

Pucciniastrum Agrimoniae on orimonia Sp., P 30E, R 2.

Il STAGE OF THREE HETEROECIOUS RUSTS.



o

PLATE XXXII.

a. spores; b. germ tubes; c. peridial cells; d. peridium; e. neck cells
of peridium; f. epidermal cells of host; g. parenchymatous cells of host;
h. mycelium; i. fertile cells of mycelium. 14 (1) Peridermium acicolum,
(2) P. pyriforme; (3) P. Peckii; (4) P. consimile. 2'2 Germination of 11
spores of (1) Coleosporium Solidaginis and (2) C. Campanulae. 3. Partial
section through peridium of Pucciniastrum arcticum var. americanum.
4% Compound spores, 111, of Pucciniastrum Agrimoniae, shown in longi-
tudinal (1) and cross (2) section. 5% Cross section through telia of
Necium Farlowii on stem (1) and on cone (2).

I, 11, 11l SPORE STAGES OF CERTAIN RUSTS.



PART VIIL

REPORT OF THE AGRONOMIST,

EDWARD M. EAST, Pu.D.

1. THE PROSPECTS OF BETTER SEED CORN IN CON-
NECTICUT. ‘

At the current prices for grain, dairying is a business with a
small margin of profit. Largely because of these high grain
bills, the acreage devoted to corn in Connecticut will be materially
increased in the next few years. In no other field crop is there
so much net gain to the feeder.

Greater care in the future production of the crop, how-
ever, would double the yield without increasing the land at
present devoted to its culture by a single acre. Good seed, good
soil and proper cultivation are the three factors needed to reach
this end ; and good seed holds out the greatest promise of raising
the average yield with the smallest additional cost to the farmer.

About 12,000 bushels of seed corn are used annually in
Connecticut, nearly all of which is saved by the growers them-
selves. Perhaps no other state yields the palm in the number of
varieties in use. Nearly two hundred different kinds are grown,
and many of them have been originated within its limits. Yet
this fact is more of a curse than a blessing. At least ninety per
cent. of these varieties should be discarded because they produce
smaller yields than other existing varieties; but, in spite of this
fact, too many corn growers hold to a poor variety through
misplaced loyalty to some early ancestor who originated it.

Every corn grower does not have the desire, the ability, nor
adequate opportunity to breed high grade seed corn. The pro-
duction of seed in a commercial way demands time, attention and
knowledge in the producer. For these reasons, this station does
not recommend that every farmer should continuously save his
own seed. It is far better that the man who grows from one to

29
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ten acres of corn should purchase his seed from some neighboring
corn breeder who is producing a variety adapted to the soil o?f
that locality. Neither is it recommended that every farmer
should go into corn breeding as a business. It seems quite
possible, however, for some ten or fifteen farmers to make a
commercial success of raising and selling seed corn. These men
should not expect to succeed in such work without growing a
very good quality of seed. When this is done, there is no doubt
but that Connecticut could furnish seed for the whole of New
England, as it is possible to breed only very early varieties suc-
cessfully in latitudes more northern than our own state.

Seed Corn for Different Purposes.

Dent Varieties. As a consequence of the growing favor of the
silo, one of the primary needs in Connecticut is a dent variety with
a tall, stout, succulent stalk which produces two medium sized
ears. .Two ears upon one stalk will mature at practically the
same time as will one ear of the same average size. This we
have shown by many notes, taken upon several different varieties
as to ‘th(‘e maturity of the ears upon one-ear and two-ear stalksj
If corn is planted three stalks to the hill, three and one-half feet
apart each way, every stalk of a perfect stand must produce only
Fwo very small, four-inch ears, weighing about five ounces each
in order to yield one hundred bushels of shelled corn to the acrej
So we see that it does not take large ears to produce a large crop
when perfect, vigorous seed is used.

‘We have, at present, several tall silage varieties yielding large,
single ears. They are composed of mixtures of strains which
pro‘dl?ce ears with various numbers of rows and other charac-
teristic differences of little importance to the eye of the casual
observ.er. These differences are wmportant, however, because
they distinguish various strains, some of which are better in every
way t}'lan others. The same statement might be made about all
varieties, although some have many more of these strains in their
make—u.p than others. If a prospective corn breeder is situated
upon rich soil and'low land in the southern part of the state, he
cann.ot do better than begin to breed out the poorer. types ;hat
partl.al.ly compose one of these large silage varieties. In other
locahtl.es, tI.le .production of the smaller two-eared type is prefer-
able, since it is in the last few weeks before corn is put into the
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silo that the great gain in dry matter is made, and we must not
lose this additional yield by growing a corn that must be ensilaged
while yet in the milk, in order to avoid frost. Any corn of which
the majority of ears reach the proper stage for ensilage—the
kernels beginning to dent—before danger of frost, can be bred
for seed, if proper care is used in curing.

Flint Varieties. Although ensilage varieties are increasing in
favor, there is and always will be a demand for corn which will
mature and can be husked and stored in cribs. In this respect
the flint varieties.are a heritage from our forefathers that should
not be neglected in Connecticut. A number of varieties pos-
sessing desirable qualities have been developed, but even these
can be improved. Their principal ‘faults are the difficulty of
husking the ears, due to their large shanks, the propensity for
the growth of “suckers” which produce no ears, and the great
length of the ear-shank which thereby tends to break too easily.
There is also little doubt that strains could be isolated which have
a much greater tendency to produce two or more €ars upon each
of their stalks than have the varieties grown at present.

We wish to call especial attention to the possibilities of flint
corns, for we believe that flint varieties can be produced that, with
the same growing period, will compare favorably in yield with
dent varieties. They possess a slightly higher feeding value than
dent varieties, due to their higher protein content; yet very little
selected flint seed corn is for sale at any price.

Sugar Varieties. The sweet corn interest in the state is largely
in producing a seed supply for more northerly regions, where it
is grown for canning purposes.  The type desired by these
growers is a medium large variety, with straight rows and long
kernels. A cylindrical ear is not especially necessary, because
tapering ears can now be cut with the improved machinery.
Varieties having too large an ear are undesirable, because, in the
short season of some of the Maine districts, they will not mature
sufficiently to give a satisfactory canning weight per bushel.
Straight rows are demanded because of greater ease in silking,
and only varieties with white kérnels are accepted.

There is also a demand for early sweet corn by those who grow
trucking crops to sell at nearby cities. On account of the

" number on the market, and the limited demand for the seed,

these varieties offer the least inducement to a farmer to become
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a specialist in their production. Yet even in this case, the market
is not entirely local, because of the penchant of New Jersey and
Maryland growers for Connecticut seed.

In an ear-to-a-row test of Stowell’'s Evergreen, we found a row
with a manifest tendency to cover the ear with several thicknesses
of husk; that is, the number of short nodes on the shank was
greater than usual, as is illustrated by the ear at the left, in Plate
XXXIII, a. These ears remained in table condition for over
a week, while ears like the one shown at the right of the figure
remained in prime condition only one day.

If similar thick-husked strains were developed in those varie-
ties used exclusively as table vegetables, there should be a great
demand for them owing to their keeping quality.

Different Localities. ,

The soil of Connecticut is a glacial drift. It is not uniform,
and at present no recommendations can be made as to the proper
varieties for growing upon different soil types. The only divi-
sions possible are based upon the differences in climatic conditions.
Along the southern coast line, and in the Connecticut River
valley, there are many districts where a constant supply of mois-
ture during the summer season makes it possible to grow a large
amount of forage per acre. These are districts primarily fitted
for breeding seed corn for silage purposes. On the other hand,
the hills in the northern part of the state demand an early corn,
and varieties should be grown which are adapted to their soil and
climatic conditions. ! :

Corn Breeding in Progress at Present.

There are several men who have started work in corn breeding
from the commercial standpoint. A short description is given
here to show what these men are doing along these lines. This
does not mean, however, that all corn breeding work is preempted,
for such is not the case. There is not nearly enough good seed
corn for sale to supply the present demand, and the demand for
good seed corn will increase rapidly if farmers will awaken to
the greater possibilities lying within the use of better seed.

. Newgate Flint. Mr. F. B. Walker, of Granby, has been breed-
ing Newgate flint for two years. This corn is supposed to have
originated from a cross between a variety-of the Canada type and
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a dent variety. It has a stalk nearly as large as most dent
varieties, and yet the ear as shown in Plate XXXIII, K, is charac-
teristically an eight-rowed flint. In the season of 1g9oy7, Mr.
Walker’s breeding plot, fertilized by about eight tons of manure
and five hundred pounds of corn fertilizer per acre, produced
113 bushels of shelled corn per acre. The writer made a count
of forty hills taken at random in this breeding plot, and found that
there was an average of 214 ears per stalk.

Longfellow Flint. Mr. George A. Hopson, of Wallingford,
has been breeding this well-known variety for two years. A
selected sample of his corn is shown in Plate XXXIV, b. Mr.
S. M. Foster, of Westport, has also had a breeding plot of this
variety for two years.

Leaming Dent. Mr. F. H. Stadtmueller, of the Vinehill Farm,

Elmwood, is breeding this variety for greater yield of both ears
and stover. A selected sample of his corn is shown in Plate
XXXV, a. '
. Early Sharon Dent. Mr. Charles S. Phelps, of Grassland
Farms, Chapinville, is breeding this variety with the idea of
adapting it to produce the largest possible yields compatible with
maturity, upon the high lands of the northwestern portion of the
state.

Stowell’'s Evergreen Sweet. This station has a breeding plot
of this variety on S. D. Woodruff and Sons’ farm at Orange. L
strain has been developed, as shown in Plate XXXV, b, that
with care matured a very high yield of good ears, even in the poor
season of 1907.

Caring for Seed Corn.

In seasons where there is some doubt as to whether the seed
will mature, the old practice of ‘“topping” is recommended.
Care should be taken, however, never to top the corn before it
has begun to dent. The procedure will not be necessary in the
case of flint varieties.

The kind of ears desirable for seed corn, and methods for their
selection have already been discussed in some of our previous
publications. (See Bulletin No. 152, “The Improvement of
Corn in Connecticut,” and Bulletin No. 158, “The Relation of
Certain Biological Principles to Plant Breeding.”) But even
after properly selecting seed corn in the field, improper treatment
will render it worthless. If a successful seed corn business is
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to be conducted, nothing is more important than proper seed-
houses. Even mature field corn has at time of harvesting a very
high moisture content, and on this account is likely to be injured,
both by fermentation and by freezing. If sweet corn, in particu-
lar, is brought into a warm room without proper ventilation,
fermentation takes place, and various moulds begin to grow,
rendering a great deal of it incapable of germinating, and reduc-
ing the vigor of the remainder. With other corns there is greater
likelihood of premature germination than of fermentation.

It is naot a great mishap if seed corn freezes, provided it has
been properly cured beforehand, but if it freezes when full of
moisture it is ruined. Corn, when thoroughly dry, is not affected
by cold; but, on the other hand, with our open winters and sudden
changes from snow to rain, or from temperate to below zero
degrees, corn which has once been thoroughly dry is likely to
absorb sufficient moisture to make it again subject to injury from
freezing. This is a great argument against leaving seed corn in
indiscriminate piles in seed-houses, even after it has been thor-
oughly cured. There is probably no necessity for continuous
artificial heat, but seed corn should be stored during the entire
winter so that there is a proper circulation of air around each
individual ear. The ear figured in Plate XXXVI, a, is an
illustration of what can actually be done by proper care. This
ear of Stowell’s Evergreen was picked when it was in prime
table condition, and yet, after being carefully dried, ninety-five
per cent. of its kernels germinated and produced healthy sprouts.

Plate XXXVI; b, shows a very desirable type of seed-rack for
flint and dent varieties. Laths are nailed to the timbers as
shown, leaving only sufficient space to lay the ears in rows.
There is a circulation of air around every ear with the exception
of the two points at which they touch the laths. If arranged in
tiers so that two ears can be laid end to end, a large number of
ears can be accommodated in a limited space, besides allowing
for narrow aisles to facilitate handling the crop.

The ideal manner to render such a house rat and mouse proof

is to have a raised cement floor, using extending strips of sheet
iron as protectors. For an inexpensive seed-house, nothing
is better than wooden post foundations guarded by tin extensions
half way up to the floor. If care is taken not to unload any of the
rodents when bringing in the crop, but little trouble may be
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expected. In any case, however, a good cat is an aid not to be
despised.

A still more desirable type of curing-rack is shown in Plate
XXXVIIL. This rack is merely to illustrate the type of the dryer,
and should be changed in detail to make a practicable seed-house
for a commercial seed grower. The one shown in the figure is
three feet square by nine feet high, and holds 2,000 ears. Nails
are driven directly through at intervals of three inches each way.
They are then bent slightly upward. Ears of corn will dry
perfectly upon such a rack, because there is complete circulation
of air around each ear. This is the only practicable rack for
drying ears of large-eared varieties of sweet corn. In other
types of racks, where the ears rest upon something,—be it wood
or wire netting,—they must frequently be turned over, and still

. run a great chance of becoming mouldy.

To arrange a large seed-house after this plan, frames are built
of any size desired, and made so they can be hooked to the ceiling.
One frame can be filled after another, until the whole seed-house
is full. There is little trouble from rats when they are suspended
in this manner. If the seed-house is mouse proof, however,
these frames can be slipped into grooves on the ceiling and floor
and manipulated more easily than when suspended.

No farmer should go into the seed corn business without a
good, well-ventilated curing-house, with some arrangement in it
for artificial heat.

The Preliminary Germination Test.

Mr. J. W. T. Duvel states that out of 3,300 ears of farm-
selected seed tested by the U. S. Department of Agriculture,
more than one-half of the samples were unfit for seed. In view
of this fact every ear of corn grown in Connecticut should be

. sampled and its vitality tested before planting time. This is
work that can be done in the winter when plenty of time is avail-
able, and will repay the labor many times. There is no doubt
but that this alone would increase our yield at least ten per cent.,
and perhaps a great deal more.

Many men believe that they are able to pick out the kernels
that will not grow by examining their germs. This is merely an
egotistical fallacy. Nearly all of Illinois’ great exhibit of seed
corn at the St. Louis Exposition was composed of ears which
would not grow. They were sent there just because they were



404 CONNECTICUT EXPERIMENT STATION REPORT, 19077;908

valueless as seed corn, although they were large in size and
beautiful in appearance. But even if ears with dead germs could
be rejected by their appearance, there would be just as good
reason for testing them as before. The ears which will germ-
inate, but which germinate poorly and produce small, weak,
barren stalks, should also all be discarded. They cumber the
ground and receive their proportion of cultivation, but render no
return. The preliminary germination test is the place to detect
and remove all such impostors.

Many methods for making germination tests have been
described in various publications. Any farmer has sufficient
ingenuity to fit up something to answer the purpose with material
at hand. The points to be observed are: first, sufficient, but not
an excess of moisture; second, proper aeration, for without air
seeds cannot germinate; and third, a constant temperature of
about 80° F. |

For a seed corn specialist who expects to test a large number
of ears, a good method is to cover a wooden box with an inch of
sawdust, and fit it with a removable wire netting with meshes
large enough to allow the kernels of corn to pass through. A
large number of ears can be germinated according to this scheme
in quite a small box, by placing the kernels in series in the
moistened sawdust through the meshes of the netting, and after-
wards covering with a wet cloth and keeping in a place having
the proper temperature.

For the farmer who grows only from five to twenty acres of
corn, probably the easiest method of testing the ears. is the dinner-
plate method, illustrated in Plate XXXVIII. Fill a common
dinner plate with clean, white sand. Such sand is less likely to
mould and thus interfere with the test than if it contains organic
matter. Moisten the sand thoroughly with water, but do not
saturate it. Many failures are due to the fact that the sand is
too wet, and the corn fails to germinate through lack of air.
Having moistened the sand, mix it up well with the fingers"to
aerate it, and press it gently into form in the plate. It should be
loose enough to allow the kernels to be pressed in easily with the
fingers.

Now separate the sand into divisions by pieces of cardboard
as shown in Plate XXXVIII, b, and the plate is ready for the
samples. Lay the ears to be tested in order, on a bench where
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they will not be disturbed. Then take up each ear in succession
and take from it three kernels. Take one kernel from about one
inch from the butt; turn the ear one-third around and take
one kernel from the middle; again turn the ear one-third of the
way around and take one kernel from about one inch from the
tip. This is the least number with which it is possible to make a
fair test. It would be much better if five or six kernels were
tested from each ear. Press the kernels firmly into the sand until
flush with its level. Leave the space of one kernel between
kernels from different ears, in order the better to enable you to
make the count of the germinating kernels. Sample each ear in

- like manner. Lay the sampled ears back on the bench in the

same order in which they were sampled, and you will then be
able to reject all individual ears which do not prove their growing
power by sending up vigorous sprouts.

When the plate is full invert another plate over it to hold the
moisture, and set it underneath the kitchen stove or in some other
convenient place where the variation in temperature is not greater
than between 75° and 95°. Watch the plate to see that there is
enough moisture for proper germination, and in from 30 to 60
hours the germinated kernels will be ready to count. When
ready to make the count take a sheet of blank paper and put down
consecutive numbers for all the ears sampled. Cross off any ear
whose kernels have not germinated, or whose sprouts are below
the normal in vigor. n

Purchase of Seed Corn.

Just a word about the purchase of seed corn. Much seed corn
is bought as shelled corn. This should never be done. Seed
corn purchased in the ear brings a slightly higher price, but
it is well worth this difference. Many times the seedsman pur-
chases the entire crop of a farmer who raises good corn, and no
selection is made except possibly to separate the kernels of
different sizes. As seed corn sent out in the ear is an advertise-
ment of the sellers’ product, only the best ears are shipped in this
manner; and if these ears are not satisfactory to the purchaser
he can reject and return them. Further, a mixture of shelled
corn may give a low percentage of germination, but there is no
means of rejecting poor kernels. On the other hand, when the
corn is in the ear, each ear can be given a preliminary germination
test, and all ears falling below the standard can be discarded.
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II. PRACTICAL USE OF MENDELISM IN CORN
BREEDING.

A number of corn growers in Connecticut have made natural
crosses between varieties of corn that possess quite distinct
characters. This has been done by planting two varieties in
altern.ate réws, and detasseling one variety before it begins to
shed its pollen. By selecting from these crosses —the detisseled
rons,—s'e\./eral varieties have been obtained that, are believed b
their originators to bossess superior merit. Unfortunatel .Z
lack of kr?owledge of the way in which certain pfominent cha};,ac
ters are inherited has left these strains with such a “mj d’:
appearance that there is absolutely no market for them as :z d
corn. For example, I recall a grower who has crossed 2 yelloew

and a white race of flint corn; and has combined the ability to -

produ.ce‘ an ear with well filled, regular rows possessed by one of
the f)rlgmal strains, with the large stalk characteristic of the othe
strain. But the combination strain that he now possesses pr f
duces heterogeneous mixtures of yellow and white kernels 'P}‘}cl) 3
pl:oblem tl:lat he wishes to solve is, how to produce a strain th :
WI’III‘ be un.lform in appearance, in the most direct way possible. 5
behahef wrltfer has .been engaged for several years in studying the
i Vior or certain characters of the corn plant after crossing
i bff dafa are not sufﬁcientl).r complete for a final rebort on the:
subject, but we propose to discuss at this time the proper method
Z);f prgcedure to obtain uniform marketable seed corn fromoa
asocssloitween two varieties that differ in striking characters, such
thi(sforrellls (1), Webl?er .(2) al?d Loc1.< (3) have each discussed
i work from the scientific point of view, but'none of them have
;)n icated any Practi‘cal use of the knowledge. From our crosses
etween varieties differing in a large number of characters, we

De(ult? B(é;)rl(‘;;s,lg. Untersuchungen tiber Xenien bei Zeg mays. Ber.
il mays‘. D;tto.lgfo.ZIIISQQ.I Also, Ueber Bastarde zwischen Rassen von
ey Pl. . 190I.. (2) Webber, H. J. Xenia in Maize,
S Ehye 7 S" D, A 1900. (3) Lock, R. H. Studies in

Pl Lo ;
ant Breeding in the Tropics. IIT Experiments with Maize. Annals of

the Roy. Bot. Gar. Peraden;
" ya 3: pt 2, 05-184. 1906, F
S;;;encgca e%(planatlon of Me.ndelism see Bulletin No. 158 é?)thisogt:tigilore
e Relation of Certain Biological Principles to Plant Breeding.” o
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have selected for discussion only those which interfere with the
production of marketable seed corn. The work corroborates that
of Correns and of Lock, and no claim is made for many new
features. It is believed, however, contrary to Lock’s statement,
that there is no “reversal” of dominance in cases where the
blue color does not appear as xenia (immediate change in a
kernel due to foreign pollen) in white (female) x blue (male)
crosses. The blue color is present, although latent, and there is
reason to believe that this latency is due to another heritable
factor which, when present, does not allow the manifestation of
the blue color. Further, it is believed that the wrinkled, sugary
character never appears as xenia when-the pollen of sweet varie-
ties is applied to the silks of flint or dent varieties, as has been
stated by Webber (2). Webber himself has stated in a personal
communication to the writer that he believes his former statement

to be in error.

Inheritance of Characters in Corn.

The prominent characters which differentiate varieties of corn
obey a law of heredity that has but recently been corroborated
and accepted, after remaining unnoticed for thirty-five years in
the files of an European scientific journal. It is known as
Mendel’s (4) law.

Mendel’s work supports the theory that characters are actually
inherited as units. That is, such a character as flinty kernels, in
corn, is either present or it is not present. There may be minor
differences in the appearance of the grains, but this character is
inherited as a unit. If a sweet corn is crossed with pollen from
a flint corn, the resulting kernels are all flinty in appearance.
This is because the endosperm, or part of the kernel surrounding
the embryo, partakes of its hybrid character. The flinty appear-
_ance of the kernel is due to the possession of some character that
produces the hard, translucent endosperm. When this character
is absent the kernels dry up without maturing their starch,
giving the wrinkled appearance common in sweet corn; the
presence of the character causes the full development of starch
that is normal in flint corn.

Pairs of characters such as these, affecting a certain plant
structure, are called contrasted or allelomorphic pairs. The first
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law of Mendel concerns this appearance, and is called the law of
dominance. :

The Law of Dominance. k

If two contrasted characters which have previously bred true
are crossed, one only, the dominant character, appears in the first
hybrid generation; the other, the recessive, is present but is
hidden by the dominant character.

Since, in most cases there is not complete dominance when two
contrasted characters are crossed, the law is not general. In
corn, however, there is almost complete dominance in the charac-
ters that we will discuss.

Mendel’s second law treated of the way in which such con-
trasted characters are transmitted in succeeding generations.

Mendel’'s Law of Inheritance.

In the generations succeeding a cross, self-fertilized plants
grown from its hybrid seeds reproduce both contrasted charac-
ters in the proportion of three of the dominant character to one
of the recessive character. Furthermore, inbred plants bearing
the recessive character continue ever after to breed true, while
those plants bearing the dominant character are one-third
dominants which ever after breed true to the dominant character,
and two-thirds hybrid dominants which contain the recessive
character in a hidden condition. ;

The theory supposes that when a dominant and a recessive
character meet in a cross, the germ cells which are produced in
the hybrid do not blend these characters, but possess either the one
or the other; and as the possession of either character is a matter
of chance, on the average 50 per cent. will bear the dominant and
50 per cent. will bear the recessive character. In a plant, for
example, 50 per cent. of the pollen cells would bear the dominant
and the other 50 per cent. would bear the recessive character.
One-half of the egg cells, likewise, contain the dominant, and
one-half the recessive character.

Now, if we could pick out at random any one hundred pollen
or male cells to fertilize any one hundred egg or female cells, we
can see that there are equal chances for four results. A dominant
male cell might meet a dominant female cell, a dominant male cell

a recessive female cell, a recessive male cell a dominant female
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cell, and a recessive male cell a recessive female cell. In an
abbreviated form it amounts to this:

D——>D
Male D \< D Female
cells Riatims R cells
R—>R

We have (D+D), (D+R), (R+D) and (R-+R) plants
formed in equal quantities, but as the two middle terms are the
same, we can reduce the formula to one (D+4D) to two (D+R)
to one.(R+R). But wherever there is a D present in the germ
cell, the dominant character shows while the recessive character
is hidden. The one part or the 25 per cent. of the individuals
showing the character (D-}-D) will appear to be just like the two
parts or 50 per cent. of the individuals having the character
(D4R). Therefore, there will be 75 per cent. of the individuals
which will show the dominant or D character, while 25 per cent.
will show the recessive or R character. These 25 per cent.
showing the R character will ever after breed true, because they

' contain nothing but the recessive character; while of the 75 per

cent. showing the dominant character, one-third or those having
the pure (D4-D) character will breed true in succeeding genera-
tions, while the other two-thirds having the (D-+R) or hybrid
character will again split in the next generation.

This is Mendel’s original exposition of the theory, but modern
biologists have given a somewhat different interpretation of the
facts. Instead of 50 per cent. of the germ cells bearing the flint
character and 50 per cent. bearing the sweet character in the sweet
X flint corn cross; the better explanation is that all of the germ
cells contain the faculty for producing sweet corn grains, but
that 5o per cent. of them contain in addition the presence of a
flint producing character. If we could wipe out the flint pro-
ducing character from flint corn, we would have left the sweet
producing character; that is, the “flint” character is super-
imposed upon the “sweet” character. The pure flint corn
produces germ cells bearing two factors, one for flintiness (F)
and one for sweetness (S). When it is self-fertilized or fertilized
from another flint plant, an individual is produced whose germ
cells have the formula F S; but the individuals resulting from
these germ cells always have the flint character through the
presence of the flint factor F. 1In the same way the pure sweet
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corn produces germ cells carrying two factors, one for sweetness
(S) and one for absence of flintiness (f).

In cross breeding, germ cells F S from the “flint” plant meet
}g;-erm cells fS 'from the “sweet” plant, and the resulting hybrid
as a constitution F SfS. In appearance st is like a pure fli
because of the presence of the “flint” character. This h blfl(;
produces germ cells F S and £ S in equal quantities, which, Zrhr;n

meeting by chance upon self-fer

results: ' oy
. gs——;Fs
pollen SNEGEIRIS e
cells f S/<f S cgﬁs
f S—f S

There results one part i
. pure flint kernels (FSFS), to t
parts hybrid kernels (FS{S), to one part pure swe(zt’ kern‘é\llcs)

(f$£5).

Dominance of Characters in Corn Breeding

i We will consider si)f pairs of characters that are very striking
n :cilppearance, and which if not “pure” are likely to render our
:iec : gnrrtlzrketalble, even though some of them are of little import
in themselves. After crossin i |

; g, the pairs have been
by experiment to behave in the following manner : e

Flint Dominant to Sweet
Flint £ “ Dent
Dent r “ Sweet

gurple : “ No Purple, or White
ReIlow : “ No Yellow, or White
ed : “ No Red, or White

Flint-Sweet Crosses.

I.f a varier of sweet corn is used as the female parent and a
Zarlety of' flint corn as the male or pollen parent, the resulting
tar ;onta.lns kernels exactly like the flint parent. (Notice the
ir\:/(;) : };br;cg;;(rlnels caused by flint pollen, near the tip of the ear

ate X, a). This result, caused b
1X, 2 y the pollen of th
current year, is called xenia. It ha I g
/ : s been shown to be due t
the fact that the endosperm is hybridized as well as the embryocf

4 Ao ;
nd as there is presence of the dominant character, flintiness, the

re 'S i
sult shows in the first year. There is evidently something

tili;ation, give the following
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introduced by the pollen of the flint corn that enables the sweet
corn kernels to proceed further in their starch development and
produce kernels with the characteristic appearance of flint
varieties. '

On the other hand, if the flint corn is used as the female parent
and the sweet corn as the male parent, no apparent affect is pro-
duced upon the flint kernels of the current year. The flint variety
already contains the dominant character and introduction of the
recessive character can produce no change visible to the eye.

The use of this fact to the commercial seed grower is as follows.
Since the effect of flint corn is always visible in the first year, no
extreme care need be used in isolating sweet corn plots from
flint corn. After harvesting, the corn can be inspected, and any
kernels showing the flint character can be discarded. All
kernels showing the sugary character are “pure” . for this
character.

This fact is especially important in Connecticut because a large
amount of the sweet corn grown is used entirely for commercial
seed. The flint corn crop, however, is generally consumed upon
the farm. The flint seed for the succeeding year, therefore,
should be taken from plants as far as possible removed from the
sweet corn plot, for there is no way of detecting and rejecting
possible hybrids of flint corn pollinated by sweet corn; but any
kernels from the other plot showing only the sugary type are
absolutely certain to be pure in this character. Even where
sweet kernels had one grandparent belonging to the flint type,
if characteristic in appearance, they will come true to the sweet
character.

Dent-Sweet Crosses.

The same rule will hold good for dent-sweet crosses. The
dent character is dominant in the effect of its pollen upon sweet
corn. Dent corn as well as flint corn, however, should be entirely
isolated from the influence of sweet corn, if it is intended for seed
purposes. !

Flint-Dent Crosses.

In crosses between flint and dent races of corn, the flint charac-
ter is dominant over the dent, but this dominance is hardly strik-
ing enough to be used as a distinguishing character in making
selections. If dent and flint corns of the same color are grown
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upon the farm, it is desirable that they should be entirely isolated
from each other. Possibly an expert in the matter might always
distinguish pure dent kernels from the hybrids, so that carefully
inspected seed could be used with impunity upon the home farm;
but it should not be offered for sale in the’ open market as seed
corn. Flint corn grown in proximity to dent corn should under
no circumstances be used or offered for sale, because there is
absolutely no difference in appearance between pure flint kernels
and hybrid flint-dent kernels. “Of course the very early flints and
very late dents shed their pollen at different times, but there are
always a few plants in each variety which overlap in their time of
flowering, thereby exposing them to possible cross-pollination.

Yellow-White Crosses.

When white strains of corn are &rossed with yellow strains, the
product is in every case yellow.- That is, yellow is always domi-
nant to absence of yellow or white. The yellow color of such
races of corn is due to an ether soluble compound that is distrib-
uted all through the starchy portion of the endosperm. Since
this color is present in the endosperm, it is apparent in the current
season of the cross, and the kernels of al] white races will show
the yellow color, if they are hybrid in this character through
cross-pollination with a yellow variety. Therefore, white kernels
may be planted with assurance of their giving white in the
succeeding season. On the other hand, pure yellow flint kernels
are not distinguishable from the hybrid in the case of a yellow
flint variety that has been pollinated by pollen from a white flint
variety. A slight change in appearance may be caused, but only
in certain cases.

The same thing is true when a white dent variety is pollinated
with pollen from a yellow dent variety. The yellow color always
appears and hybrid kernels may be rejected with unfailing preci-
sion. When yellow dent varieties are pollinated from white dent

varieties, however, the case is different from that which occurs in
* flint varieties, Everyone has noticed the appearance of kernels
with white caps in yellow dent varieties. These kernels we have
shown in every case to he hybrids, but at the same time, there are
hybrid kernels upon the yellow ear thus pollinated, which do not
show this characteristic white cap. We hope soon to show that
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we are considering here two separate pairs of contraste? ch'ar";lcl;
ters, each of which is inherited indepen.dent of the o}‘; 1:r, HOLW
even now our data is sufficiently 'conclusxve to show t 1;1 yi- i
and white dent varieties must be 1so.lated from ez%ch other i i
d of the yellow is to be used, since all hybrid yellow-white
lieeinels will not be distinguishable frqm pure yf:llow kernels. i
In Plate XL, a, are shown two flint varieties that r;ppare;lq.t ey
differ only in color, the one being yellow and the O}T- er w .1t.
Between these two ears is shown an ear of the white var_1i y
that has been pollinated with pollen from the yellow variety.

The ear which was thus produced is exactly like the yellow parent

in appearance. However, when kernels from this e:ar.lwe.re
planted and self-fertilized by hand, the ears were all sm(q)l art }111;
appearance to the mosaic ear shown in the ﬁgure.' kn 1
average, three yellow kernels appeared to. one white kernel.
This is a nice illustration of the complete dominance of the yellow
character ; also of the complete separation of the two characters,
according to Mendel's Law.

Purple-W hite Crosses.

Perhaps the only important purple variety of corn .is .the Blac'k
Mexican sweet corn, although both dent and flint varieties of this
color are grown as curiosities. A purple variety of pop-corn has
also been on the market in Connecticut for a great many years.
This purple color, as shown in Figure 7, is always due to a
purple dye, which is deposited in a single row of cells underneath
the hull or pericarp, called by botanists the aleurone layel.‘.
On account of the location and the darkness of this color, it
obscures a possible yellow coloration such as is found in yellow
varieties, because the latter lies deeper in the starchy er?dosperm.
Thus, we may have a variety of purple colored corn, which would
prove to be a mixture of yellow and white, if this aleurone layer
were scraped off. ; ;

The purple color is dominant to no purple, and as its location
is in the endosperm, it becomes apparent the first year. There-
fore, in all white and yellow varieties of either dent, flint or sweet
corn, which show purple kernels, these colored grains will be
found to be hybrids. This character, however, behaves some-
what differently from the yellow color, which is always com-

30
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pletely dominant in its crosses.

would pass unobserved without a careful. €xamination

explanation.

of the purple color.

It has been definitely shown that it is not safe to furnish seed

s : A
which has been grown in proximity to purple races, even

T T KX ¥

F1c. 7.—Portion of Cross Secti
| 3 ection of Corn Kernel (m
p. Pericarp, where the color of red races is located Sy

a. i
where the color of purple races is located. G

s. Starch cells.
though all Rurple kernels have been rejected. Such rejection
;i)(()els Zway with most of the hybrid kernels, but does not entirely '
clude the danger. Purple varieties also, which are bein
grown for seed, must be entirely isolated from other varieti ;)
unles's they d'iﬁer in characters other than the color. If arglxei
Mexican variety is fertilized with pollen from eiti1er whit i
yellow sweet corn, there is no* apparent effect, and hyebr(i)(g

*1In rare cases the

r urpl g ‘
i i g pollip ple character does seem to be prevented from

nated by white varieties.

. Kernels are found completel
covered with purple dye, so that they appear almost black 'pwhili
other kernel§ possess the color in all gradations of decreasing
amounts, until there are found only a few light purple spots which
Some
kernels. have even proven to be hybrids, which show no purple
coloration. Recent investigators have explained this as a
reversal of dominance, but this I do, not believe to be the true
There is latency "of the

. . ; purple character, probabl
induced by an inherited factor which excludes the developmen}’;

\
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kernels cannot be rejected. But of course, if the varieties
planted near the Black Mexican are dent or flint, hybrid kernels
can be rejected, because of the complete dominance of the flint
and dent characters over the sweet characters.

Red-W hite Crosses.

Hitherto, we have been dealing with characters that effect the
endosperm, which is, botanically speaking, a different and younger
generation than the plant or cob on which it appears. If a paper
bag is placed upon an ear at silking time to prevent fe'rtilization,
and the ear examined after the silks have fully developed, it will
be found that the ovules which would have developed had they
been fertilized, consist almost entirely of hull or pericarp. The
hull of a kernel of corn is therefore a portion of the mother
plant, and belongs to an entirely different generation from the
kernel. It is in this pericarp that the dye is deposited which
forms all red races of corn. For this reason, we never find red
races of corn with mixed kernels such as we find in the case of
other different kernel characters. There may be hybrid races in
which some ears are red and some white, but the kernels of each
ear will be uniform in color, because they have developed from
maternal tissue. There are varieties with red striped kernels,
commonly called “bloody butcher” varieties; but in these cases
the striking differences shown by the various kernels are not

 actual color differences, but are due to and inherited as a general

color pattern characteristic of the ear. It is much the same thing
as the color pattern inherited by animals, their patterns being
inherited as a whole, rather than as colors of single hairs.

When a pure red variety is pollinated by a different variety,
be it flint, sweet, dent, yellow or white, no visible change is pro-
duced, because the red hull obscures the changes that take place
in the endosperm beneath it. Neither are there any apparent
changes if other varieties are fertilized with pollen from red varie-
ties, unless the strains also differ in other characters. After
cross-fertilization has been produced upon a red race, ears will be
developed that will appear true to the race to which they belong;
but upon planting these apparently pure kernels, they will be
found to produce a hybrid race in the second generation. The
red ear is dominant to the no red or white ear, but this does not
help us in rejecting cross bred kernels.
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Since the red color is always present in the pericarp, there is
good and sufficient reason for advising corn growers never to
propagate a red variety; because handsome seed ears,—appar-
ently uniform in their red color,—may be sold to other growers,
and these ears yet produce hybrids showing different characters
in the succeeding season. As an illustration of this fact, care-
fully examine Plate XXXIX, b. The ear from which this photo-
graph was taken was a handsome red ear of a variety called
Kissing corn. The rows of. which we catch a glimpse at either
side show the dark kernels characteristic to the red ear. From
the other two rows, the pericarp or hull has been entirely removed,
and beneath it were found seventy yellow kernels, in appearance
exactly like yellow flint, and twenty-three white kernels. This
ratio, it will be noticed, is exactly the ratio of three dominant to
one recessive that is expected in Mendel’s Law. Thus we see
how we may have an apparently pure red ear that actually con-
sists of hybrid kernels, but whose condition is obscured by the
red color of the hull.

This fact should make it apparent to every grower, that there
is a scientific reason why red varieties have never found favor
on the market. Several growers have told me that they did
not grow red varieties, because they were not easy to keep pure;
but they did not know the reason for their own statement. Other
growers, with a greater reliance upon their own ability, have
produced red varieties, thinking that their care in selection would
keep them pure, and give them a distinct variety for selling as
seed corn. _

There are now grown in Connecticut some twenty-five or
thirty red varieties. These varieties should either be discarded,
or the red character bred out by crossing with related white
varieties.

Summary.

In general, it may be stated that when there is complete
dominance of one endosperm character over another, the variety
bearing the recessive character can be kept pure without the
strict* isolation from the variety bearing the dominant character,

*Of course this does not mean that the varieties may be planted
f{ogetl}er. We are speaking of the possibility of rejecting chance hybrid
ernels.
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that is necessary in all other cases. Such instances are the flint
and dent characters that are always dominant to the sweet charac-
ter; and yellow color which is always dominant to white or
absence of color. In all other cases, to keep the variety pure,
there must be complete isolation.

In case a cross has been made between a yellow and a white
variety, the quickest method of procedure to obtain a uniform
variety is to select and plant only the white kernels. These
will breed true. Likewise, those kernels which clearly show the
dent character in a flint-dent cross, or those kernels which dis-
tinctly show the sugary character in a flint-sweet or dent-sweet
cross, will breed true in succeeding generations.

In all other crosses, pure varieties can be obtained by self-
pollination. This will give a pure variety in the second genera-
tion after the cross, while ordinary field selections will take
several times as long with only a relative probability of reaching
the same end. Self-pollination is the fertilization of the silks of
an ear by pollen which grew upon the same plant. It is per-
formed most easily as follows: A paper bag is placed over the
ear just as it begins to shoot its silks. At the same time another
bag is placed over the tassel of the same plant. After three or
four days the pollen will have been shed into the bag over the
tassel, and the silks will be ready for fertilization. Take the
first bag off of the tassel and quickly adjust it over the silks in
place of the bag which has served to keep out foreign pollen.
Tie the mouth of the bag containing the pollen to keep it in
place on the ear, and again place a bag over the tassel to collect
more pollen. On the third day from this time, again replace the
bag over the ear with the bag containing the fresh pollen. Two
such pollinations are usually sufficient to produce a fairly good ear.

If kernels of the first generation after the cross, which show
only one of the characters in question, have been planted, and a
dominant character is sought; then on the average every third
ear pollinated will be “pure” in the character and will ever after
breed true.

. To make the matter plainer, let us suppose that a yellow flint
has been crossed upon a white flint, and a yellow variety is
desired. The crossed kernels are planted and allowed to fertilize
naturally in the field. In this season, there will appear about
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three yellow kernels to one white kernel. The white kernels
being the recessive will breed true without further trouble. Of
the yellow kernel, on the other hand, there will be one pure yellow
to every two hybrid. If only yellow kernels are then planted and
a number of resulting ears are self-fertilized, then, wherever a
pure yellow kernel has been planted by chance, the kernels of its
self-fertilized ear will be pure yellow and will ever after breed
true to yellow. The same thing is true of the other dominant
characters. T

If.it is a case where a recessive character that is not certainly
distinguishable from a hybrid, is desired, the method is the
same. The pure recessives that chance to have been planted will
breed true when self-fertilized.

In all of such work it is important to self-fertilize a large
number of ears, so that several pure ears may be allowed to cross
naturally in the succeeding season and thus keep up the vigor of
the variety by cross-fertilization.

It is hoped that the corn growers of the state will not cast
aside the foregoing article as being too technical for practical
use. The time has come when the seed corn producers of the
United States, who are to be successful in their work, will be the
men who study and apply the underlying principles of variation
and heredity, and among these laws, Mendel’s Law of Dominance
is worthy of consideration. Its use in corn breeding is very
simple, and its study should prevent many fallacious proceedings,
and render the work of corn improvement more methodical.

= s
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III. INBREEDING IN CORN.

The scientific corn breeding of the present day may be said to
have begun when the Illinois Agricultural Experiment Station
(4) introduced Vilmorin’s Isolation Principle into the work about
twelve years ago. This principle uses the average condition of
the progeny of a plant as the index of that plant’s productiveness,
and, in corn breeding, is commonly called the ear-to-the-row
method. The method was immediately accepted by workers at
many of the agricultural experiment stations, and also by several
commercial corn breeders. The basis of this work was the general
belief in the efficiency of Darwin’s selection principle. It was
thought that by selecting extreme fluctuations of any character
possessed by a variety, the type would be gradually changed, and
would continue to be changed until the unknown physical limit
was reached. The ear-to-the-row method was used because it
was thought to be the most rapid means of making the desired
change in type.

Since this time there have been many modifications of method,
but only three contributions have been made that involve import-
ant ideas.

The first change was concerned with decreasing the error due
to comparing widely separated rows, which had grown on non-
uniform soil. Hunt (6, p. 195) duplicated rows from the same
ears in different parts of the field. Williams (10) compared his
rows to be tested, not with each other, but with check rows which
were made up of the same number of kernels from certain
selected ears, and were planted between every five experimental
rows. Hopkins (5) and his associates compared with each other
only those rows which grew upon one-quarter of the breeding
plot.

The next change was the introduction of a method of planting
to decrease the injurious effect which inbreeding or close-breeding
appears to produce. Hopkins (5) and his associates reported
experiments in which inbreeding was shown to be detrimental
to vigor; and a plan was suggested whereby “blood” relation-
ship between the plants was kept as far apart as is possible in an
open field breeding plot.
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The third suggestion was made by Williams (10) to obviate
the possibility of selecting from good rows, seed which has been
cross-pollinated from inferior plants. Only one-half of the
kernels of the ears to be compared were planted. The remnants
of the most efficient ears, uncrossed by inferior pollen, were then
intercrossed in the succeeding season. * '

So much for changes in methods; now let us consider the
trend of thought concerning the principles underlying corn
improvement. Those who undertook selection with the Dar-
winian idea of bringing abouf continuous changes in types, found
that marked progress was made during the first few years, but
that these changes soon diminished in amount. Selection did not
appear to affect the extent of the fluctuations, but there was
gradually a greater regression toward the average of the race.
That is, the average of the progeny of selected mothers was, in
later years, nearer to the race average and not so near to the
average of the selected seed, as it had ‘been in the beginning.
This condition of affairs was not explained until 1901, when De
Vries (2) published his Mutation theory. In this epoch-making
work the author showed, by a mass of evidence, that selecting
fluctuations produces only a limited and a temporary change in
type. Permanent changes are made by actual additions or losses
of characters. When a character is thus added, it is transmitted
as an entity to succeeding generations, although attended by the
inevitable fluctuating variation. Fluctuations were held to be
due to the action of environment, and since such influences did
not actually change the heredity character formula of the germ
cell, they had no permanent effect on the organism. It is per-
fectly obvious,—when once attention has been called' to the
point,—that selection of fluctuations can never originate one of
these unit characters, for there is no basis upon which it can
work. The character is either present or it is -absent.

Later, there has been a careful experimental study of fluctua-
tions by Johannsen (7). His work has been done with such
plants as beans, that could be self-fertilized for several genera-
tions. A family when thus continuously selfed he calls a “pure
line.”  Without going into details, Johannsen’s most important
conclusion is that when extreme fluctuations of a pure line are
selected, the progeny regress almost, if not completely, to the
type or modal value of that line,
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A commercial variety, of beans for example, is made up of
numerous distinct types, biotypes, as he calls them. The entire
variety may fluctuate normally about a varietal mode; but at the
same time each biotype may be separated from the mixture and
will fluctuate around its own specific mode. Any permanent
improvement that is made by selection is merely the separation of
one of the extreme biotypes. When an extreme line is entirely
separated, however, selection of its extreme fluctuations causes
no change (or at least no permanent change) of type, because
there is almost complete regression to the mode of its line.

These variations are evidently mutations; the only difference
being that here the unit character is very small and the change is
the addition or subtraction of a unit like one already possessed,
while in what we think of as “sports” the change is a visible
differentiation. In two bietypes there exist inheritable differ-
ences, although each may have fluctuations which cross the fluc-
tuations of the other. On account of these fluctuations there is
great difficulty in separating biotypes in the open field, because of
intercrossing and lack of selective indices. To be specific, there
are several biotypes in corn distinguished by their different modal
values for numbers of rows. I have seen an eight-rowed biotype
varying from four to fourteen rows, and a sixteen-rowed biotype
varying from eight to twenty rows; but when extremes of each
of the lines were selected their progeny returned closely to their
own types.

In an earlier publication the writer (3) considered at some
length the bearing of these questions upon the technique of corn
breeding. It was pointed out that corn breeders should discard
the idea of forcing improvement along paths where nothing has
been produced by nature, and should endeavor to reject the bad
and isolate the good from such types as are available. The all-
important idea from the present point of view is to have a large
number of biotypes from which to select. It was recommended
that from three hundred to five hundred ears should be planted
in the first ear-row test, using only one-half of the kernels of
each. The remnants of the best ears can thus be planted in the
succeeding season and crossed only with other good ears, as in
Williams’ method. According to our recommendations the
remaining kernels from the four most superior ears were either
to be planted in a fluctuation breeding plot, or, an attempt made
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to further isolate a more uniform type. The first plan was given
preference, because fear of the dangers of inbreeding led me to
think that the foundation stock should not be reduced too strictly
to type.

I was not able to give a reason for this belief beyond the
common credence of the detrimental effec’ts of inbreeding, due,
partly, to Darwin’s (1) great work, and.partly to my own experi-
ence with inbreeding in corn. In common with others, both
biologists and breeders, I thought that this was generally due to
the establishment and enhancement of poor qualities common to
the strain, and that certain superior individuals might remain
‘vigorous even under self-fertilization. Such an idea has been

prevalent, although Darwin (1, p. 445) expressly denies the con-
clusion in the following words:

“Before proceeding further, the view which has been maintained by
several physiologists must be noticed, namely, that all the evils from
breeding animals too closely, and no doubt, as they would say, from the
self-fertilization of plants, is the result of the increase of some morbid
tendency or weakness of constitution common to the closely related
parents, or to the two sexes of hermaphrodite plants. Undoubtedly injury
has often thus resulted; but it is a vain attempt to extend this view to
the numerous cases given in my Tables.”

A recent paper by Dr. George H. Shull (9) has given, I believe,
the correct interpretation of this vexed question. His idea,
although clearly and reasonably developed, was supported by few
data; but, as my own experience, and the experiments of many
others are most logically interpreted in accordance with his con-
clusions, I wish here to discuss some corroboratory evidence.

Shull’s arguments were briefly as follows:

1. The theory that the evil effects of inbreeding are due to the
accumulation of deleterious individual variations, is questionable
from the very fact that many cosmopolitan species, such as wheat,
normally self-fertilize, while certain vigorous plants, as the
dandelion, have given up sexual reproduction, and regularly
produce seed without fertilization. Further, injurious effects are
about as common,—in maize at least,—when superior parents are
chosen, as when inferior parents are used.

2. The extremes in pairs of characters in different selfed rows
from the same original stock (pairs of characters such as wide
and narrow leaves, tall and short stems) could not both have
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been due to self-fertilization. Deterioration then must be an
indirect and not a direct effect of inbreeding. ;

3. It is an established fact, although the cause 1s uflknown, that
crosses between mearly related types are more VIGOTOUS than
either of the types alone. Self-fertilization in corn, therefore,
simply isolates biotypes; and these by themselves are generally
less vigorous than the hybrids continually formed in nature by
intercrossing.

It is obvious that if further investigation bears out these con-
clusions, the proper procedure in corn breeding will be, nojc to
select too strictly to one uniform type, but to keep up a continu-
ous state of hybridization between two or more superior pre\s.
Tt is even suggested that it may be possible to breed two uniform
but distinct types, and obtain the best results by crossing them
each year.

At first thought it seems as if the question had merely l?een
turned around, and instead of saying there is a loss. of vigor
through inbreeding, we say there is an increase of vigor from
hybridizing. The statement is, indeed, merely a reversal of V\fOTdS
if we hold to the Linnzan idea of species and t%le Darw1.rua:n
principle of selection; but with the conception of biotypes within®
a species, there is a radical change in the thought. ' i

Darwin (1, p. 264) found that garden peas, Pisum satiowm,
were perfectly self-fertile, and were not benefited by crosses
between different plants from the same stock; on the other 1'{and,
crosses between different strains were marked superior to.exther
strain self-fertilized. This is clearly explained by the existence
of biotypes which thrive better in combination. Shamel (8) has
found the same to be true of tobacco. Darwin also sta.tes €z p.
449) that Fritz Miiller found his Bignonias almost st.erlle among
themselves, but highly fertile with pollen from a distant plant.
Indeed, with trials made upon five different genera, belonging to
four different families, he (p. 299) found but one instance

(Digitalis) where crossing the flowers on the same plant proved
to be better than self-fertilization; although in most every case
distinct strains of the same variety were benefited by crossing,

There is one point which Shull’s argument does not touch. If
there is a deterioration directly due to inbreeding, under the old
hypothesis, continued inbreeding should have brought about

further degeneration. By the present theory, when once the
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biotype has been extracted, no further deterioration will take
place, provided the plant is not diseased and its environment is
normal.

A reconsideration of the data given in Darwin’s (1) work upon
the subject throws a great deal of light «ipon this question. In
the first place if we discard the work on Reseda odorata, Dianthus
caryophyllus, Lobelia fulgens and Beta vulgaris from the table of
comparative heights of cross and self-fertilized plants, on account
of conflicting results in different years, we find that it is not
exceptional to find no increase in vigor due to crossing. In the
fifty-one species remaining, the crossed plants proved superior in
thirty-three species, the selfed plants superior in eight species,
while ten species showed no difference after allowing an error of
plus or minus five per cent. Now it may be that certain species
do not show an increase in vigor upon crossing nearly related
forms; but besides this possibility, there is the presumption that
out of all of Darwin’s comparisons, he should in some cases have
compared a very excellent biotype self-fertilized with a poor
type cross-fertilized, and the latter was not able to make up the
handicap even with the aid of the stimulus of cross-fertilization.
Further, it is noticeable that in his comparisons between plants
which had been selfed for several generations and the same out-
crossed with other stock, there were greater differences than
when comparisons were made between cross and self-fertiliza-
tions within a type, these having practically been made uniform
by close breeding.

These experiments with crossed and self-fertilized plants of the
same species, were continued with Ipomoea purpurea for ten
generations. The ratio of heights of crossed to heights of selfed
plants varied from 100 to 68 in the third generation, to 100 to 86
in the fourth generation; but in the ninth generation it was
100 to 79, which is a higher ratio than in the first generation.
The tenth generation was, indeed, low, but it may, with all
fairness, be rejected, as Darwin states that the plants were
diseased. Darwin, himself, took notice of this point. He says
(p- 55):

“As the plants which were self-fertilized in each succeeding generation
necessarily became much more closely interbred in the later than in the

earlier generations, it might have been expected that the difference in
height between them and the crossed plants would have gone on increas-
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ing; but, so far was this from being the case, that the diﬁ'erenc.e between
the two sets of plants in the seventh, eighth and ninth generations taken
together is less than the first and second (and third? E. M. E.) taken

together.”

He also states that all of the ten generations of crossed flowers
varied in color, although the later were more uniform than the
earlier generations. The selfed generations, however, were so
uniform in color that his gardener said, “They did not need to
be labeled.” All of these points are in strict accord with the
modern theory.

In this species as well as in Mimulus luteus, Nicotiana tabacum
and a few other less marked cases, there appeared vigorous self-
fertile types. Whether these were the result of dormant po:ssi-
bilities which were already present in the germ cells of Darwin’s
original plants, or were new mutations, we cannot now
conjecture. They serve only to illustrate the frequffncy o.f such
appearances even in species showing marked stimulation by
crossing. ; .

Very few experiments were carried on with ot%ler species for
a large number of generations. Several were contln}Jed for three
generations, but the results were irregular. In Mimulus luteus
the irregularity was caused by the appearance of the .above—
mentioned tall, self-fertile variety. The other cases of irregu-
larity may have been due to experimental errors or to unkn(?wn
physiological causes. For example, in Petunia violacea the height
ratios of crossed and selfed plants were as follows:

1st generation 100 to 84
2d generation 100 to 65
3d generation 100 to I3I
4th generation 100 to 69
sth generation 100 to 61 °

There is a decrease in the ratio, so the plant appears weaker at
the fifth than at the first generation; but it is questlona'ble how
definite a conclusion can be drawn from this fact since 'the
third selfed generation is so remarkably vigorous. Con§1der1ng
all of the experiments, it seems clear that with continued inbreed-
ing there is no accumulation of detrimental characters.

As stated before, several years ago an experiment (5) was
conducted at the Illinois Agricultural Experiment Station which
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sh9wed that inbreeding in corn was deleterious to its vigor. In
this experiment a breeding plot was planted by the ear.—row
method, and every alternate row detasseled at flowering time
The best ten of the detasseled rows were selected to plant in.
the rows to be detasseled in the succeeding season, and the
best ten tasseled rows were selected to be planted in ro’ws which
should remain tasseled. Thus the product of the detasseled rows
had been crossed in each previous season, while the product of the
tasseled rows were more or less inbred. The same plan was used
upon a second plot in order to duplicate the work. On the first
plot there was an average increase on the detasseled rows .of 1 6
bushels per acre the first year, 10.1 bushels per acre the secon‘d
year, and 9.3 bushels per acre the third year. On the second plot
there was an average increase on the detasseled rows of 5.9
bushels per acre the first year, 14.7 bushels per acre the secon.d
year, and 11.8 bushels per acre the third year. Thus it was mani-
fest.that the superiority of crossed over inbred seed was not on
the increase. I do not know what the yields have been in suc-
ceeding years, but I venture to predict upon theoretical grounds
tha}t continued selection will also, though more slowly, isolate a
uniform type upon the crossed rows, which will bring ,the ields
of tasseled and detasseled rows closer together. i
‘ There have been several experiments where the yield of cornv
inbred by artificial pollination, has been compared with thtz
obtained by natural pollination. The results were marked] ?n
favor of the natural pollination, and it was concluded that };his
was entirely due to inbreeding. Such a conclusion is unfair
The first year in which I experimented with artificial pollination.
of corn, my work resulted in poor ears, both upon crossed and
§elfed plants. The experiments were continued, however, and
in sgcceeding years with better technique, excellent ears ,were
obtained by artificial pollination, both when the ears were crossed
and when they were selfed. Rows grown from ears which had
been s.elfed for two and three generations were exceedingly uni
f?rm in all of their botanical characters, and while theygd?’d nol;
yield as well as the crossed rows, nothing was seen that co 1d
be called degeneration. The plants were perfectly health ;
normal in all of their functions. AT
But, as Shull (9) states, the correct answer to this problem
must be obtained from exact experiments in the field. Our breed-
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however, give us some idea of what we may
tedly struck with the fact that in our
form. There are always several
types in a breeding plot, no ma'-cter what is the variety. Thiﬁ %s
due to selecting rows from which to propagate, so}ely by 't eir
yield. In several cases there h.ave been types which I v(\inshe:*d
to reject because they were dlﬁerent from thf: remainder 1r;
appearance, but they were sometimes ﬁnally retained beca}use oh
their vigor. Such a type has several.tlmes been planted in suc

a position as to pollinate or be pollinated by rows of another
type. (We detassel alternate rows.) There are always some
of the rows from such crosses that are so vigorous that they
are selected because of their yield, and the odd type, therefore,
remains. v

In 1905, a breeding plot of Stowell's Evergreen sweet corn

was planted. At harvest time it was clear that there were two
types; one with a smooth, full kernel, and the other with a thin,
peaked kernel. The two types are shown in Blate XTI ib.
The breeding plot of 1905 was small, and each type, therefore,
farnished quite a number of ears for the 1906 plot. In certain
cases ears of the same type were planted side by side so that
they were intercrossed. This brought out the types still more
strongly in 1906. In the 1907 breeding plot, part of the ears of
each type were planted so that they would be fertilized by the
same type, and part were planted so that one type would pollinate
the otker type.

Rows were selected by vield only, and in every case but one,
rows i which the two types had been crossed were the ones
selected. The crosses between the types thus proved to be more
vigorous than either type alone.

Much work is yet necessary upon this problem ; but we feel that
the evidence is sufficiently conclusive for us to recommend more
strongly than in our Bulletin No. 158, that out of all the types
of the variety under experiment, several of the best yielding
types be selected, and the variety then be kept at its best by select-
ing fluctuations and giving them the best possible environment.
Shull’s suggestion of two pure strains to be crossed each season
is worthy of trial, particularly on account of its theoretical
importance, since it is to be feared that such a method, even
though desirable, would not be practicable.

plot cultures of corn,
expect. I have been repea

corn plots the type was not uni
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b IV. SOME ESSENTIAL POINTS IN POTATO
o : BREEDING.*

we made a rather wide inquiry into the present
ement in the United States. From our
t very little systematic work in potato
A generation ago, many gardeners were
great deal of pride in their potato
seedlings raised from cross-bred seed produced by .their. own
‘hands. The work generally did mot have the deﬁmte‘ aim of
combining the good points possessed by different varieties ; l?ut
it was followed up with patience and skill and was productive
of many valuable commercial strains. To-day, there still are
growers who are raising seedlings from natural fruit berries with
the hope of chancing upon something of value; but the number
who are carrying on methodical plant breeding is surprisingly

small.

Some time ago,

status of potato improv

5 replies it was clear tha
» breeding is in progress.
potato fanciers, and took a

0'7 ' The fact is contrary to what should be expected, because the

potato is the only important agricultural crop whose recent
domestic production has been insufficient to supply the demand.
The per capita consumption in the United States has been three
and one-half bushels for the past thirty years, and for several -
seasons there has been a considerable shortage. The annual
addition to our population demands a yearly increase in produc-
tion of from three to five million bushels; and plant breeders
should make an effort to supply the market without greatly
increasing the acreage, by the origination of better varieties.
The different varieties of the potato are reputed to be difficult
to cross, and it may be that this difficulty is largely the cause of
waning interest in the origination of new varieties. With the
hope of overcoming the difficulties in question and thereby arous-
ing new interest in potato breeding, we have paid especial atten-
tion to the technique of crossing in our investigations. The work
has included taking field data too bulky to be presented here.
Conclusions could be drawn only upon certain points, and the
total figures upon these points are submitted.

*A prf_eh_m_mary paper giving some of these results, entitled “Technique
of Hybridizing the' Potato,” was published in the 1907 Report of the
Society for the Promotion of Horticultural Science.’ Final revision of the
data has made slight changes in some of the figures but not in the results.

31
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Variety Variation in Flowering.

Potato varieties vary markedly in ability to produce flowers
and the idea is prevalent that many varieties never bloom.
According to Fraser (4), Mark Catesby, who was in this country
in 1772 and 1776, writes that “in Virginia and to the north
thereof, they [potatoes] are annuals and produce no flowers,
while in Carolina and the Bahama Islands they produce flowers.”
This quotation shows that the belief in non-flowering varieties
was common at an early date. It is not odd that this should be
the case, for there are certainly many varieties that do not flower
every year, and conclusions have generally been drawn after but
a short periodof observation. It is also possible that there are
varieties which grow for a long term of years without flowering,
in localities where the soil and climate are unfavorable for
sexual reproduction. At least this fact would account for the
tenacity with which what I believe to be a wrong idea, is held.

Fraser states that out of three hundred varieties that he had
observed, there was seldom a variety that did not bloom at some
period in its life, and many of the heaviest yielding varieties
bloomed as freely as those of inferior merit. From our experi-
ments, and from the data that we have collected by correspond-
ence, we should go further than Fraser and make the statement
that every wariety in normal physical condition blooms when
environmental conditions are favorable.

Among 721 varieties, part of which have been under observa-
tion but one year, only 31 varieties have shown no signs of
flowering. The plants of all varieties that did not bloom were
quite small. Some were affected by the internal brown spot
disease which is thought to be a symptom of malnutrition. Even
those plants which appeared perfectly healthy were stunted in
growth, and seldom produced tubers over twenty-five grams in
weight. The average size of the tubers was probably not over
ten grams. In fact, every non-flowering variety appeared to be
ill-adapted to soil and climatic conditions, although generous
quantities of manure and commercial fertilizers were used, and
other varieties in neighboring rows produced vigorous plants
and large sets of tubers. It seems as if apparently healthy
varieties may reach a physical condition in which growth takes
place with difficulty under conditions favorable to varieties in

s',k:::.,
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When the plants are thus unable to
of fertility, there is no tendency
toward sexual reproduction. The potato plant, therefore, dolies
t the theory that organisms propagatmg. asexually
kg ual reproduction when in a starved condition.
B s made to find whether the thirty-one non-bloom-
b ::V;‘ flowered in other places. Relying on publ%sh.ed
n correspondence, records of twen.t}.l—six varieties
1l of which bloom under the condltlons. to which
Some of these records were obtained from
dsmen, but they are probably reliable

their normal condition.
uatilize the essential elements

ing varieties e
reports and o
were found, a
they are native.
catalogues of European see

upon such a point. i : ‘
pNo data have been obtained concerning, Drop d’Or de la Reine

d’Angleterre, Belle de Pierre Caye, Vig%ette de Ireland, La E}’lera
Mart and Zemis Collobe. I do not believe, however, _tha}t t ese
five varieties are exceptions to the general 'r1.11e, a.nd it is quite
probable that they would flower under conditions in which they
would make a normal growth. : e

Although it seems a reasonable conclusion that al‘l varieties do
bloom under conditions of environment .to which the.y are
adapted, nevertheless, varieties which were-hs.ted as flowering do
not necessarily open their buds. All varieties were c¥assed as
having flowered, that had produced a flower stalk with buds.
There are also other characteristic differences that Cf)n.cern‘the
flowers, by which potato varieties can be arbitrarily divided into
four classes: : '

(1.) Varieties whose buds drop off without opening. j

(2.) Varieties in which a few flowers open, but which
immediately fall. ;

(3.) Varieties whose flowers persist several days, but which
‘rarely produce viable pollen.

(4.) Varieties which under most conditions always produce
viable pollen.

This classification is arbitrary and all gradations of these
groups are to be found. Of the 721 varieties under observation,
in 487 varieties, or 67 per cent., the buds fell off before opening.
In about 70 per cent. of the remaining varieties the flowers
remained on the stems for more than one day. Conditions of
environment have so much to do with blooming, that fluctuations
of these characters obscure the inherited Varietal tendencies; but
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I believe that there are biotypes in Solanum tuberosum 1L.. that
inherit actual characters which affect the capacity for flowering
in something of the above manner.

It is a noteworthy point that with unselected two-year-old
seedlings the percentage of varieties fhat retain their flower,
and of those whose buds fall off, has been found to be nearly the
same as in named varieties, namely, 40 per cent. and 60 per cent.,
respectively. It is generally believed that the majority of seed-
lings invariably produce blossoms and generally produce fruit
during the first few years when their growth is largely vegeta-
tive; but that later there is a deterioration of sexual functions
due to increased tuber production. This apprbximately_ equal per-
centage of the different classes, both in seedlings and in older
named varieties, indicates that certain sexual differences are
inherited as distinct characters and are not entirely due to
increased tuber production in later years. This conception of
the mutual exclusiveness of tuber production and seed production
was promulgated by Knight (6) at the beginning of the nine-
teenth century. He claimed that non-seeding varieties could
be forced to seed by removing the earth from around the stolon,
thus preventing tuber formation. His idea seemed to be that
the phenomenon was purely physiological; and if the energies
of the plant were artifically turned away from tuber forma-
tion, the sexual organs immediately responded to the stimulus.
That is, they obeyed the law of physiological compensation of
growth. »

We have made several experiments upon this point. Tubers
were prevented from forming on plants of several different varie-
ties. In those-varieties of which the flowers fall off before open-
ing, the treatment appeared to force a more vigorous growth. In
one early variety, the Extra Early Eureka, there may have been a
slightly greater tendency for the treated plants to blossom; but
there was no chance to try pollinating the flowers, because no
pollen was mature before the flowers fell. In varieties that pro-
duce some viable pollen, such as Rural New Yorker No 2, Irish
Lemon, and Green Mountain, there appeared to be no increase of
viable pollen "over untreated plants, when the grains were
examined under the microscope. The table shows the number
of successful fertilizations when fifty treated and fifty untreated
plants were pollinated. *
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TasLE I.—EFFICIENCY OF PreveENTION OF TUBER FORMATION
IN STIMULATING SgEp PRODUCTION.

Number of successful pollinations out of 50 attempts.

b g Treated. 1 Untreated.
e e S R ’,—_._-—-—’“
4
Rural New Yo_rker Rohanic: o . g 4
)‘ 3 Green Mountain . ...-------------- 9 .

Trish Lemon - --------=---=--=---

In mést cases there was an increasing vigor of growth, but
it did not greatly affect the formation of healthy pollen. Why
there was not a greater fluctuation I do not kflf)w.. In some

‘ : cases there must be a sufficient fluctuating variability in the pro-
’ duction of viable pollen to make a great difference in the amount
of natural seed berries produced. I have seen tubers from the
same stock of Rural New Yorker No. 2 grown in two different
climates; in one locality it fruited freely, and in the other climate
formed no natural seed balls. But, of course, this variety always
produces some healthy pollen, and a small per cent. of hand-pol-
linations are successful in any climate.

As far as our experiments go, they point to two conclusions:

1. There are characteristic differences in seeding power which

are inherited by different varieties.
- 2. Fluctuations in these characters are large, and may be
increased artificially by changing environmental conditions; but
no ordinary* treatment will force a variety across its critical point
into another biotype.

From these results there is no reason to believe that artificial
treatment can change the natural tendencies of varieties whose
& buds fall off, far enough to allow their being used as parents in
originating new varieties. Even if we should grant that the
thing is possible, it cannot be practical.

* We leave out of consideration changes that may possibly be brought
about by heroic treatments such as Dr. MacDougal (7) gave his Raiman-
nia plants. In his experiments, dilute solutions of such chemicals as zinc
sulphate were injected into the ovaries of the plant immediately before
fertilization. A small per cent. of the plants thus treated formed seeds
that produced plants entirely different from the mother species. The
treatment had evidently caused an abnormal cell division which was
apparently inherited by succeeding generations.
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The idea that the non-seeding of varieties is largely due to the
diversion of the plants’ energies to the storing of food material
in tubers, has been interwoven with another idea, which, though
it appears to be similar to the first, is in fact fundamentally differ-
ent. It is the Lamarckian belief that continued improvement in
tuber formation has led to degeneration of the sexual functions.
This conception also is without a sufficient foundation. The
varieties that naturally have seéded most freely with us are
Chenango, Keeper, and Seedling from Nova Scotia. They are
none of them very good croppers, but there is another explana-
tion of the fact. Inability to produce viable pollen may be a
natural character belonging to an elementary species of S.
tuberosum, such as De Vries (1) has found in some of his (Eno-
thera mutations, or it may be due to the hybrid condition of the
varieties, as this feature is often characteristic of hybrids. At
least we know that some varieties naturally possess the power
to mature healthy pollen, while other varieties lack this ability.
We also know that there is an intimate relation between the
functions of the plant organs whereby energy devoted to seed
formation cannot be devoted to the production of tubers. That
is, there is a fluctuating variation of power of seed production
that is influenced by tuber production and other internal plant
relations, as well as by environment. It is therefore likely that
in comparative trials those seedlings would be selected to become
commercial varieties that were using their strength in growing
tubers; and these varieties would more probably be non-seeding
varieties. The greater chance of non-seeding varieties in com-
petition has allowed more of them to survive, but no Lamarckian
hypothesis is needed to account for the fact. Indeed, many of our
best varieties furnish enough pollen so that they are compara-
tively easy to cross, Among these are Rural New Yorker No. 2,

Sir Walter Raleigh, Carmen No. 3, Green Mountain, Irish Lemon
and Ionia Seedling.

The Flowers.

The floral axis of the potato is a cyme, ‘which is' generally
divided into two parts as is shown in Plate XL, b The
flowers close slightly about dusk and open in the morning between
five and six o’clock. Hand-pollinations seem to succeed better
when made at this time, probably because there is a loss of mois-

e
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ture during the day from both po.ller; and stigma, making it
i ollen to germinate.

m?Il:fl dlglrcuit é:;h;hearlithers opfn normally with small terminal

; butg in those varieties producing th'e best pollen they

n the whole side. Even in these cases, ho.w—

llen is retained, and the best means of obtain-

pollination is to split the epidermis of the

pores,
generally split dow
ever, most of the po
ing it for artificial

anther down the side, if it has not opened naturally, and lightly

its i i i mel’s hair brush.

bn’ll“sltll ltsci;;::lz;;i:iatgabe in the best condition for use on
the s:ccf)nd day of blooming. This may be dt?e to t'h<.3 greater
amount of exudation from the stigma at that time, giving more
of a stimulus to the growing pollen tube. i

The flowers produce no nectar and are very rarely v151'ted by
nectar-seeking or pollen-eating insects. M.i1.ller (8) observed
Eristalis tenax L., and Syritta pipiens L., visiting potato flowers,
but with careful watching we have not noticed any probable’pol.-.
lination by insects. An aphid, probably Nectarophora solanifolii
Ashmead, is numerous on most varieties, but they probably rarely
assist in fertilizing the blossoms. The small amount otj n.atural
pollination is anemophilous, and it is likely that a majority of
natural seed balls are self-fertilized. « ' S

If we may judge from work with only two varieties, the potato
is naturally more fertile with its own pollen than when crossed
with other pollen. Reciprocal crosses were .made between
Chenango and Keeper, both of which produc.e fruit freely. Self-
pollinations were also made upon each variety, and these were
much more successful than the crosses. s

The flowers which are the most easy to cross are not those
produced at the upper end of the plant stem but those produced
at the next lower axils. Of such pollinations on naturally seed-
ing varieties, 52 per cent. were successful, of those. upon the
uppermost cymes 28 per cent. were successful, while on the
lowest clusters only 18 per cent. were successful. The reason
for such a fluctuation in syccessful pollinations on single plants
is unknown.

Pollen.

A study of the structure of the anthers and the viability
of the pollen of eighty-seven varieties brought to light several
facts that may aid work in potato improvement. It is character-
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istic of some varieties that the pores that should open at the
end of the anther do not do their duty. In other varieties these
pores open but soon the tissues dry together so that little pollen
is shed. It was found that in such varieties the pollen is never
very good and only an occasional successful pollination could be
made. Some healthy pollen is produced, however, and with
sufficient care such varieties can be used as pollen parents. Pollen
for our hand-pollinations was collected by opening the anthers
with a knife and scraping the.interior over a watch glass.
A_microscopical examination of the pollen of these different
varieties showed that there is a great variation in the character
of the pollen produced by each, despite a considerable fluctua-
tion within each variety. Normal healthy pollen is round, and
about 0.036 mm. in diameter, while pollen which will not produce
tubes is seldom over 0.020 mm. in diameter and is shriveled and
irregular. In Keeper and Chenango (which naturally set large
quantities of fruit) among a larger proportion of round grains,
others were noticed with one, two, three, four and even five
slight protuberances (Figure 8). When placed in seven per

F1G. 8.—Potato pollen (much enlarged).

cent. sugar solution these grains were the first to germinate, and
their pollen tubes grew faster and appeared stronger than those
from the round grains. A pollen tube germinated from each of
these protuberances, showing that these grains each contained
several nuclei. It was noted that the viability of all of the pollen
and ease of making successful pollinations and of obtaining
mature berries in other varieties, varied directly with the number
of these multi-nucleate pollen grains as is shown in Table 2. It
is obvious that the number of pollen grains necessary to fertilize
the two hundred or more ovules in the ovary is divided by two
or three such varieties. In fact, it is easy to predict the relative
ease of making crosses by a short preliminary examination of the
pollen under the microscope, noting its relative amount, size and

viability, and the number of multi-nucleate grains that are present.

THE

POLLEN.
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TapLe IL.—PoTaTo POLLEN IN 1907.

%27 ?
go22 g : il
Variety. PAolTetl.!- g%%g '5% Progfxl:ttion. RimaREs
LR ;
; Untried y
Admiral Dewey- --|Medium i 6(5) foie b P
British Queen __..|Very sma dry together.
¢ - None
Burpee’s Ex. Early o large gg Nxtc));e Med. difficult i
Slus Gheoty.- - gl 80 | 30% |Easy Natural fruits,
LHORAURO - ono- et Med. difficult
Carman No. 3 -..-|Small 50 | 5% i
Colburn’s Seedling Small 20 {None A el
Cortenbling ------ Very small| 10 |[None Untri g
Co00 s NO. 2 <o on-- Very small| 350 | 10% |Untrie
Cracker jack ..... Very small| 10 |None Untried MBS
C;ital --|Medium 75 | 10% gntneg romising.

KL a0 11| 10 [None|Untrie )
ggle?;?o(l)(z{l;" i g;gilsma 40 | 10% |Difficult Oneberry obtamclz{d.
Dezlla{ware i Small 20 |Afew|None (?) NAO:}?eera(l;;gni:xogcs 2

--------- n
N prosS Lo sl Very small| 10 [Afew|/None i e Sl
i i Difficult
Ex. Early Pioneer-| Medium 50 | 5% PRI
i penings
Paser oo Very small| 10 NoneNone e
3 H d
Endurance - ... Very small| 10 |None Untrie |
E?Manistee ...... Medium 60 1\%0% {\J’Ie:l.. (yﬁicult'
Empire State - ....|Small 10 |None Untrie T
Early Everitt - .. Very small| 10 |None Untried Hcla:rtg e}: ;.)(())42mm' y
Exp. Station No. 3.|{Medium 80 | 25% |Untried From seedsof same
i ik Cross.
Exp. Station No. 6. Medium 40 5% |Untried FIOI(I)I sseeds of same
cross.
Exp. Station No. 4.|Medium 85 | 252 |Medium Frgrgssseeds of same
ross.
Exp. Station No. 11Medium 80 | 20% |Medium From seeds of same
Cross.
Exp. Station No. 10{Small 30 |None/None From seeds of same
Cross.
Exp. Station No. 12/ Medium 8o | 25% |[Medium From seeds of same
Cross.
Exp. Sta. No. 12a.Medium 80 | 25% [Medium From seeds of same
i cross.
Exp-Star-MNozob acdium 80 | 254 |Medium From seeds of same
R y CTOSS.
Exp. Sta. No. 12c.|Medium 80 | 25% |Medium From seeds of same
Cross.
Fremont 0oy iees Very small| 10 |None Untrged
Factor -.---......|Very small| 5 |None|Untried
Gov. La Follette__|Very small| * 40 No;e“gone‘ f
Garnet Chili .____. Small 40 | 2 ntrie
G:g Cotm L eiisues Small 20 |NoneNone (?) Not healthy stock.
Trs Besrl ot 5 N i Blﬂtic'ug Anther openings
i e/ Untrie I
Hoye Rl it ; ; ‘ i | dry together.
Houlton Rose ..__{Small | 20 ‘Noneinne ‘
Ionia Seedling .. |[Medium | 50 | 5% Difficult ‘
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TasLE II.—PotaTo POLLEN IN 1907—

Continued.

Variety.

Island Queen.___.
Irish Lemon ______

Johnson’s Seedling

(o Loy AOMNIERTNG
Johnson’s No. 7___
Kelle)_'_ __________

Keeper: -4 et
Late Puritan..____

La Czarina _._.._.
Louis Botha .____.

Lake-side Cham-

120G il B AR
Mertill .. g LA
Magnum __._._____
Major Neve ..___.
Max Eyth ..____._
Nova Scotia Seed-

L (AR SO L

Parkhurst’s Prize _
Polarist it i8R
Presley’s No. 16 __
Presley’s No. 47 ..
Quarantania de la

Halles. .yl - S

Rose of Erin _____
Rural New Yorker
NG/ B L e

State of Maine.____

Sport from ‘Buffalo’
Sensationti i s
Seguin 4L RIS L
Scottish Triumph .
Silver Hill Aaiiis 2
Seedling No. r50.__
Scotch Rose .____.
Scott’s No. 13____.
Scott’s No. 8._____
Scott's No, g.. 50,
Scott’s No. 10 ____
Scott’s No. 19 ._..
S. tuberosum (Mex-

ican)ic PULE a0 4
St. Lawrence ____._
The Brftee L1z

Per cent.

Healthiest,

Healthy,
estimated.

10 |None
10

90
<)

75
25

40
40
20
20
50

90
10

40

10
25
20
10

40
10

60
40

10
25
60

5
75
25

5

None

80
40
10

5

30
70
10
10
60
6o

Poli-
nucleate.

None“U'mried
20% Medium

Remarks.

Anther openings
dry together.

Natural fruits.

Anther openings

dry together.

A few natural fruits

Only two flowers
tried.

Retains pollen.

Anther openings

dry together,

sy, 2o s B AAC 3 T MBS NN )
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TapLe II.—PoTaTO POLLEN IN 1907— Concluded.

-
Amt gg?é "é P gruit. Remarks.
! i n E=TE|l B8 roduction.
¥ Variety. Pillen. 5 é}:r: ';-g 2 é
—’;‘:/ Very‘small None None|Untried Stock unhealthy.
Tremendous -- ---- ,
e Tl (D Very small 5 None Untried
Stocg.ié"_--::: Very small| 10 |[None Untried
1 e i\u’g}{éa _|Small 10 |None|Untried
w'c{:%l;?’s Early---|Very small| 10-NoneNone
Wgat’s Wanted -..[Very small 5 None Untr?ed
d seed-| .
50Hgszorte _______ Not exam-
o ined -- | 2... |Found nonat-
| ural fruits.

These facts are illustrated in the three following tables which
have been compiled from the data contained in Table 2. They
have been put in the form of correlation tables, although coefﬁ-
cients of correlation have not been calculated, because the classifi-
cation is more or less arbitrary, since they were estimated from
only three or four examinations in each variety. ;

Table 3 shows the association between a large proc?uctlon of
pollen, and pollen which is healthy and will perform its proper

function.

TaBLE I1I.—THE RELATION BETWEEN AMOUNT AND VIABILITY

orF POLLEN.
T Amount,
Viability.
Very small. Small. Medium. Large.
o- 25 per cent. healthy___. 30 16 e A
26— 50 per cent. healthy .. _. 2 ey 5 L
51— 75 per cent. healthy.... ol 1 9
76-100 per cent. healthy___. el beh 8 3

‘Table 4 is compiled only from the varieties on which artificial
pollination was actually attempted. These fifty .vari‘eties st}ow
clearly that it is useless to attempt using as a “sire,” a variety
of which less than 25 per cent. of the pollen will grow. In fact,
the percentage of viable pollen should be above 50 per cent., for




440 CONNECTICUT EXPERIMENT STATION REPORT,.IQ07—IQOS.

the six difficultly fruiting varieties, which belong in the class pro-

ducing from 26 to 50 per cent. of healthy pollen, are alleat the
upper limit of this class.

TaBLE IV.—THE RELATION BETWEEN RERCENTAGE OF VIABLE
PoLLEN AND FRruUIT PRODUCTION.

Fruit Production.
Viability.
None. 4 Difficult. Mea. Dif. Medium. Easy.
0- 25 per cent. healthy__. 20 A N Al A
26- 50 per cent. healthy_.._ 5 g I e S
5I- 75 per ceut. healthy__._ 20} 2 3 3 2
76-100 per cent. healthy___ S g 1 Pl 6 3

Table 5 shows the relation between multi-nucleate pollen and
fruit production. No fruit was obtained from varieties producing
no multi-nucleate pollen grains, and those varieties which pro-

duced fruit easily or medium easily, all but one produced above
16 per cent. of this kind of pollen. i

TaBLE V.—THE RELATION BETWEEN MULTI-NUCLEATE POLLEN
AND Fruit PropucTioN.

Fruit Production.
Multi-nucleate Pollen. o
None. Difficult. Med. Dif. Medium. Easy.
-
Nenei Lol il i STl SR 22 4tk A 2 Ll
b pEREent, - L A 3 4 I T <
6210 pergent. L1 11 A 4 2 I St
Li=T5iDeraent . [0 5 ety i S0 A 2
16-20/percent. . .| . Ly L P 3 2
SI-38 percent. ... . 0 ] s . 5 I
Above 25 per cent il g L & & 2

The Growth of the Seed Berry.

After fertilization has taken place the troubles of the potato
hybridizer are not yet over. There is a great tendency for the
berries to drop off before maturity. It is the same thing that
occurs with so many varieties that drop their buds before they
open. Layers of tissue dry up at the end of the pedicel or stem

 duces great growth ac
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{ the individual flower, sO that sap fluid cannot reaclhr the imma-
of the

) : ow and soon falls. AR
ost pota

i i the supposition that
upon a single axis, under. ;

Acified two}fl O“fle;}sle g(l)ant would then be utilized by .only a few

e s'.cren%t i; We have found this to be poor advice. When

. R ﬂc;Wers are fertilized, it acts as a stimulus, and pro-

e tivity in the cyme. The’peduncle becomes

i in Plate XLI, ¢, and there

stronger as is shown in : : ;

?argzuiﬁdgreater probability that the berries will be retained on

is a .

the stem until maturity. We, therefore, Mlivise ferilinmg)ia
‘the

vers on one cyme. Then, when partially matured,

?tu;lz;rbc;f l?éz; to remove all but two berries, although the pro-
i i dure is doubtful. i
prlg)};r?ti tvtllclesreplr-l(l):ge of the number of seeds and of unfertilized
ovules in berries from several diﬁ’f:re_nt varieties thathhad bg;a:;
dropped at different stages of their deYelopment. AL efresidS
appear in Table 6. They show that.whlle the r'1ur_nber .(;1 i;zl i
in normal berries differs widely in dlfferent. varieties, still, e
is a close relation between the relative per51‘stcency of the berxile.i
on the vine and the number of ovules fertilized. In genlera i
may be concluded that if less than 50 per cent. of- the ovules fa’;re
fertilized, the berries are dropped in less tha'n eight da.Lys after
fertilization. The persistency of. the ber.rfes the:n1 increases
directly with an increased percentage of .feftlhzed ovules. !
The frail styles of the potato flower pistils usually dry upban

fall off after the first application. of.pollen. I have never been
able to make more than two polhn.atlons, so that the 1{np0r1;art1§e
of applying enough live pollen grains to carry the 1frmt fas lt.e
critical point is evident. Herfe it is that the value of multi-
nucleate pollen grain is so manifest.
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TABLE VI.—RELATIVE NUMBER OF FERTILIZED OvVULES
NECESSARY To MATURE THE FRrRuITs,

(Data from Five Naturally Fruiting Varieties.)

Size of Number . Nmmber Per cent,
Variety. fruit when ovules _~* ovules ovules
dropped. fertilized: unfertilized. fertilized.

Chenango - UL 0L 8 1% normal __ 36 52 53
ChENANEO i« dusos btk 1 normal __ 42 50 46
Chenanpo.oh e s S8 % normal __| * 32 40 i 45
Chenahgo b ad. | BLL B Full normal 66 21 77
Chenangou .« ., 4t Full normal 67 31 63
Ghengngar .0 01 00 Full normal 80 16 83
Charter Oakal. Lulii % normal .. 45 60 43
Charter Oak ioo. vt 1% normal __ 50 42 54
Charter Oakui ool - 3 normal __ 73 22 77
Charter/@ak il diui g 3% normal __ 70 g 89
ChanterQak” 2! 0, . Full normal 109 38 74
LaiCaarita Ll L0 0 3 normal __ 143 12 92
LaiCzarvimmeis ke Jiise Full normal 180 5 97
Nova Scotia Seedling..|{ normal __ 44 33 57
Nova Scotia Seedling. .| normal __ 48 37 57
Nova Scotia Seedling..|15 normal* _ 66 24 73
Nova Scotia Seedling._|Full normal 137 68 67
Nova Scotia Seedling._|Full normal 140 30 82
Silyer Bl Lo dass0 0 3% normal __ 102 30 77
Silver bl 2L Ll e o 3 normal __ 88 26 77
Sitver Hille; Lot ol Full normal ‘ 150 20 88

* Possibly broken off mechanically.

Summary of Procedure in H ybridizing.

Examination of Pollen. 1f possible, before making crosses
between two varieties, the pollen of the prospective male parent
should be examined under the microscope. This inspection will
give a very good idea of the relative ease or difficulty of making
the cross. As there are several varieties possessing each of the
important desirable characters, knowledge of the pollen will often
affect the choice of the parent varieties.

It is scarcely worth attempting a cross unless 40 per cent. of
the pollen grains are normal in appearance. If part of the grains
are multi-nucleate, the probability of success increases at a
greater rate than does their proportion.

Preparation of flowers. Select a floral axis on which several
flowers are in bloom at the same time. There is more growth
activity in such a cluster, )

In commercial breeding it is not necessary to cover the flowers ;
the chance of natural cross-pollination is slight. Neither should

" the style is quite

~ cent., at least) are

"CORRELATIONS BETWEEN CHARACTERS. 443

: the flower is in the bud;
gl Cor?jli%:;i::;; Vi\::aiys vivr:llf)i)lssible.to do mu.ch cutting
i s iurine it. It is sufficient to remove neighboring c%?les:
g mjui.l gﬂ the anthers of the flowers selected f‘or po ma11
o t'h’;‘rllliis’usho?lld be done before the anthers open; using a sma
tion.

air of tweezers.
Pollination. Plenty 0

the calyx

f pollen should be collected before
inati i les (50 per

i :6eial pollination. If sufficient ovu
e artlf;llcol: feitilized, the berries will not reach matur-

‘be noted that the pollen can scarcely ever be

i Iso : .
. lieI(; 22:2 ::han once to a single flower, owing to the falling
~app

Ofgzzf'epi:;‘il'browing Fruit. We have found that t’;l}ell.'e is co;-
i f immature berries. is can be
siderable mechanical loss o . e
i i ing the fertilized flowers iro
materially aided by supporting i e
i hat they will not be whippe
d, by fastening the cymes so th: '
%;ot‘ll:; winyd, and finally by screening the plant behind a temporary

wind-break.

Correlations between Characters.

De Vries (2) has laid great Stre.ss upon the importance cii
assdciaﬁons of characters in plant 1fnprovement. He: pre;‘et;1
evidence of his own bearing upon wild plants, but rfhes C 1(;3 y
upon the work of Nilsson and his colleag.ues at Svalof, Swe eln,
to illustrate their value in breeding agricultural crops. At : 12
above agqicultural station, Mr. Lundberg has 'made detaile
studies concerning correlations between the botamc.al characters
in the potato. Unfortunately only fragments of' his work have
been published, and these in Swedish; hence, it has not been
available to the writer. !

A number of other writers have also reported vague ideas
concerning characters which they held to be cor.related. These
alleged correlations have generally been cqnsxdered only as
additional scientific facts, although their practical use has some-
times been suggested. It is doubtful whether these cases need
even be considered for criticism, for as far as the writer can

ascertain, no figures concerning the actual per cent. of correlation
have ever been reported. It+has merely been stated tha.t -char-
acters A and B are correlated. The question of the minimum
degree of correlation necessary in order to use the relative char-

/



444 CONNECTICUT EXPERIMENT STATION REPORZ," 1007—IQO8.

acter as the selective index of the subject character, has not been
considered. Neither has the influence of environmental factors
upon specific characters been differentiated from the influence of
one character upon another. it A

In a recent paper, the writer (3) has endeavored to classify the
numerous phenomena to which the term correlation has been
applied collectively, and to suggest the relative possibilities of
the practical use of these different classes. There are correlations
in the potato that belong to the class in which an heritable char-
acter directly influences the development of a quality; for
instance, the dependence of table quality upon homogeneous
tuber structure. These cases, however, are few; and the occur-
rence of examples of other groups of correlations in the potato
is yet unproved.

In 1907 an attempt was made to determine the exact degree
of correlation of different characters in Solanum tuberosum, by
classifying the characteristics of all of the different varieties that
were growing in our garden. Data were taken at different times
during the season upon the leaves, stems, flowers and tubers of
about seven hundred varieties.

As there was little trouble with fungus diseases during the sea-
son, a study of possible correlations of botanical characters with

resistance to fungus parasites could not be made. The coeffi- -

cients of correlation that have been calculated are those between
characters belonging to aerial plant parts and tuber characters.
This was done becausg of the importance of any facts by which
tuber characters could be known from their association with other
plant marks, and thereby the rejection of undesirable seedlings
be facilitated.

The method used was that of Yule (9). If we are considering
the presence and absence of two characters, M and N, we arrange

the numbers of each in their proper group according to the
following plan:

|| M Present M Absent
J.“iﬁi‘q R oy

N Present l a b

N Absent || g d

™
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The formula which shows the correlation between the two

/, E[- D (p
ers 1S Ihe answer can vary etween I er-
Charact >

i i correlation), and 1 (perfect
fCCt. .negatl:reelzgrorsatlo?h’e Oregzt?ve probability of the answer
If)gzlr:gebecigg the true correlation increases with the number of
mc’lll‘;flll‘zizliznvsvledrirzilrly all so low that they are of no practica.ll
‘alue. and we will not take space to describe them. ]F.’erhaps it
Va_ﬁl ‘r;e of value, however, to give the characters cpnmdered, in
Z)vrlder that the work will not be needlessly duplicatefl in the.: futulre.
Colored vines and colored flowers were eac.h paired with color
and absence of color in tubers. The same vine charactersT\;verZ
each paired with round and with oblong tuber shapes. ;oss
varieties having tubers with a round-flat shape were classle ad
“round”; and those tubers having oblong-flat shapes were classe

‘“ ”» "
aSErZIc)iogil procumbent vines, and tall and dwarf vines, vve.r;:l
also each paired with presence and absence of color, and wit
the two different classes of shapes. The color of tubers,—color
and no color, purple and no purple, red and no red, were also
paired with the two shapes. it i

Taking into consideration the 88 varieties whos«f: Pollen was
studied, two classes were made. Twenty-nine varlet‘l‘es having
50 per cent. or more of good pollen were classed as “good pol-
len” varieties, and 59 varieties having under 50 per cent. of gc.)od
pollen were classed as “poor pollen” varieties. The following
characters were paired with them; round and oblong shapes, deep
and shallow eyes, rough and smooth skins, tall and dwarf plants,
and colored and uncolored stems.

Out of all of these correlation tables only four showed correla-
tions higher than the probable error, and these were all correla-
tions where color is manifested on different parts of the plant.

Out of 240 varieties with colored stems, 57 varieties had col-
ored tubers, and 183 varieties had colorless tubers. Out of 460
varieties without colored stems, 86 varieties had colored tubers,
and 374 varieties had colorless tubers. The coefficient of correla-
tion between colored stems and colored tubers equals

(374 x 57)— (183 x 86) _
(374 x 57)+ (183 x 86) _ -15%-025.

32
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Out of 69 varieties with colored flowers, 32 varieties had
‘colored stems, and 37 varieties had colorless stems. Out of 1 56
varieties without colored flowers, 48 varieties had colored stems,
and 108 varieties had colorless stems. Therefore, the coefficient
of correlation between colored flowersrand colored stems equals

(108 x 32) —(48x37), _
(108x 32)+ (48x 37).  "32-04%:

Out of 69 varieties with coloréd flowers, 16 varieties had col-
ored tubers, and 53 varieties with colorless tubers. Out of 163
varieties with colorless flowers, 29 varieties had colored tubers,
and 134 varieties had colorless tubers. Therefore, the coefficient
of correlation equals

(134 x16)— (53 x 29) _
(134 x 16) +(53 x 29)

I believe that the lower limit at which the coefficient of cor-
relation will be of any value whatever in making selections, is
somewhere about .50; and to be a valuable assistant in breeding
work it must be much higher than this.

As the highest degree of correlation between characters in the
potato that is reported above, is so much lower than our limiting
figure, it is hardly probable that we will ever find correlations
that will be of practical value.

There has been found only one case,—the relation of dark
purple. stems with dark purple tubers,—where the coefficient of
correlation is high. Out of 24 varieties with purple tubers, 19
varieties have purple stems, and 5 have not purple stems. On the
other hand, out of all of our other varieties, which had not purple
tubers, 221 varieties had purple stems, and 455 varieties had green
stems. The coefficient of correlation is .77 + .01, but it is doubt-
ful whether even here there is cause to draw a conclusion as to its
utility, on account of the small number of purple varieties under
observation.

It would hardly be rash to conclude that no valuablé correla-
tions will be found in this species.

.165+.042.
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APPENDIX,

EXTENSION WORK IN AGRONOMY.

There are certain problems in Connecticut agriculture that are
very complicated in their analysis. Of these problems, none is
more important than that which relates to the productiveness of
the soil. The topography of the country and the glacial origin
of the soils have given us many types of very different agri-
cultural value. Permanent methods of soil treatment, for some
of these types, from those which will keep other types at their
highest productivity.

The Agricultural Station, therefore, cannot conduct experi-
ments concerning soil fertility that will be of general value. The
problems which are local in character can be undertaken with
profit only by the individual land owner himself. He is familiar
with the present differences on small areas, and with the past
agricultural history of his different fields. He, alone, can give
the work the especial attention necessary to bring to light the
small points which, when collected, give a knowledge of soil
needs, and become a valuable asset in practical work.

For these reasons, we outline some of the important questions
that are of immediate practical interest to the farmer, and will
cooperate with him, as far as lies in our power, in conducting
simple experiments to solve his problems. These experiments
are not intricate or costly; nor will they require a large amount
of his time. He is expected to provide land, labor and
fertilizers. The station will suggest plans, help supervise the
work, and aid in drawing the proper conclusions. As the experi-
ments are planned to give definite answers to local problems, it
is expected that the farmer will take a personal interest in'the
work, and that he will carefully observe and record such data
as are necessary to produce clear and exact results.

The experiments are here simply outlined. A complete plan of

any of them will be sent to any farmer wishing to take up the
work.

|
Y
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Experiments with Fertilizers.

EXPERIMENT I. This is a test of the 1rr‘1r.ned1atf=, need ofht)l':f

il for the three essential elements of fertility: mtrogen, pho :
5 d potassium. Some soils are found to be in especia
it 1p a single element, such as potassium; other soils
i y'1:ro en more quickly than to phosphorus or potas-
r?spond o sogmething has been determined concerning th.e
smm: Wh:; of the soil for these elements of fertility, ferti-
r:elattve 'fr;lheethe proper composition for obtaining maximum crops
i :;1; soil can be more intelligently selected. Money is not
I:vl;‘:?ed in buying too largely of a fertilizer constituent not espe-
Cla(l;i:;:.?f ('io one acre of ground is laid off in ten long, narrow
plots. If the land is rolling, these plots must run up :%nd dov;n
the declivity. Fertilizers are applied to .each plot accprdlng t(:1 the
following scheme, and then a single kind of crop is planted on

lots.

au'I(')}fi:hpelal,)n tests the actual increase in weight made by the crop
when nitrogen, phosphoric acid and potash are _each app.hed
separately, when they are applied in the three possible comb1r.xa-
tions of two elements, and finally when all three are ‘a.pphe.d
toget‘her. There are also three check plots, where no fertilizer is
applied.

PIot ke Check. No Fertilizer

% Pl ot sl Ul s v Sodium Nitrate
RIS AT e s s Superphosphate
120 o R LSS R R Potassium Chlorid
Plot! 5ig . Check. No Fertilizer
Plot, 6t i Sodium Nitrate—Superphosphate
§ 2 (o] Ml Rl e o Sodium Nitrate—Potassium Chlorid
124 1o Sl SRS AR O Superphosphate—Potassium Chlorid J
T g A RN R R Sodium Nitrate—Superphosphate—Pot. Chlorid

Plog 10, ... Check. No Fertilizer

Exp. 2. This experiment is to test the relative needs of a
soil for phosphoric acid and potash. That is, we generally may
take it for granted that with continued cropping most of the light,
loose soils of Connecticut need the application of nitrogen, either
by plowing under a legume, or in the form of a commerical
product. In this test, nitrate of soda is added to the whole piec'e
of ground, and the relative response of the soil to phosphoric
acid and potash is determined with the use of only five plots.
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The plan is as follows:

PLOE-T 0 Check. No Fertilizer

i 2450 2 BB AN LG LS Superphosphate
Bdoti 3.k G Potassium Chlorid -
Plot 4ol samadidb s Superphosphate—Potassium Chlorid

Plot ¢ .08 Check. No Fertilizer,

Exp. 3. This is an experiment to test the value of a legume
plowed under, in furnishing: nitrogen to the soil. Only two plots
are necessary, but the experiment must be carried on for at least
two “years. Fertilize the whole piece with a complete fertilizer
the first year. On Plot 1 plant rye, and on Plot 2 plant red
clover. Seed in the fall. During the next summer, cut the
clover once and also cut the rye. In the second spring plow under
the rye stubble and the clover, and fertilize the whole piece with
superphosphate and muriate of potash. If there was greater net
profit in the rye than in the clover, then add to the rye plot an
amount of nitrate of soda equal in value to this excess. Plant
corn on both of the plots and determine yield of both grain
and stover upon each plot.

Exp. 4. This experiment is to determine the value of fine
ground phosphate rock, or “floats,” in connection with manure.
Three plots are to be used. Each plot is to be fertilized with
equdl quantities of stable manure and muriate of potash. On
one plot, however, superphosphate is to be applied, while on the

other. plot will be applied an equal money value of ‘“floats” that+

has been intimately mixed with the quantity of manure intended
for that plot. No phosphate is added to the third plot, in order

that there may be a check upon the action of phosphates on the
soil.

Experiments with Legumes.

Expe. 5. This experiment is to test a possible need of lime and
of inoculation for growing alfalfa successfully. Four plots are
necessary. The whole piece is fertilized alike with superphosphate
and muriate of potash. Alfalfa is planted in the fall, after a
hoed crop or after a grain crop that has been sufficiently thick not

to permit the growth of weeds. The treatment of each plot is
as follows:

‘ EXPERIMENTS WITH SEED SELECTION. 451
Plab A osuisn ol Lime
PGt 2 AN sk Check .
PIOE g icilian i deass . *Inoculation
Plot 4. o bsnasssmnsese Inoculation, Lime

Exp. 6. The comparative cost and efficiency of clo'\;er, vetch,
s i i itrogen into the soil.
and soy beans in putting ni j
co§§?57 They effect of lime and inoculation on the growth of

i oy beans.
r clover, vetch, cowpeas Or S : i
elt}];‘ch 8 ',I‘he C(;mparative cost and value of a rotation with

and without the use of legumes.

Experiments in Seed Selection.

Exp. 9. We shall be glad to ?oéperate wi.th several fn;)'rfsz
growers, in originating new varieties, or.a‘daptmg old var%etfe
of corn for special soil and climatic conditions. .These varieties
will be selected for high yielding powers, b.oth in stalk and in
grain. In some sections of the state varieties are wa.mted that
will produce early maturing seed; in other s?ctlons sﬂagelcclorn
is in great demand. Farmers who take up this wox:k, should go
into it with the idea of producing the highest possible grade of

" seed corn, to supply to’ New England growers. There is not

sufficient high grade seed corn adapted to Connecticut conditions

to supply the present market. . :
Exp. 10. Plans for isolating better strains of different

" important agricultural plants will be supplied to anyone who will

make a specialty of growing a high grade product for the seed
market. i _

Exp. 11. An experiment in curing and storing seed corn in
order to produce seed of high vitality.

Experiments with Varieties.

Exp. 12. The station always has on hand small amounts of
seed of new varieties of different agricultural crops. Some of
these varieties are new only in Connecticut; but are worthy of
trial in the hope of finding something valuable to the agricul-
tural interests of this state. Other varieties are the latest product
of the plant breeders of Europe. All farmers who are interested

* With soil from an old alfalfa field or from sweet clover field.
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in some particular crop, or who are desirous of establishing new
crops in Connecticut, are requested to correspond with the station
regarding their needs.

Exp. 13. There are often cases in which it would be highly
profitable to know what variety of a ‘certain farm crop is best
adapted for growing under the conditions that obtain in a specific
locality. It is generally believed that the answer to such a ques-
tion is easily obtained. This is only true when experimental
conditions are as carefully controlled as is possible in field work.

Directions for such experiments will gladly be furnished upon
application.

-
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PLATE XXXIIIL

a. Stowell's Evergreen, thick husked and thin husked strains, p. 400.

-~

: b. Walker’s Newgate flint, p. 4o1.
‘ y

COOPERATIVE CORN BREEDING.
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a. Typical ear of Walker's Newgate flint.

- 3
5
43
A
5
) b. Hopson'’s Longfellow flint, p. 4o0I.
5
J 4
.
¢
s
s
5
L
c. Newgate flint : product of one stalk. Upper ear shows dent
) character, lower ears show flint character.

COOPERATIVE CORN BREEDING.



PLATE XXXV.

e

.a. Stadtmueller’s Leaming, p. 40I.

b. Experiment Station Stowell’s Evergreen. Selected for yield for three years.

COOPERATIVE CORN BREEDING.
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a. Stowell’s Evergreen picked in eating
condition and properly cured.
Germination g5 per cent.

PLATE XXXVI.
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PLATE XXXVII.

Drying rack, p. 403.

CARING FOR SEED CORN.




PLATE XXXVIIL
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a. Sampling the ears, p. 404.

b. Ready to set away. Keep at 80° F., p. 404.

c. One, two and three days after, respectively, p. 405.

THE PRELIMINARY GERMINATION TEST.

R R R RO R RIS ——————————=————,.



a. (Black Mex. X Crosby) X Crosby. b. Red “ Kissing” corn with pericarp
White kernels are pure. removed to show hybrid condition
3 beneath it.

c. Upper three. Pure red, in one the pericarp removed.
Lower three. Hybrid red and purple, in one the
pericarp removed showing purple spots.

MENDELISM IN CORN BREEDING.



PLATE XL.

a. White flint X yellow flint. First year hybrid in
ceuter. Lower ear is second year
hybrid inbred.

b. At the left strain with peaked kernels. At the right strain with smooth kernels.
Crosses are more vigorous than either strain alone.



PLATE XIS

a. Pistil and front and back view of
stamens. Enlarged three
diameters.

b. Characteristic double cyme of flower stalk.
One emasculated.

c. Potato fruit.

POTATO FLOWER ORGANS AND FRUIT.





