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Where there are many brood galleries in the main trunk of 5

tree the effect is the same as girdling, and the tree soon dies,
In this manner thousands of trees have been killed in the vicinity
of New York City, and in Connecticut, particularly in Fairfielq
County. The trouble is not a new ofie as it has been frequently
recorded as occurring periodically in some portion of the country
at least since 1872. For instance in 1901, 110 hickory trees died
on the Hillhouse place in New ‘Haven. The pest then subsided
leaving a ‘few trees which' remain to this day, uninjured. QOn
the Station grounds three trees died in 1912, and though we
suspected the hickory bark borer to be the cause of their death,
on cutting the trees, few of these bark borers could be found in
them. Some other borers were present and sections of the wood
were placed in breeding cages. Later we obtained a large num-
ber of specimens of a weevil or snout beetle, Magdalis olyra
Hbst. Dr. Hopkins writes that these are rarely found in the
same trees with the hickory bark borer.

It is apparent, therefore, that while most of the trees are killed
by the hickory bark borer, some trees die from other causes,
probably drought being an important factor. Usually those
trees standing on dry knolls or ledges are the first to go.

Badly infested trees cannot recover and should be removed.
Dr. Hopkins recommends that all infested trees be disposed of
between October 1st and May 1st, so as to kill the over-winter-
ing beetles. This can be done by peeling, or by using the wood
as fuel. If the outer portion is allowed to remain upon the logs
during the following summer, the beetles will escape and may
attack other trees. All dead trees should therefore be cut at
the end of the season, and dead branches and tops of living trees
should be removed and destroyed.

If a tree is not infested, but in danger from surrounding
conditions, it may be worth while to spray the bark of choice
trees on trunk and branches in early spring with lead arsenate,
one pound in five gallons of water. After the growth has been
formed for the season, say about July 1st, thoroughly spraying
the foliage with the same mixture may prevent damage to the
leaf stems. There are a number of secret preparations on the
market claimed to penetrate the burrows and to kill the beetles
without injuring the trees. Most of these preparations have not
been tested except by their manufacturers, and it is now too
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to pass judgment upon them. As a rule these mat?ri'als. of
penetrative power are dangerous on account of injuring
'zreés, and it is usually wise to “beware of all secret prepa-

. ”
OnSs.

THE PEAR MIDGE.

Contarimia (Diplosis) pyrivora Riley.
nfested fruit from Cannon Station, Mystic and Watertown,
:'.e'i%red about June 1st, contained the larvae of this insect. In
‘each case the young pears dropped freely and a remedy was
squested. This insect is of peculiar interest to the fruit grow-
ers of Connecticut, because it was first described from material
red in 1884, in the orchard of Coe Bros., Meriden, Conn.,
the late Dr. John B. Smith, who as an assistant to Dr. C. V.
, then Government Entomologist at Washington, had been
. to investigate the trouble reported by Mr. Coe in corres-
dence with Dr. Riley. Dr. Smith found that the insect
nged to the order diptera (two-winged flies) and to the
ily Cecidomyidae (gall midges).
tva, pupa and adult were described by Dr. Riley in the
report of the Commissioner of Agriculture for 1885, page 287,
0 gh at that time it was thought it might prove to be the
opean species D. nigra Meig., the type of which was not
ailable, if in existence. At that time the pear midge was
pposed to be an introduced insect, was not known to occur
sewhere in America, and seemed to be confined to a very small
gion in the vicinity of Mr. Coe’s orchard. Both Dr. Smith and
Riley urged that the American Pomological Society, or some
1er organization, make an effort to stamp it out. This urgent
vice apparently was not followed, though Mr. Coe had
empted to destroy his entire crop of pears in 1883, hoping
iis way to get rid of the pest. In a few years the insect
Peared elsewhere, In 1891 it was discovered at Catskill,
Y., and in three localities in New Jersey, and is now known
be distributed in the Northeastern United States and in Cen-
! Europe. Several accounts of this insect have appeared in
ious reports of state entomologists and in entomological
urnals and bulletins,
The adult is a small two-winged fly which lays its eggs in the
ters at blossoming time, or even earlier. Dr. Felt has found

.
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the larvae at the base of the calyx at the time the petals fall*
and they soon work their way .into the young fruit. The
infested pears can nearly always be detected on account of their
more globular, and later lop-sided shape, while the normal-
shaped fruits are free from maggots. ‘The infested pears usually
crack open after a rain and thus allow the maggots to escape
before the pears drop. When fully grown the maggots are
about 3 mm. (one-eighth of an‘inch) in length. They go into
the ground and form minute oval cells in which they pupate,
and from which the adults emerge the following spring. There
is one brood each year.

This insect has done considerable damage locally, especially
in the New England states, New York and New Jersey. Certain
varieties seem to be injured more than others, particularly Bosc,
Bartlett and Seckel, in the order named. Dr. Smith states} that
the insect has been gradually worked out in New Jersey and
maintains itself in only a few places near Newark and New
Brunswick.

No remedial treatment is known other than gathering and
destroying the infested pears before the maggots leave them.
This is comparatively simple because the infested pears are so
easily distinguished from the healthy fruit. Cultivating the
soil during the month of June would doubtless destroy many of
the larvee in the cells. Young pears infested by the maggots are
shown on plate VII, d and e.

THE WEST INDIAN PEACH SCALE IN CONNECTICUT.

Aulacaspis pentagona Targ.

This insect was discovered this fall in Greenwich, Conn., on
Chinese privet, Ligustrum ibota, by Mr. Walden. It had not
previously been recorded from Connecticut, though fifteen years
ago Cooley reported the species from Jamaica Plain, Mass.t
where it had been collected on different species of Prunus, grow-
ing on the grounds of the Arnold Arboretum. Though it is called
the West Indian Peach Scale this species does not confine its
attacks to peach trees but infests a great variety of plants belong-

* Report N. Y. State Entomologist, 28, p. 97, 1912.
1 Insects of New Jersey, p. 729, 1900.
# Canadian Entomologist, XXX, p. 232, 1808.
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widely different botanical families. A ful_l lis.t of 'food
was given by Webster® in 1898 and a partial list will be
1 in Mrs. Fernald’s Catalogue of the Coccic%ae of jche World,
235. The insect is now known to occur in Chlna,. Japan,
on, Hawaiian Islands, New Zealand, Australia, Brazil, Pan-
West Indies, South Africa, Italy; Switzerland an(.i Eng—
In the United States it has been reported from California,
da, Georgia, Washington, D. C., Ohio, Massachusetts and
from Connecticut.
1. T. Fernald statest that this scale has been found
ntly on flowering cherry imported into Massachqsetts. I
believe that it was present on weeping cherry imported
Japan three years ago into one of our Connecticut nurs-
We did not attempt to identify it at the time, but ordered
ees fumigated with hydrocyanic acid gas, to kill the scales
h were present in moderate numbers on the twigs. These
 were planted out and were clean when afterward examined.
is probable that the West Indian Peach Scale will not prove
structive pest in this State. According to- the published
ments of Newell and Rosenfeld it has been injurious in a
instances in Louisiana, but has not seemed to spread to
'k"localities. Moreover, from the records of the effect of low
atures on this insect§ it is doubtful if it will survive our
est winters, The winter of 1912-1913, was a comparatively
one, and evidently the scale did survive it and spread over
e plants in a small block of privet. Greenwich is on Long
land Sound and minimum temperatures are there much higher
1 in most inland towns.
his scale is circular, and larger and more strongly convex
| most other armored scales found in Connecticut. It is
ely related to the rose scale, Aulacaspis rose Bouche, but may
¢ distinguished from it by the larger number of circumgenital
s in the female, when examined under a compound micro-
The rose scale is commonly found on roses and black-
plants, and the exuvie are light yellow. In 4. pentagona

nadian Entomologist, XXX, p. 79, 1808.

urnal of Economic Entomology, Vol. III, p. 275, I910.
bid, Vol. I, p. 153, 1908; Vol. III, p. 215, 191I0.

bid, Vol. I, p. 258, 1008.



242 CONNECTICUT EXPERIMENT STATION la'l;ORT, I913:

the exuvia are orange-yellow and many of the scales are more

or less covered by the epidermal tissues of the plant and there-
fore of the same color, making it much less conspicuous. When
not covered by the bark of the host plant the scales are white and
conspicuous like the rose scale. Where the scales have died and
fallen from the twigs, the ventral scales remaining are also white
and conspicuous. An infested privet twig is shown on plate
VIII, a. ¥

If the West Indian Peach Scale withstands our winters and
infests and injures trees and shrubs, it is probable that a thor.
ough spraying with a modern contact insecticide like the lime-
sulphur wash or one of the oil mixtures, will serve to hold it in
check.

MOSQUITO CONTROL WORK IN CONNECTICUT
IN 1913.

In the report of this Station for 1912, page 283, it was stated
that legislation would be sought providing for the control of
mosquito breeding places and three bills were introduced.

One bill carrying an appropriation and providing for the drain-
age of large marsh areas under state supervision was finally
passed by the house and senate, with the appropriation reduced
to $10,000.00 for the biennial period. This measure was vetoed
by Governor Baldwin after the adjournment of the session in
June.

The amendment to Section 2526 of the General Statutes was
defeated.

The following important measure was enacted, and is now a
part of the statute law of the State.

AN Acr CoNcerNING Pusric HeALTH AND THE CONTROL OF MosgquiTo
) BrEEDING PLACES.

Chapter 143 of Public Acts of 1913.

SECTION 1. Public nuisance. Any accumulation of water in which
mosquitoes are breeding is hereby declared to be a public nuisance.

SEC. 2. Authority to abolish. When it has been brought to the atten-
tion of a health officer or board of health, through the complaint of any
citizen, or when discovered by any inspector or agent of said health officer
or board of health, that rain water barrels, tin cans, bottles or other
receptacles, or pools near human habitations are breeding mosquitoes, it
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1 be the duty of said health officer or board of health to investiga.te
cfo cause such breeding places to be abolished, screened, or treated in
h manner as to prevent the breeding of mosquitoes. The l:lealth officer,
y inspector or agent employed by }‘lim, shall ha}ve the right to enter
ny premises in performance of his duties under this act.

pproved May 29, 1013.

EXAMINATIONS OF SUSPECTED BREEDING AREAS MADE
oN ReqQuest oF HEALTH OFFICERS.

At the request of Dr. Edgar Adams Wilson, Town Health
fficer of Meriden, on June 23, I inspected a swampy area near
Undercliff Tuberculosis Sanatorium in Meriden. Dr. Wil-
ms of the sanatorium accompanied me and I tested the water
many places, especially around the margins of the woodland
area where many red maple trees and various shrubs of a semi-
quatic nature, grow in the water. The water did not appear to
be more than a foot deep, and was discolored by the dead leaves.
'Mosquitoes fairly swarmed over this area. A number of
nlts, collected from my coat, and those reared from wrigglers
ped from the stagnant pools, proved to be Culex cantans
ig., a species which flies only a short distance, though far
ﬁgh to annoy the patients at the sanatorium, where, according
o Dr. Williams, mosquitoes had been quite troublesome.

- Though the water was tested at many points, only a few wrig-
were found, but I am reasonably certain that this area,
perhaps an acre in extent, is a breeding place. Probably
ier in the season and at various other times during the sum-
one would find larvae much more abundant. There were
in mosquito enemies in some portions of the pool, but in
es of grass and in the shallow water wrigglers were pres-
I was informed that this pool is on land owned by the City
Meriden, and that it does not belong to the sanatorium.
aining is a simple remedy and was promptly advised. A
-1 was once cut, running in a northeasterly direction through
_adjoining pasture, but had become partly filled. If this
*1 could be deepened to about two feet, it would probably
in the entire area. It would not need a long ditch, as the
re slopes away rapidly, and a depression further down the
—P€ could be made to hold water if needed as a drinking place
. the cows pastured there.
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A report to this effect was sent to Dr. Wilson, and duplicate
copies furnished the sanatorium and Mr. C. E. Hoadley, County
Health Officer of New Haven County.

Later I was assured that an attempt would be made to carry
out these recommendations. .

On August 19, at the suggestion of Dr. E. C. M. Hall, Health
Officer of East Haven, an examination was made of a certain
area along the shore, between Momauguin and Silver Sands,
just east of the area drained by the Anti-Mosquito Committee
in 1912. Mr. Ripley made the examination and found that a
portion of the area contained pools filled with wrigglers. A
brief report containing the facts was at once sent to Dr. Hall.

EXAMINATION OF OTHER AREAS.

In codperation with the Anti-Mosquito Committee and the
City Park Department, we examined the ditches cut in 1912 in
the salt marshes about New Haven, to see if they were in good
condition to do active work, and also the pools in the public
parks which in 1913 as in 1912, were kept oiled by the Park
Department. Some of these areas were inspected several times.
once in June and two or three times in July and August, and
reports made to the proper authorities. In the parks the par-
ticular sections given most attention were Beaver Pond Park,
Edgewood Park, and the meadows at the foot of East Rock.
At Beaver Pond Park we found larve of the malarial mosquito
late in the summer, and it will be very difficult to entirely pre-
vent breeding here until some comprehensive system of improv-
ing this area is carried out. Oiling alone, though a benefit,
will not do it.

At the base of East Rock there was little breeding except
around the dump, near the corner of Willow and Mechanic
Streets, where larvae of the salt marsh mosquito and other species
of Culex were very abundant.

The pools in Edgewood Park were kept oiled and were not
found to breed mosquitoes except at a few places. This does
not, however, apply to the main stream of West River, the con-
ditions of which are described in the following chapter.
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. West RivER RESPONSIBLE FOR A SCOURGE OF Culex pipiens
iN NEw HAVEN.

On August 5, Mr. L. B. Ripley, who had been sent to examine
the pools in Edgewood Park, reported that he found wrigglers
~ in the margins of the main stream (West River) especially in the
- coves, or where choked by vegetation or rubbish the water
" remained quiet. Small pools under the Whalley Avenue Bridge,
~ existing on account of low water were literally alive with Culex

On August 11, Mr. Ripley examined the stream above the
ridge and found wrigglers very abundant, particularly between
Blake Street and Valley Street bridges, through West Rock Park.
‘With one dip of the ladle, which holds about a gill, 200 wrig-
ers were taken. From a further investigation we found that
- the west branch of the river, as far as the Pond Lily Company’s
dye works, was filled with wrigglers. Little or no breeding
could be detected in the other branches of West River, where the
water was clear.

The west branch receives the waste from the dye works and
urther down the stream the refuse from the Joseph Parker and
Sons paper mills and the factories of the Geometric Tool Co.,
d of the Greist Mfg. Co. The dye stuffs in the stream dis-
color the water, often making it look like ink. It was a season
i@i extreme drought and the water was unusually low, and there-
re was nearly stagnant, and completely so in many pools which
would be connected with the stream in high water, but in low
ater entirely separate. The dye stuffs had apparently either
killed or driven away the fish, and mosquitoes were breeding
- here intensively—literally by millions. The wrigglers clustered
around stones, sticks, dead leaves or any other objects in the
water and they were visible from the banks at a distance of
perhaps fifteen feet. Up to this time West River had not even
been suspected of breeding mosquitoes.

This discovery explained a great mystery. Annually, for at
~ least three years, in the entire western portion of the City of
New Haven there has been a scourge of rain-barrel mosquitoes,
Culex pipiens Linn., beginning the latter part of July and end-
~ ing only on the approach of cold weather. The mosquitoes were
Very abundant in 1912 and fairly swarmed into cellars to hiber-
- nate, but they were probably worse in 1913, or would have been,

12
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if control measures had not been adopted. In fact the writer
has never seen them so abundant anywhere as they were in the
western part of New Haven about August 1, 1913.

In 1912 when the Anti-Mosquito Committee of the Civic Fed-
eration caused all known breeding places in and about New
Haven to be drained or oiled for the season, salt marsh mosqui-
toes were scarce, yet rain-barrel mosquitoes were abundant and
many citizens who had contributed toward the mosquito cam-
paign fund complained. They had given good money but there
were still just as many mosquitoes. :

Much searching was therefore done for rain-water barrels,
though a thousand of them could not produce as many mosqui-
toes as this stream furnished. They fairly swarmed in protected

corners of buildings, under verandas, and in shrubbery. They

were innocuous during the day but as soon as it was dark they
began to sing and to bite. Many were small and readily entered
houses through the meshes of the screens. Unless the windows
were kept entirely closed, or mosquito bars placed over the beds
it was impossible to sleep at night.

Now the origin of the mosquito outbreak was no longer a
mystery. What to do was the next question. The condition of
West River was reported by telephone to the offices of the Board
of Health and the Superintendent of Parks on August 12, and
a formal letter was sent to each on August 14. On August 21, a
meeting of the Board of Health was held and the matter con-
sidered. The writer, in company with a committee of the Edge-
wood Civic Association, consisting of Messrs. Chas. E. Brown,
Geo. W. Crane and Carleton H. Stevens, attended this meeting,
explained the situation and urged prompt action.

Considerable time must necessarily elapse before the Board
could notify all property owners to abate this nuisance. The
Board, under the new law becoming effective August 1, given on
page 242, clearly had the right to abate the nuisance, but of
course must go about it in a legal manner. Immediate relief was
demanded. As a remedy, flushing the stream by opening the
gates above was the simplest; but there was a serious drought
and water was very low and could not be wasted. Hence the
oiling method was chosen.

The Executive Board of the Anti-Mosquito Committee, there-
fore, voted to appropriate a sum of money, not to exceed $50.00
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the cost, the remainder to be collected from interested
" The writer was asked to take charge of the oiling
3 which was started the next day, August 22. He was for-
te in being able to obtain the services of Mr. James E.
cock, who was employed by the Anti-Mosquito Committee
the work in 1912. During the next few days the entire sur-
f the river, where mosquito wrigglers could be found, was
yéd with oil from a point opposite Ramsdell Street, near the
d Lily dye works, eastward to the Whalley Avenue bridge, a
ce of nearly one and one-half miles of the winding course
' the stream. Also the canal near the paper mills and many

ched pools that in high water are connected with the river,
e treated. The winding course of the stream, with its brush-
banks and its rough and irregular bed, partially filled with
tion and rubbish, made the oiling work difficult and
sive.
ene was used because it could be purchased immediately.
barrels of crude oil, donated by the Geometric Tool Co., was
‘applied and gave excellent results. The oil was spread by
of two “double forester” pumps, one the property of the
. Federation and the other kindly loaned for the purpose
he State Forester. See plate X. .
he Park Department oiled the edges of the stream through
dgewood and West Rock Parks, but in the latter not enough
I was used and the work had to be done over by Mr. Hitch-
, the Park Department furnishing two men to help.
‘ f}e_entire cost of this work amounted to $125.31, and was
covered by local contributions of money, labor and oil.
1€ treatment was effective. We examined the stream and
d find few live wrigglers but thousands of dead ones floated
A day or two after the work was finished rain carried
most of the oil and later one small brood of mosquitoes
oped and the adults emerged, but were not a great nui-
because of the cooler weather and many of the larvae were
ed c!own stream by heavy rains in September and October.
Myriads of adults which had emerged before oiling gradu-
dlS&}ppeared and on the approach of winter, hibernating
Tain-barrel mosquitoes were much less abundant than in
’_..Apparently these mosquitoes were a nuisance nearly a
distant from West River.

B, '
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Unless some remedial action is taken, the condition may and
probably will exist in West River each season of scant rain-
fall, as long as the pollution is allowed to continue. Once the

pollution stops the stream can agaip be stocked with fish, and-

there will be no more mosquitoes from it. The bed should be
cleared of rubbish, and straightened. I understand that the City
Board of Health has already warned the property owners abutting
the stream that the nuisance must be abated.

Adults, larve and pupe were sent to Dr. L. O. Howard at
Washington, who kindly confirmed our identification; it was the
rain-barrel mosquito, Culex pipiens Linn,

OrHER SIMILAR OUTBREAKS.

Howard, Dyar and Knab record a similar outbreak near
Urbana, Ill., where a creek is practically stagnant in late summer.
At a certain point this creek receives the waste from a slaughter
house, and for some distance below was so charged with decom-
posing animal matter that no fish could live in it, though it con-
tained millions of wrigglers of rain-barrel mosquitoes. Adults
covered the trees and bushes along the banks, but their presence
was felt only for a short distance, and few of them reached the
town perhaps a mile away. They continued to reproduce until
cold weather.* .

Another interesting outbreak of rain-barrel mosquitoes which
occurred in 1913 in Greenwich, Conn., was described to me in
a letter by Mr. Edwin M. Skinner, President of the United
States Drainage and Irrigation Co., of New York City. Just
north of the village of Mianus, there is a dam six or eight feet
above tide level, formerly used to furnish power for the Palmer
Bros., gas engine plant, but now abandoned for another site
where steam is used. About 500 yards north of the Palmer dam,
is another dam about six feet high, where a grist mill used to
stand but of which only the sluiceway and part of the water
wheel remain. These dams are not used but on account of
sewage emptying into the river above and between them, they
are allowed to remain rather than permit the sewage to be
exposed.

* The mosquitoes of North and Central America and the West Indies,
Vol. I, p. 135, 1012,
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A short distance above the second dam there is a mill where
vp—,robes and cheap plush goods are made from cow-hair and low
de wool. A cheap grade of oil is used in spinning the raw
wool and cow-hair, and the product is washed with water from
the river which again flows into the stream. Probably dye stuffs
re also used and emptied into the river. These waste materials,
. ;tog;ether with the sewage held back by the dams, probably
' fdgstroyed the fish and furnished an ideal breeding place for rain-
rrel mosquitoes. The stream flow was slight in the period of
drought, and the water was stagnant and slimy and thickly filled
ith wrigglers. The river is about 100 feet wide by the grist mill
m and perhaps 150 feet broad at the Palmer dam and literally
led with larvz.

Above the woolen mill is another dam, above which the water
- is pure and sweet. The health officer ordered the gates lifted
. at this upper dam and all the wrigglers were washed into Long
Island Sound the same day that they were discovered.

CUTTING AND MAINTAINING DITCHES IN 1913.

In New Haven the Anti-Mosquito Committee collected a small
amount of money in 1913, and with it kept clear the ditches cut
. in the salt marshes in 1912. Similar maintenance work has also
. been done at Shippan Point, Darien, South Norwalk and Fairfield.
Considerable draining and filling has been done in the town
v Greenwich, little of it, however, applying to the salt marsh.
- Many fresh water pools and swamps, which have in previous
years been breeding places of malarial mosquitoes and various
species of Culex, have been eliminated throughout an area extend-
ing along the coast and about two and one-half miles inland or as
b far as the village of Glenville. The north line of this area is
- parallel with the north town line.

ENTOMOLOGICAL FEATURES OF THE SEASON.

- Following the mild weather, the spring of 1913 was cool and
with abundant rainfall during May. In June, July and August
- the rainfall was much below the normal, resulting in a severe
drought in which many native trees and plants were vitally
injured, and cultivated crops reduced in yield. Heavy rains
- Came in September.
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The climatic conditions cannot fail to effect insect life, though
less directly than plant life. Many hickory trees have died,
chiefly from the attacks of the hickory-bark borer, particularly
in the southwestern corner of the State. -In some localities oaks
have died, but these trees, like the hickories, have evidently been
injured by freezing or drought or both, and were attacked after-
ward by various bark beetles. 4

White grubs have been comparatively scarce and except in one
or two cases, have not been reported as damaging crops.

The Colorado potato beetle, too, was not abundant and nearly
all larvee that we observed carried Tachinid parasite eggs.

The apple-tree tent-caterpillar was more abundant than we
have ever seen it and roadsides and neglected apple trees and
bushes were stripped. The damage was apparently greater
inland than along the coast. Cocoons gathered at Stonington
were strongly parasitized.

The forest tent-caterpillar was also more common than usual,
though not very destructive.

Cutworms were not particularly abundant.

Aphids caused much damage, especially the rosy and green
apple aphids, and the cabbage and pea aphids.

One of the chief features of the season is the discovery of
new territory infested by the brown-tail moth. The scouting
in the previous winter shows that insect to have spread much
farther westward than was supposed.

The gypsy moth is now almost eradicated at both Stonington
and Wallingford, the only two infestations found in the State.

The more important of these insects are treated in some detail
in the separate articles and notes of this report.

MISCELLANEOUS INSECT NOTES.

The Dying Oak Trees.—On September 24, 1912, the writer
was called to examine some oak trees which were dying on a
large place owned by Mr. Mallory in the extreme southwest cor-
ner of Greenwich, just over the line from Port Chester, N. Y.
The trees began dying in July, after having made their season’s
growth, and were mostly chestnut oaks; a few white oaks and
a few of another kind, possibly black oaks, had also died. As
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~ the trees all stood upon a ledgy knoll, the extreme drought seemed

largely responsible for their death, though bark borers were at
work in them. Another visit was made to this place August s,

~ " 1913, in company with Dr. G. P. Clinton, botanist of this Station,

Mr. H. W. Merkel of the New York Zoological Park, and
Messrs. F. A. Bartlett of the Frost and Bartlett Co. of Stam-
ford. More trees had died and one white oak had just been
cut upon which the writer observed winter injury in 1912. In
1913 borers were at work under the bark where none were

~ found the preceding year. Plate XII, b, shows the appearance

of a piece of bark from a chestnut oak which had just been
felled. The larger galleries were made by a common flat-headed
. borer, Chrysobothris femorata Fabr., and the smaller ones by the

“", two-lined chestnut borer, Agrilus bilineatus Web. Both kinds of
. larve were present in the burrows.

From other trees examined and reported, our opinion is con-

firmed that the trouble is due, not primarily to insects but to
ff; winter and drought injury, followed by these borers which are
~ well known to attack weakened and unthrifty trees.

Flight of Spruce Bud Moth, Tortriv fumiferana Clem.—A
brief note in the report of this Station for 1912, page 291, men-
tions this moth as being unusually common in 1912, but it was
even more abundant in 1913. Swarms appeared the last day of

~ July and newspapers in different parts of the State commented

upon it the following morning. The following appeared in the
Hartford Courant of August 1st: “The city was infested last
night by a scourge of moths which appeared suddenly and in
great numbers. In some parts of the city the insects were so
numerous last night that they completely covered the windows
and screen doors of lighted restaurants and stores. The moths
are spotted with gray and a dirty shade of brown.”

On the day that this item appeared a reporter on one of the
New Haven daily papers telephoned to this office for information,
and stated that he observed the moths to be very abundant
around the lights at the corner of Chapel and York streets. Mr.
Ripley was sent to obtain adults which we at once recognized as
the spruce bud moth. Hundreds of them had been at this cor-
ner, many had been crushed on the sidewalk, and some were rest-
ing upon the poles and on the walls of the adjoining buidings.
In a few days, however, all had disappeared.
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The larva of this insect, in a spruce twig, was received from

Mr. E. Kent Hubbard, Jr., of Middletown, who had collected it
in the Maine woods. Several adults were received at this office
August 2, collected around lights at New London by Dr. Chas,
B. Graves, and August 4, by John H. Osgood at Putnam.

Parsley Stalk Weevil, Listronotus latiusculus Boh.—On
August 16, Dr. Clinton brought in some parsley plants from the
vegetable farm of A. N. Farnham of New Haven, which had
been injured by this insect. The crown of each plant had been
tunneled by the larva, as shown on plate XI, b, and the plants
though alive were sickly and wilted. Mr. Lowry visited the place
August 18, and obtained more material. On some of the plants
the tunnels showed on the outside, and two and three larve are
sometimes found in the same plant. The infested plants usually
decay just below the surface of the ground, though the root
below the point of attack may remain sound for a time. The
infested plants at Mr. Farnham’s were all growing in cold frames.
It is doubtful if there is any practicable remedy, though carbon
disulphide injected into the soil might kill the larvee. An account
of this insect may be found in Bulletin 82 of the Bureau of
Entomology, page 14, U. S. Department of Agriculture. The
insect has not previously been reported from Connecticut.

The Cottony Maple Scale, Pulvinaria vitis Linn.—This insect
attacks many different trees and shrubs but is chiefly a pest of
soft maple shade trees. In Connecticut it has seldom been
injurious and usually a few specimens only are found on a tree.
At Sound Beach, Stamford, the silver maples on several streets
in a certain locality are now badly infested. The underside of
nearly all branches are lined with scales and the trees more or
less injured. Some of these trees were sprayed last spring with
the miscible oils which seem to be effective. This insect is
known in literature as Pulvinaria innumerabilis Rathvon, but
studies by Professor J. G. Sanders* showed it to be identical
with the European P. vitis, under which name it must now be
known.

* Journal of Economic Entomology, Vol. II, p. 433, 1900.
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dance of Omphalocera dentosa Grote.-—Th.is insect was
ed and illustrated in the report of this Station for 1911,
2. as a pest of barberry hedges. It has apparently been
pundant and has done more damage in 1913 than in any
ng year since our observati9ps began. Hedges of Japa-
barberry (Berberis Thunbergii D. C.) and of the common
v (Berberis vulgaris Linn.) were attacked. A tall hedge
imon barberry was practically defoliated at the top and
~val webs were so numerous as to render it unsightly. In
cting nurseries, the work of this insect was noticed at New
.n. Stratford and New Haven. Purple-leaved barberry
a New Haven nursery were nearly stripped of their
< but contained a mass of old webs. The writer also noticed
bushes growing by the roadside in North Guilford,
ad lost nearly all of their leaves from the attacks of this

Eggs of Hemerocampa definita Pack., and Their Resem-
 to Gypsy Moth Eggs.—Occasionally we find the egg-
5 of this tussock moth, which is apparently not very com-
d they are often mistaken for those of the gypsy moth.
there is great variation, certain egg-clusters are about
me size, shape and color as gypsy moth egg-clusters, but
hairs are somewhat coarser, more crinkled, the whole cluster
 loosely constructed, and the eggs more exposed. As a
o, the eggs of Hemerocampa are deposited on a network
. on or near the old cocoon, which is often on a leaf which
astened to the twig by silk threads. Gypsy moth eggs
ually laid on a solid surface, except in case of great
ance. In two apple orchards near Gales Ferry, Mr.
y found some of these egg-clusters fastened directly to the
and greatly resembling gypsy moth eggs. There is a dif-
€ in the micropylar structure of the eggs of these two
, Which will generally serve to fix their identity, but even
ologists have beep mistaken regarding them. Hemero-
L definita is a near relative of the White Marked Tussock
described in the report of this Station for 1903, page 230;
wever, much less common and its eggs are shown on
IT, a, of this report. Mr. Caffrey found H. definita
mmon in the northern part of the State, and we have
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records of its occurrence in Thompson, Putnam, Union, Staf-

ford, Willington, Mansfield, Somers, Enfield, Coventry, Elling-
ton, Manchester, Tolland, Bolton, Eastford, Ashford and Led-
yard. The eggs have been found in Connecticut on apple,
cherry, poplar, willow, rose, plum,” hawthorn, alder, lilac and
birch.

Cocoons of the Promethea Moth, Callosamia prometheq
Drury.—Each year the cocoons of this moth are sent in by corres-
pondents who think that it may be some important pest. Dur-
ing the past year specimens have been received from Elliotts,
Collinsville, Guilford, Lebanon, New Canaan, West Haven and
twice from Wallingford. The cocoons hang from the lower
branches of sassafras, tulip, wild cherry and occasionally peach
and plum trees. Each cocoon is usually rolled in a leaf with a
strong silk fastening around the petiole, as is shown on plate IX,
¢, so that it is difficult to tear it from the tree. The adult moth
is one of our larger species of night-flying moths. The female
resembles the Cecropia moth, though smaller, and the male is
nearly black.

Subsidence of the San José Scale.—This insect, which for
fifteen years has been a serious enemy of fruit trees, seems to
be now on the wane. Many old apple trees badly injured a few
years ago, and which have not been sprayed, are taking on new
vigor and seem to show only a slight scale infestation. We
had supposed this to be result of lady beetles, two species of
which commonly feed upon the San José Scale. Specimens of
scale gathered this fall by Mr. Davis show many holes from
which small hymenopterous parasites have emerged. We have
not reared the adult parasite but it is probably a species already
known, and may be the same that has been cleaning up the
orchards in Pennsylvania.

Galls on Gooseberry.—While inspecting imported nursery
stock in East Haven, April 23, Mr. Walden was asked to look
at some unthrifty gooseberry plants in a neighboring yard owned
by Mr. Eugene Wilson. Many of these plants were dead, and
some of the living and dead plants had curious galls near their
tips, much resembling the illustrations of galls on currants in
England, caused by the currant mite, Eriophyes ribis Nal., and
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wn as “Big Bud.”* We were unable to find any statement
the effect that this mite attacks the gooseberry in England,‘ but
oes injure black and red currants. No mites or other animal
could be found in these galls, which may be those of .the
seberry gall midge Rhopalomyia grossularie Fel.t. descx:lbed
jﬁgure& by Professor J. S. Houser of the Ohio Statlo.n.'{'
owner was advised to cut off and burn all twigs showing
. galls. See plate XI, a.

pundance of Spittle Insects.—Everyone is more or less
iar with the small masses of “spittle” or froth on the stems
ss, caused by small immature sucking insects of the family
copide, often called ‘“spittle insects” or “frog hoppers.”
se insects were unusually abundant in 1913, and nearly every
of grass, in some fields, carried a mass of froth. One’s
1es would become soaked in walking through the grass.
ese insects are supposed to cause some injury, but the matter
5t well understood, and not one life history of a single Ameri-
ecies has ever been worked out.

esting Pupa Cells of the Clover Weevil, Phytonomus
tus Fabr—On May 17, Mrs. Robert F. Mitchell sent to
ice some of the pupa cases of this insect which were very
ant in the soil of her garden in New Haven. These were
ed in a breeding cage and in a few days the adults began
nerge. The clover weevil is rarely injurious in Connecticut,
gh the larvae feed upon clover leaves. The pupa cells are -
1 lace-like oval cases, about three-sixteenths of an inch in

, pale green in color, and are shown with larva and pupa
eI, o,

rch Leaf Skeletonizer, Bucculatrix canadensisella Chamb.—
injury by this insect, which was so conspicuous in the State
0 and which has somewhat subsided, is still apparent.
ugh present over the entire State as in 1911 and 1912, the
iter of attack has moved westward, and seemed to be the most
US in the northwestern portion of the State where yellow
lack birches were attacked. A full account of this insect
1 in the report of this Station for 1910, page 7o1.

feobald, Insect Pests of Fruit, p. 240, 1000.
ouser, Journal of Economic Entomology, Vol. V, p. 180, 1912.
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Elm Leaf Beetle, Galerucella luteola Miill—In some of the
shore towns and cities, and especially where spraying has been
practiced for several years, this pest was rather scarce during the
past summer. On the other hand it was extremely abundant in
certain inland towns, particularly im Litchfield County. The
writer also observed many unsprayed elms in Woodbury which
lost nearly all their leaves in July from the attacks of the larvee,
aggravated no doubt by the severe drought. Trees in the vicinity
‘which had been sprayed remained in good condition.

The Poplar Sawfly, Trichiocampus viminalis Fallen. Dur-
ing the past three or four years the larvae of this sawfly have
been rather common on Carolina poplars near the Station, and
late in August may be seen crawling down the trunks of the
trees presumably to seek a place in which to pupate. The full-
grown larva is four-fifths of an inch long, orange-yellow, marked
with black spots, and bearing whitish hairs. There are two
broods each year, the larvza of the first brood appearing in June.
These caterpillars feed upon the leaves and may be poisoned by
spraying the tree with lead arsenate in case they should become
destructively abundant. The adult is a small four-winged fly.

The Linden Borer, Saperda vestita Say. Larva of this beetle
were rather common in young linden trees in one nursery this
year. They tunnel under the bark and in the wood at the base.
Decay often starts involving the entire stem, the leaves shrivel
and the tree dies and breaks off. Trees in all stages of injury
were found. Mr. Lowry captured an adult beetle in Walling-
ford, June 23. Where #his borer causes damage, the only
remedy is to examine the trees in May and September and to
dig out the larve or kill them in the burrows with a wire, or
by injecting a few drops of carbon disulphide and closing the
opening.

Abundance of Tarnished Plant Bug, Lygus pratensis Linn.
The tarnished plant bug was unusually abundant in 1913, and
injured many different plants by sucking the sap from the bud
or leaf stem causing that part to “blast” or wilt. Several
complaints were received regarding injury to Dahlia buds, and
in Litchfield potatoes were damaged by this insect. It is doubt-
ful if a satisfactory remedy exists.

PLATE I.

BROWN-TAIL MOTH
QUARANTINE

'. ‘a. Map showing quarantine line and present distribution

in Connecticut.

b. Winter nests on pear trees in Hartford.

THE BROWN-TAIL MOTH.




PLATE II. PLATE:TIT:

a. Leaves of California privet, drawn together.

b. Larva on gooseberry.

Winter nests cut from pear tree in Hartford; center nest shows old

egg-mass on leaf; tural size. :
= i A LEAF-FOLDER Archips rosana Linn.

THE BROWN-TAIL MOTH.



PLATE 1V. PLATE V.

b. Adults, female above. Natural size.

a. Larvae and pupa. b. Adults, female above.

an a. Nest in apple-tree. c. Egg-mass on twig. Natural size.

c. Pupa case and adult. d. A consignment of imported stock in a Connecticut nursery.

A LEAF-FOLDER Archips rosana Linn.. All figures twice natural size. APPLE.-TREE TENT-CATERPILLAR; IMPORTED NURSERY STOCK.



PEATE VII.

PLATE VL. odl

b. Otiorhynchus sulcatus Fabr. Larva,

a. Tree pruners for clipping off egg-masses. Piza and adult  Twice crilsgies

- bba i,
———

a. West Indian ;
~ peach scale. c. Clover weevil, larva, pupa and pupa cases
Twice enlarged. Twice enlarged.

b.- Caterpillars. Natural size.

Young pear showing maggots inside. Three times
enlarged.

d. Pear midge.

c. Cocoons. Natural size.

APPLE-TREE TENT-CATERPILLAR.




PLATE VIII.

a. View on Station grounds.

b. Spraying onions at Wethersfield.

CONTROL OF ONION THRIPS.

PEATE TX.

2. Immature thrips
much enlarged.

€. Cocoon of Promethea b. Onion plant injured by thrips.
moth. Natural size. Natural size.

ONION THRIPS AND COCOON OF PROMETHEA MOTH.



PLATE X. PLATE XI.

a. Oiling canal near paper mill.

a.

b. A disconnected pool filled with wrigglers.

b. Parsley plants injured by weevil.

MOSQUITO-B | :
: L ey GOOSEBERRY GALLS AND PARSLEY STALK WEEVIL.

Both natural size.




PLATE XII.

a. Egg-clusters of Hemerocampa definita Pack. Natural size.

b. Large galleries were made by Chrysobothris femorata Fabr. and
small ones by Agrilus bilineatus Web. Natural size.

TUSSOCK MOTH EGG-CLUSTERS; WORK OF BORERS IN OAK BARK.

PART IV.

SECTION 2 OF PART 1

By JouN PHILLIPS STREET.*

tion 1, printed as Part I of the Annual Report, contained
e analyses of 136 diabetic foods, twelve peanut butters, seven-
saccharin preparations and thirty-eight wines, 208 samples
all. The other samples of foods and drugs examined during
past year are herewith reported.

Of the 734 samples collected by the station agent, 477 were
ed and twenty-six were adulterated, below standard, mis-
ided or short weight. The Dairy and Food Commissioner
also sent in 999 samples, chiefly milk, vinegar and turpentine.
these 424 were adulterated, misbranded or below standard.
ides the above, 169 samples have been examined for city and
th officials and other individuals, making a total of 1goz
ples from all sources.

. FOOD PRODUCTS.
BREAD.

present examination of this important food product con-
@S chiefly its water-content and the variations in weight of
s from the same baking. All the samples baked in Connect-
‘were bought from the bakeries producing them, and were

The analytical work herein reported was done jointly with E. M.
C. B. Morison, C. E. Shepard and G. L. Davis.

14
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Bakery. S S
@ . Wy
n r oz. § b
7 <
PRI TEY, oz,
A T
gastWinslow's: Bakery B0 o Diie ERElles L L sl 14.53, 14.07, 13.93| 14.18
966l Y e'Olde Time Bakerie.. . v o o' e I L i 13.37, 14.00, 13.58| 13.6
Ave. 21 New Haven Samples /..o, oouisnann ST 13:83
New London :—
go8liCrand, O Bakery. o (Matehless). i ouiuiol S b L aaiiid s 15.52, I4.50 15.01
GUoloDoMEstiCTBAKEIN: 4 ¢ Lk (sl o s a5 $id050re (400 5 s foldie e 1d 13.83, 13.62 13.73
999/ Gager-Crawford Co........ LS A S ST AT SR 14.53, 13.72 14.13
o3l AL IGordarra bkt bk sy LR s el e BBl T L e il 14.74, 14.04 14.39
1000/ New England Bakery ............................... 13.58, 13.58 13.58
Gauli O K s Bakery ) | sPeerless). e il sto vt WAl ek i sy 12.59, 12.35 12.47
Ave. 6 New London Samples............... 13.89
Norwalk :—
10241 :Dellpn’siBakeny. L UL s i el s D il i L 12.91, I2.59 12.75
1020f LiRundle Balteryiv s s g ahn s o s s bSOl aF s dis s 13.69, 13.44 13.57
Ave. 2 Norwalk Samples .................. Bl 13.16
Norwich »—
goa{io TheyMohican; ©ou. i s et ek 8ol s Sk L el e i 13.86, 13.47 13.67
994/ O’Connor’s Bakery. (Home-Made).................. 12.95, 13.26 13.1I
G5l Providence, Bakery . cub o a ki sl e RNIAL A 14.18, 14.96 14.57
Ave, 3 Norwich Samples.,. vl Juoual il dad e 13.78
South Norwalk :—
1028 Rundle Bakery, E. Norwalk (Sold by C. A. Lane).....|14.57, 13.51I 14.04
10270 ({Owens’ Bakery ..« bisiiivs ey R ROl o S R A ) 13.79, 14.07 13.93
zazshiiJobn P rRathils iBakery, L ol iid Gl a i i s sl 13.02, 13.72 13.37
Ave. 3 South Norwalk Samples............. ek 13.78
Stam ford :—
moslishandrew Davey wa v il LSRRI TN L sl e dly 13.02, 13.05 13.04
1010/ O. K. Bakery.... ................................. 14.29, 13.79 14.04
1007, Marsh Baking Co. (Butter) Sold by Samuel Price Co.|12.20, 12.38 12.29
raoriiESEnfordiBakeny, & Ul B Gl B8 S TR Sk L e 11.92, 12.I0 12.0I
rorrhasWiest ParkiiBakery o' [0 B dihe it i e liGh ks «s+|13.38, 13.09 13.21
Ave. 5 Stamford Samples.......ic.eiiidnias LR 12.92
Waterbury -—
1023| Bouffard’s Bakery........ AL 5 sk 3 S R I SR 13.26, 14.53 13.99
sorg | GBS BRI e ey b e bl L s i i s g R 13.86, 15.34 14.60
7020l IdstinlsiBakery’ (5o . L i Lol il C MO W s 11,71, 11.39 11.55
$015{ sl siBal ery (e )k L R T T 16.97, 16.05 16.51
1037| HEBEN Ohiean C0:s . o Liuh v v atsmalifia 4 3 SR L s el 16.40, 16.12 16.20
1014| O’Brien’s Bakery. (Gold-Medal)..................... 13.97, 13.97 13.97
Toto| Penneri®iBotin./L L o0 Ly L] cs el ] 13.93, 13.86 13-99
1016/ Raymond Bros....... EC A TSRO M B it o g 14.11, 14.74 14-‘-'8’
1021 Trott's Bakery .......... AR O LT SR | 14.00, 14.36 14.1
1022| Waterbury Market Co..ovveevennnn.. SN ve...|13.23, 12.01 13.07
Ave. 10 Waterbury Samples ................ 14.22

—Continued.

BREAD.
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Composition of Average Loaf. ?

In Original Material. In Water-free Material. é’ 3 E 3

of Water in L o . E E:H ~%
;131 Loaves. Pie w i & .E? é’%s et i _é‘_zr’ Qé 55
g S= i 84 feER |l 8a | 2| B | BEAL 88 ] &

£ & < Bx |Egll 25| & | 8k |fek| @ | 8O

= & Mz [SEE| T o IS bt -

5 R RS

135.08, 35.78| 34.81 | 0.72 | 1.53 [10.0T [52.93|| I.10| 2.35(15.36(81.19| 9.24| 5.6
' 35.30, 32.75 34.08 | 1.80 | 1.4I | 9.4I |53.30| 2.73| 2.14/14.28/80.85| 9.00 5.9
34.75 | I.52 | 1.4I | 9.52 |52.80(| 2.33| 2.16/74.59/80.92| 9.06| 5.8
37.01 | 0.52 | 1.58 (10.15 [50.74|| 0.83| 2.51]16.11/80.55| 9.45| 5.3
35.24 | 4.37 | 1.54 | 9.14 |49.71|| 6.75| 2.38|14.11|76.76| 8.89| 5.8
37.03 | 1.32 | 1.20 | 8.95 |51.50|| 2.09| I.9I|14.2I|8I.79| 8.90| 5.7
28.13 | 0.90 | 1.66 |11.76 [57.55|| 1.25| 2.31|16.36/80.08|10.34 5.6
37.09 | 1.57 | I.42 | 8.62 |51.30(| 2.50| 2.26/13.70(81.54| 8.55| 5.9
31.72 | 0.92 | I.57 |10.1I (55.68|| 1.35/ 2.30[14.81,81.54| 8.52| 6.4
34.37 | 1.60 | 1.50 | 9.79 |52.74(| 2.44| 2.29|14.92(80.35| 9.11| 5.8
31.75 | 1.22 | 1.65 |10.42 (54.96|| 1.78| 2.42|15.27/80.53 8.70| 6.3
32.81 | 0.64 | 1.49 [10.08 [54.98|| 0.95 2.2215.0081.83* 9.1I| 5.9
32.28 | 0.93 | 1.57 |10.25 [54.97|| 1.36] 2.32|15.14/81.18| 8.91| 6.1
35.54 | 0.82 | 1.54 | 9.02 [53.08|| 1.27| 2.39/13.99|82.35 8.81 5.9
29.29 | 1.88 | 1.13 | 9.58 [58.12| 2.66| 1.60(13.55/82.19| 9.27| 6.1
34.30 | 0.84 | 1.39 | 9.77 |53.70|| 1.28| 2.12|14.87/81.73| 9.57| 5.5
33.04 | 1.18 | ' 1.35 | 9.46 [54.97|| 1.76| 2.02|14.13/82.09 9.22| 5.8
35.02 | 0.44 | 1.37 | 9.67 [53.50(| 0.68| 2.11/14.88(82.33 9.12| 5.7
34.73 | 0.48 | 1.35 | 9.72 |53.72|| 0.74| 2.07/14.89/82.30 9.09| 5.8
34.89 | 2.13 | 1.44 | 9.49 [52.08|| 3.27| 2.21 14.59/79.93! 8.71] 6.0
34.88 | 1.02 | 1.38 | 9.63 53.09/| 1.56] 2.1314.79(81.52| 8.97| 5.8
34.60 | 0.72 | 1.54 | 9.76 |53.38|l 1.10| 2.35/14.93|81.62 8.53| 6.1
32.84 | 1.05 | 1.5T | 9.92 [54.68|| 1.56| 2.25(14.78/81.41| 9.43 8.7
35.32 | 0.1I5 | I.33 |1I0.03 [53.17|| 0.23| 2.0515.51|82.21| 7.95| 6.5
33.81 | 0.22 | 1.80 | 8.94 |55.23| 0.33 2.72(13.51/83.44/ 7.95| 6.7
34.15 | 0.79 | 1.48 | 9.05 [54.53|| I.20| 2.25/13.74/82.81| 8.70| 6.1
34.14 | 0.59 | I.53 | 9.54 |54.20|| 0.88| 2.32(14.50|82.30 8.51| 6.2
32.93 | 0.89 | 1.28 | 9.87 [55.03| I.33| I.91/14.72(82.04| 9.32| 5.8
37.72 | 1.04 | 1.13 | 8.73 (51.38|| 1.67| 1.81/14.02/82.50/ 9.09| 5.5
30.72 | 1.33 | I.53 |10.28/(56.14|| 1.92| 2.21|14.84/81.03| 8.00| 6.9
33.63 | 1.44 | 1.51 |10.25 |53.17|| 2.17| 2.28/T5.44/80.11 10.96| 4.8
32.1I | 0.65 | 1.45 | 9.80 [55.99| 0.96| 2.14|14.43|82.47/11.04 4.9
i 5 32.06 | 1.20 | 1.28 | 9.49 [55.97|| 1.77| 1.88 13.97/82.38| 9.49| 5.7
29.75. 30.97 | 2.36 | 1.25 | 9.76 [55.66|| 3.42| 1.81/14.14/80.63| 9.60| 5.8
§ 35.14 | 0.73 | 1.47 |10.30 |52.36|l I.I3| 2.27|15.88/80.72| 9.16| 5.7
33.74 | 1.81 | 1.38 | 9.47 |53.60|| 2.73| 2.08|14.30/80.89| 9.40| 5.6
31.83 | 0.90 | 0.83 |11.36 |55.08|| I.32| 1.22(16.66/80.80| 8.91| 6.1
33.09 | 1.24 | 1.31 | 9.93 154.43|' 1.85| 1.96/14.84!81.35 9.50[ 5.7
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o —— TABLE Composition of Average Loaf. g o
= In Original Material. In Water-free Material. §.«. g,u
g TS TG I -
: in : @ | 225 {9¢ a® | 558 . | &8
i i toaidul Kohves, B | sE ) g |85 (SRRl B g | EC 2R aR s
& ' R LB - G O
- a E“- | ot ez "6 <
(oAl e e
Loaves of Varying Prices.
i ¢ 2.86 | o. 1.38 | 9.54 [55.68|| 0.80| 2.06/14.21(82.93| 8.16 |3.9
1001| (3 cts.) The Moh}cat: Co., New London.............. 11.85, 12.45 ) 3 o_gg 1.46 |11.07 |53.44|| 0.12| 2.21]16.76/80.91|10.00 (4.2
68| (4 cts.) N. Jevolino, New Haven 15.1 33.95 .
9 S X 5 N WL AVE TG o &0 0 e g e s e 5.13, 15.13 8! 1.62] 1. .357|55.18]| 2.40[ 2.17 13.83|81.60| 9.18 4.7
967 ¥ Wm, Mcleman,/New Haven. .| .o ilivsis 13.16, 13.62 1.80] 32.3 AL 8 8
949 e el Sl e U o g B 13.97 33.31| 33.71 | 0.76 | 1.44 | 9.64 |54.45|| 1.15| 2.17/14.54/32.14| 7.80 |5.4
1| (8cts) A. Jacobson, Norwich. ..........coomimniins. Soitbolmitet 31.64 | 0.31 | 1.67 | 9.76 |56.62|| 0.45| 2.44/14.28/82.83/16.64 [5.3
ggo P e S e R G R Ras e B S R R g zggg 29.36 | 0.12 | 1.00 |10.13 |59.39|| 0.17| 1.42|14.34/84.07/20.95 4.3
1012 % J. O’Brien, Waterbury. '(Gold Medal) 19:05 32,90 | r.22 | 1.23 | 0.45 |55.20)| 1.82) 1.83114.0882.27/12.78 6.7
Bread not made in Connecticut.
6.8 .8
989| (rocts.) Dexter’s Mother’s Bread, Springfield, Mass. B o6 his 2911098, S0 0881 @ Al 08183 ,001R0RY) |5
(@ash Graceryy Hartford) L Ly lE ol iiliis (g 27.44 3 8 )
1002 (5cts.) Dexter’s Five-Cent Bread, Springfield, Mass. Lt SRR B ol e B ol (Al ok
(L. €. GadboisiiNEw, Londan).... L.l s dibli e ,113.47, 13.44 .8
1018 (5 cts.) Dexter's Five-Cent Bread, Springfield, Mass. §7:98 | 0,29 | 7.77 | 9-41 [50.85)) 0.47) 2.84/15.09/81.00} B.53 |5
H. R: Hotchkiss, Waterbuxy) .. i sedii i b vl UL v Wy 2l e 3 L d
973| (5 ct(s.) Fleischmann’s Peterr lgg.’x)l Bread, New York. A 3350 B aioo Lix s 12060063, 38/ 9. 9%) o0l anborBay 81079, ¥
(Village Store Co.; Bridgeport).. ../ . bt i snie e 54 13.23, 13.40, 12.84/1358 6.
1009| (5 cts.) Shults Bronx Bread, New York. (Brown 32.18 | 0.58 | 1.62 |10.35 |55.27)| 0.8/ 2.30/15.26/81.49) 8.42 0.4
Bros..Stamiord )i cosia sl e il B L S 12.03, 12.80 8 {30
1008| (5 cts.) Ward’s Dainty Maid Bread, New York. (Brown RTn 0,09 | 2,05 L10.Ax 56,50l 1,28, 2, 03114, 043X 731 8,24 073
& Webb Stamiard )yl dLL L Co L e LS 12.45,.13.12 “ 8.8 8
992| (5 cts.) Ward’s Tip Top Bread, So. Providence, R. I. E M bong | 1.9 1 6 00 amyonil 2900 818814 R0 T RRL 818115
eRLBLSmith. Napwich) 0l Etiule i s de g i d 13.47, 13.93 6.
1026] (5 cts.) Ward’s Tip Top Bread, Bronx, N. Y. (A. F. 133:04 | 0.92 | 1.60 | 0.81 |54.63)| 1.37} 2.39/14.6581.59) 8.84 0.1
{ 1 Rl VG 3123, 1310
1006| (5 ct§§Ck‘;vn:::i,‘gsl (.:Ifgp’ ;:p %:;:;}k&ew York. (W.W. Wid3e 133 33.07 | 0.82 | 1.35 | 9.22 |55.54| I.23| 2.02 13.77[82.98 8.81 (6.1
Waterbuiry, Starhtord) e/ et gt Boin iy B sl B 13.05, 13.20 | 116
3 39.53 | 4.37 | 1.80 |11.76 |58.12]| 6.75| 2.72/16.7683.76(12.72' 6.9
ﬁ‘;";‘r;"s;‘ of all samples. . i\.c.ops snignbr s i?'65: 28.13 | 0.08 | 0.83 | 8.39 |49.15| 0.12 1.32|12.59§76.7 | 7.95'14.2
Average = ‘ T RS W i 33.80 | 1.21 | 1.42 | 9.73 53.84ll 1.83 2.15114.6981.33 9.24'15.7

15 cent loaves only, ?Guaranteed weight 13 0z. 3 Guaranteed weight 12 0%

S, were examined. Moisture was determined in every loaf,
other ingredients only in a single loaf unless some abnor-
‘1n this loaf was noted. The analyses, reported in Table I,
lculated to the average water-content of the loaves pur-
from each particular baker. In 193 cases the loaves cost
Cents, in three four cents, in three eight cents, and in one
three and ten cents.

brought promptly to the laboratory, where they were weigl}ed
at once and a quarter-section taken for analysis, thus insuring
the proper relation between crust and crumb. The quarter
section was weighed, cut into thin slices, and dried in the aif
over steam pipes until dry enough for grinding. i

Two hundred and one loaves, representing the product of
seventy-nine Connecticut, one Springfield and three New York
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Weight of Loaves.

The five-cent loaves ranged in weight from 11.39 to 19.65;

ozs., average 13.98 ozs. Six of these weighed less than 12 0zs.
twenty-five from 12 to 13 ozs., eighty-two from 13 to 14 ozs,:
forty-two from 14 to 15 ozs., 18 from 15 to 16 ozs., eight from
16 to 17 ozs., three from 17 to 18 ozs., one from 18 to 19 ozs.,
and one over 19 ozs. The two three-cent loaves weighed 11.85
and 12.45 ozs.; of the four-cent loaves three weighed from 11.6
to 12 ozs, three from 132 to 14 ozs, and two 15.2 ozs.; the
three eight-cent loaves weighed 19.1, 24.3 and 29.7 ozs.; the
ten-cent loaf, 27.4 ozs.

A similar investigation was made by the writer in New Jersey
in 1895. At that time forty loaves, costing four or five cents,
weighed from 12.7 to 21.8 ozs., average, 16.4 ozs. In other
words, in 1895 in New Jersey 58 per cent. of the five-cent loaves
weighed over 16 ozs. and 83 per cent. over 15 ozs., while in 1912
in Connecticut only 7 per cent. weighed over 16 ozs. and only
16 per cent. over 15 ozs. Assuming similar conditions in these
two states, the average weight of the five-cent loaf has shrunk
since 1895 from 16.4 to 14 ozs., or 15 per cent.

Variations in Weight of Loaves from Same Bakery.

In fifty-three instances two, and in twenty-seven, three, five-
cent loaves were bought of the same baker at the same time, and
represented the same baking. The average variation in weight
of loaves from the same baker was 0.53 oz. These variations
are summarized as follows:

7 from o to .125 oz.
15 from .13 to .25 - oz.
23 from .26 to .50 oz.
15 from .51 to .75 oz.

9 from .76 to 1.00 oz.
8 from 1.0I to 1.25 ozs.
3 from 1.50 to 2.00 ozs.

In other words, the product of 26 per cent. of the bakers varied
less than 0.25 oz, 56 per cent. less than 0.50 oz., and 75 per
cent. less than 0.75 oz., while with 11, or 14 per cent. of the
bakers, the variation exceeded 1 0z. The analyses of the samples
indicated that these variations were seldom due to differences in

moisture-content, but rather to ‘irregularities in the loaves
themselves.
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Chemical Composition of Bread.

The samples showed wide variations in all their ingredients.
The maxima, minima and averages are given in the following

Max. Min. Ave.

.................... I R (o5 28.13 33.80

Etheri Extract .. i u:a 5 AR 4.37 0.08 1.21
BERSTE L N S O I L U 1.80 0.83 1.42
17 e R RS SISO B R MO W 11.76 839 9.73
Carbohydrates and Fiber .......... 5812 ' 4915 53.84
Dry Matter per five-cent loaf, oz. .. 11.73 7.5 0.24

The moisture-content of the individual loaves ranged from
27.70 to 40.07 per cent.; twenty-two contained from 27.7 to 30.9,
hty-four from 30 to 32.9, sixty-nine from 33 to 35.9, and
enty-six over 36 per cent. In some instances, at least, the
ead contained excessive water. This is shown more strikingly
when the actual amount of dry matter per loaf is considered.
In the five-cent loaves this ranged from 7.95 to 12.72 ozs.,
rage, 9.24 oz. Four bakers supplied less than 8 ozs. of dry
atter per loaf, seventy-three from 8 to 10 ozs., twelve from
0 to 12 ozs., and one over 12 0zs.

b The ether extract (fat) also showed a wide range, from 0.08
. to 4.37 per cent. These differences are largely due to the
ethods of the bakers. In some cases only flour, yeast and salt
are used, while in others milk, butter, lard and sugar, either alone
‘or in combination, are employed. The variations in fat are also
ue in part to the fact, noted by several investigators, that in
he process of baking a part of the fat is either destroyed or
endered non-extractable by ether. In three samples the amount
. of fat found is much lower than could have resulted from the

‘use of any brand of flour.

. The variations in ash, protein and carbohydrates are due in
‘part to differences in moisture content, but even more to the
aterials used.

Bread of Different Cities.

- Table II shows the average composition of the five-cent loaves
Produced in nine Connecticut cities. The average weight of the
loaf ranged from 1292 to 15.28 ozs, Stamford showing the
lightest and Hartford the heaviest loaf, a difference of .2.36 ozs.
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TaBLE Il:—AVERAGE ComposiTION oF Five CENT LOAVES OF BREAD

Sorp 1IN DirrereENT CITIES.

Composition of Average Loaf.
9| In Original Material. | In Water-free Material. &
E s : s n =
&3 . |88 | . | & | a5 |l S
ciy. Bl & sl |8 ¢ 8|3
LT e o O A S - o
o o = = B ® 0 B 5= e
Aok losprRl 3 | & PR B (2] & |58 | %
oz. 0
Bridgeport, .00 0 10,13.87//33.01,1.42,1.37, 9.52'54.6812.12,2.0514.21'81.62; 9.
Favtiortle. oSyl 12|15.28(|33.25/1.39|1.46/10.01|53.89|2.08|2.19(15.00|80. 73||10.
New Haven........ 21|13.80|(34.75|1.52|1.41| 9.52|52.80(2.33|2.16/14.59/80.92|| 9.
New London....... 6/13.89(/34.37|1.60[1.50| 9.79|52.74(2.44/2.29(14.92/80.35|| 9.
Norwalki oo o 2|13.16|(32.28/0.93|1.57|10.25/54.07|1.36(2.32|15.14(81.18| 8.
Norwichiz s, oids Sy 313.78||33.04/1.18/|1.35| 9.46/54.97(1.76/2.02|14.13/82.09|| 9.
South Norwalk..... 313.78|(34.88|1.02|1.38| 9.63|53.09|1.56/2.13|14.79/81.52|| 8.
Stamford LSkt 5|12.92{(34.14/0.59|1.53| 9.54|54.20/0.88|2.32|14.50/82.30|| 8.
Waterbuxyz oLl 50 10|14.21|{33.00|1.24/1.31| 9.93|54.43|1.85/1.06/14.84/81.35]| 9.

Averageofall sam-

plestst Wiy 13.98(/33.80[1.21|1.42| 9.73'53.84(1.83|2.15 14.69'81.33!1 g

/_

per Loaf.
, Cost per Pound of Bread.

I N o 00w W

&
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per loaf, or 1.69 ozs. of dry matter. The average Hartford loaf
also contained more protein and fat and almost as much carbo-
hydrates as that sold in Stamford. Of course these averages
are not necessarily conclusive for those cities in which only a few
samples were taken. However, in each town all the more repre-
sentative bakeries were visited, and the averages as given
probably reflect quite ‘accurately the existing conditions in the
cities named.

Cost of Bread.

The bread cost from 4.2 to 6.9 cents per 1b., with an average
of 5.7 cents. The average cost per Ib. in the three-cent loaf was
3.9 cents, in the four-cent, 4.8 cents, in the five-cent, 5.8 cents, in
the eight-cent, 5.4 cents, and in the ten-cent, 5.8 cents. The
cheapness of the three- and four-cent loaves indicated, therefore,
a real saving, as far as quantity is concerned, because the relative
decrease in price was greater than the decrease in weight. The
data for the eight-cent loaves are limited to three samples, but
these indicate that this sized loaf is a cheaper purchase than the
five-cent loaf, about double the weight of bread being furnished
for an increase in price of but 60 per cent.
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The average cost per Ib. in the five-cent loaves in the different
ties ranged from 5.3 to 6.2 cents, Hartford showing the lowest
d Stamford the highest cost. On the average, the cost per
pound of bread in Hartford was 0.4 cent lower than in any of the
other cities. Bridgeport, New Haven, New London, Norwich,
uth Norwalk and Waterbury showed very similar costs, while
Norwalk the cost was almost as high as in Stamford.

 Guaranteed Weight.

. Fleischmanw’s Peter Pan Bread, claiming a weight of 13 ozs,,

weighed 12.84, 13.23 and 13.40 ozs. Shults Bronx Bread,
claiming 12 ozs.,, weighed 12.03 and 12.80 ozs. Ward's Dainty
Maid Bread, claiming 12 ozs., weighed 1245 and 13.12 ozs.
Ward’s Tip Top Bread, claiming 12 ozs., weighed 13.05 and 13.26
ozs. There appears to be no difficulty, therefore, in the bakers
maintaining the weight claimed.

CANDY.

One hundred and eighty-nine samples were examined, mostly
of the cheaper sorts. These included the following:

Mixed chocolates and chocolate 6 Fudge.

.~ creams. 13 Jelly Beans.

§4 Caramels. 20 Gum Drops.

5 Marshmallows. 11 Licorice Lozenges.
Marshmallows in combination. 4 Coated peanuts.
Wafers and mottoes. 30 Miscellaneous.
Molasses kisses.

The examination was directed chiefly to determine added
mineral matter and coal-tar dyes, and the accuracy of the weight
claimed for the various candies.

Mixed Chocolates and Chocolate Creams.

- Thirty-five samples were examined. The fat in the coating
anged from 28.58 to 49.64 per cent.; the ash in the coating
om 0.72 to 2.26 per cent. The fat appeared in all cases to be
' Cocoa fat and no mineral adulterant was detected.

g . The cost of the samples ranged from fourteen to seventy
~ cents per pound.
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TaBLE III:—MixEp CHOCOLATES AND CHOCOLATE CREAMS.

Sample No.

Weight, || Cost. Analysis of Chocolate Coa:ing
! : 18] e
Brand, or Dealer. o 2 Lo &
%, g g S
5 s S L
& b 5| s |lS |3 s® ‘n:gh-
Elg (|~ ™ ;|58 £
FC N R - 0 k] k- <
v O | & [[& [ = |A s

|

l
|

"

——

! gms.|gms.|(cts.|cts.|| % o s,
Russell’s Chocolates (Cambridge, Mass.) .. .|227|234 35| 68/(32.76|45.2] 28-33
H. D. Foss & Co.'s Chocolates (Boston,

Mass ). s At s lasl ol Sl ey 227|251/ 30| 54/(35.71/45.5| 28-32
Bart's Satutdayi@andy, T btk id 4541433/| 29| 30/134.27/45.5| 30-35
Lenox Necco Sweets, Chocolates (Boston,

Massyins iy P 227241 25/ 43({40.65/45.5| 30-35
Violet Assort, Chocolates (Touraine Conf.

Loz iBostany: Massi) el bl el s ) 454(430|| 29| 31/(35.63(45.0/ 29-32
Assorted Bon Bons & Chocolates (Mirror

Gandies, Nio ¥ I o ISR 6 o 454/457| 29 29(/30.91(42.5| 29-32
Lowney’s Cameo Assort. Chocolates (Boston,

MEasst)ul i preh S i GEain s g e 227|235/( 25| 48/(33.26/46.0| 33-35
Sparrow’s Empress Chocolates (Boston Conf.

- A A e It Ll P e b 227/226|| 35| 70((36.29/42.0| 29-32
*Bradley & Smith’s Chocolate Creams. .. ... 227|225/ 10| 19{31.46(46.5| 29-31
Assorted. Olympia Candy Co., New Haven 227\215/| 10| 21([35.78/43.0| 33-35
Assorted. Sold by Shartenberg & Robin-

son; New Haven b o bl maiilanestivg 227(238/| 8| 15(/36.67/40.0| 34-36
*Kibbe Co.’s, Chocolate Creams (Springfield,

WEQSSY) et A A A e TN 227218/ 10| 21/35.65/46.0| 33-36
Dorothy Chocolates Assorted.............. 227|233|| 25/ 49|(33.42(45.5| 29-32
Chocolate Creams. Olympia Candy Co.,

Stamford: /Ll EE LT R 227|225/|| 10| 20/(37.21/44.0| 28-32
Chocolate Creams. Wm. Matthews, Glen-

13 7 ol Sl RN R A e 227/236|| 13/ 25//32.57/45.0/ 30-32
Chocolate Creams. Eagle Candy Co., Stam-

s {13 s UM Sl e g 1 AR T 227/210|| 10| 22|(31.48/45.0| 30-33
Bell’si Chocolates. /i il Wil ol s 227|218|| 10| 21(|32.69/45.0] 28-31
Sold by Norwalk Candy Co. (Columbus,

o o i T Rl L D S RS O T 227/217|| 10| 21{(35.29/40.5| 30-33
Sparrow's Chocolates (Boston Conf. Co.)...|...|238/ 10| 19|(49.64/46.0 28-32
Chocolate Creams. Olympia Candy Co., ®

Bridgeport o et e 227238|| 10! 19|{30.5246.0! 31-34
Sold by Aftlantic Fruit Store, Bridgeport. . ..|227|232|| 10| 20{/37.09/46.0 30-33
Sold by Musanti Conf., Bridgeport (Cam- |

bidge; Mg sst )i DO IR E i 2Ty 227|229|| 20| 40((39.89/46.0| 31-34
Howland's Dry Goods Store, Bridgeport. . . .|227|243|| 20| 37 37.20/46.0| 26-28.5
Riker's Drug Store, Bridgeport. . .......... 227|235|| 15| 29|{41.84/46.0| 28-30.5
Lane’s Confectionery, Bridgeport.......... 227|235/|| 20| 39((34.45/46.0] 27.5-28
Sold by 1367 Stratford Ave., Bridgeport. . . .|227/219|| 15/ 31 33.344‘45.5 31-32
Sold by Store, Cor. Stratford Ave. and E. !

MainiStesiBridgepors. i il ioael 227(217| 10| 21||28.58/46.0| 27-29
Star Confectionery, Bridgeport............ .+|227|229|| 13| 25 34.66‘45.0 30.5-31
Sold by G. N. Jensen, Hartford............ 227(238|| 10| 19(/4T-12(46.5| 33.5-35
Schraft's Chiaealates: i/ al] opdil i 227(227|| 20| 40(|35.48/46.5| 30-32°
Morris, ‘Hartfordaiinie o liiahaiiicasaiiy 227(230|| 10| 20|!35.39/45.0(31.5-32.5
Darrow & Ruden, New York ..... AL 454/470(| 15| 14/(32.09/46.5| 29-31
Sold by Kelly’s Bakery, Waterbury.........} 227|239|| 10| 19((31.53/47.0| 31-32
Sold by M. Baz, Waterbury............... .|227(247|| 10| 18//40.44/47.0| 3I.34
Raspberry Chocolate Cream, Delatour

(Stamped on each candy)................ 227|236l! 20| 38/'33.18/46.5|31.5-32.5

- O

P e

e )

-

* Statement of dealer.
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- In all but nine samples a correct weight of candy was delivered.
Barr's Saturday Candy and Touraine Violet Assorted Chocolates
contained 0.7 and 0.8 oz. less than the pound claimed. Kibbe's
Chocolate Creams, Bell's Chocolates and chocolates sold by the
. store at 1367 Stratford Avenue, Bridgeport, were each short
. 0.3 oz. on a half pound purchase. Chocolates sold by the
" Norwalk Candy Co. and the store at corner of Stratford Avenue
and E. Main Street, Bridgeport, were each short 0.4 oz. in a half
pound. Those sold by the Olympia Candy Co., Stamford, were
short 0.42 oz. and those of the Eagle Candy Co., Stamford, were
short 0.6 oz. in a half pound. Most of these shortages were
apparently due to the practice of selling cardboard for candy.

Caramels.

i Fourteen samples were examined. The ash ranged from 0.63
to 1.46 per cent. No adulteration was detected. In all but two
of the samples the individual caramels were wrapped in oiled

~ paper. :
. The cost ranged from 8 to 60 cents per Ib.
¢

-

TaBLE IV :—CARAMELS.

Weight. Cost.
0 Brand, or Dealer. g)‘ i
o 9
[~ ! s B -
‘3 3 b e
& 5 b} 5
Q 1< = A

gms.| gms.|| cts. | cts.

Cream. E. F. Hopton, Binghamton, N. Y. ............ 227| 291f| 5| 8

Bandard. Lancaster, Pa..........000.... G T 227 236/ 12 | 23 |1
* Huyler's. New York. (Many with nuts)............... 227! 228/| 30 | 60 |I1.13
*Chocolate. Wardwell’s Confectionery, Stamford ....... .«+| 99|l 15 | 34 |l0.65
liSsorted. ' (Columbia).f.......J 00 .00 S e S R 227/ 225( 15 | 30 EI.I7
9/* Assorted. Sold by F. W. Woolworth & Co., Stamford ..| 227| 225 5 | 10 |0.63
iVanilla. Sold by Morelli & Carbonne, Norwalk ........ 227| 237|| 13 | 28 [I.
lahilla. (Columbus), with nuts {1, [v 2 0000 UL L 227| 230|| 13 | 26 |1.
*Chocolate. Lane’s Confectionery, Bridgeport .......... 227| 240|| 20 | 38 |o.
Chocolate. E. L. Graves, Bridgeport ...........cocvee. 227| 222 15 | 31 |1,
8iChocolate. Capital Candy Co., Hartford ................ 227| 226/ 15 | 30 |o0.
Assorted. Peterson’s Candy Kitchen, Hartford.........| 227| 220/ 13 | 27 0.
Chocolate. Sold by S. J. Rickman, Hartford........ «os 227] 240|| 20 | 38 1.
t Vanilla. Sold by Sam Spalter, Hartford. ........ A 227 211!l 10 | 22 'K,

= »
e I Ash.
+

* Wrapped in oiled paper. ’(Wrapped in brown oiled paper.
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- _—
/ L Weight. Cost.
2 -
Z 8| s
© Brand, or Dealer. g % § g
O = i e < z
; gms, | gms. || cts. | cts. | % i
1374 |Hauff’s Confectionery, New Haven............ 227 | 232 || 25 | 49 | 0.73 | 0.38
1375 |Extra Fine Marshmallows (Mirror Candies)....| 227 | 237 || 20 | 38 | 0.55 0.35
1376 |Athens Candy Kitchen, New Haven. ......... 227 | 211 || 13 | 28 | 0.31 o_4§
1377 |Grand 5 and 10 Cent Store, New Haven. (Brown-
ish-yellows coatingl) o\ gy Nlia st ARy 227 | 228 HLLI0c 0.0 L
1378 |Marshmallow Santa Claus (surrounded by paper)| ... 99 || 12 | 55 | 0.19 | 0.56
1379 |S:/S. Kresge, New Haven. ... . . uiu s dosions 227 | 272 5 8 | 0.31 | 6.4r
1406 |Boston Candy Kitchen,.........o.ueuninniin. 227 | 235 || 10 | I9 | 0.32 | 0,48
1607 |House of Hasselbach, New Haven............ 227 | 229 || 20 | 40 | 0.35 | 0.0g
1417 |Mason & Legenheimer, New York......... ..+| 227 | 236 || 10 | 19 | 0.31 0.43
1427 (Sold by J. R. Evans, Stamford................ 227 1 F2X 5| 10 | 0.58 | 0.42
1430;:|Henry Heide, New Vork. ... 0 v )l d s 99 | 94 || 10 | 48 | 0.51 | 0.46
1440 |Sold by Eagle Confectionery, Norwalk........ voAl HEFON 0V 127°1 /0. 3T | 0.52
1499 (Sold by Peter Arillo, Bridgeport.............. ... |IOL || 10 | 45 | 0.22 | 0.47
1505 (Sold by E. L. Graves, Bridgeport............. 227 | 216 || 20 | 42 | 0.35 0.19
1514 |88 KresgewBridgepottyin 210ty L. 227 k227 510 1 0.29 | 0.43
1523 |5 and 10 Cent Store, 550 E. Main St., Bridgeport| 227 | 206 5| I | 0.34 | 0.44
1529 |Star Confectionery, Bridgeport............... 227 | 224 || 10 | 20 | 0.25 | 0.64
1548 (Palace of Sweets, Hartford. . /... .00 0uiiis 227 | 227 || 10 | 20 | 0.28 | 0.40
1552 |Knorpp’s Real German ‘‘ Fairy Foam ” Gandies.
(Babiesiui i Wi DE i S Sl i P 84 || 10 | 54 | 0.20 | 0.66
1556,V H oldstoek’s, - Hartford.:, il e Loy s Bri i) 227 | 213 |1 15/ ['32/| 0.21 | 0.42
1559 (Hartford Candy Kitchen, Hartford............ 227 | 225 || 10 | 20 | 0.32 | 0.42
1566 |Brown, Thomson & Co., Hartford........... 227 | 280 || 10 | 16 | 0.21 | 0.28
1589 |H. G. Woolworth Co., Waterbury,........... 227 | 229 5| I0 | 0.25 | 0.37
1592 |Palace Confectionery, Waterbury............. 227 | 240 || 10 | 19 | 0.19 | 0.51
1598 |Angelus, Rueckheim Bros. & Eckstein, Chicagoj 86 | 111 || TO | 4I | 0.29 | 0.47

No short weight was detected except in the vanilla cax;amels
sold by Sam Spalter, Hartford, which were short 0.56 oz. in a
half pound.

Marshmallows.

Twenty-five samples were. examined. Many of the samples
contained much adhering powder, consisting largely of corn
starch. This ranged from 1 to 52 grams per pound. It was
particularly large in Mirror Extra Fine Marshmallows and those
sold by the 5 and 10 Cent Store, 550 E. Main Street, Bridgeport,
in which it amounted to nearly 2 ozs. in the pound. The ash
ranged from 0.19 to 0.73 per cent., indicating no added mineral
adulterant. The nitrogen found, except in Hasselback’s and
possibly Graves’, indicated the use of gelatin, the presence of
which was confirmed by other tests as shown in the table.

b

RSHMALLOWS.
& g A Precipitate with| Precipitate

Sl thenCod | AmowmcafSoluionon, | Reslton Cooing Heated | g parlont.™| Wit *7
Nearly ﬁomplete. %urgxg w@tﬁ ffoam.... 8ons. gellatt. p};)tt g::‘gr ..... g::i.
Werylittle....... urbid with foam....|Cons. gelat. ppt.... VYeunn .
Murzh. S Nearlycleax .z .0 Slight gelat. ppt..../Medium...| Heavy.
Very little....... Nearly clear......... Veryslightgelat.ppt./Small ..... Heavy.
BBuch. . ... i) Slightly turbid....... Cons. gelat. ppt. .../ Medium Heavy.
Werylittle.. J.. ., Slightly turbid....... Medium 1getlat. ppt.. geavy ..... ?l?a}‘)’ty.
PReh. L A E DI s R Cons. gelat. ppt....|Heavy..... ight.

Msch ........... 4 BLih 4 T SO v Cons. gelat. ppt....|Heavy..... Heavy.
R R Eyrbide e Nl Cons. gelat. ppt....|Heavy..... Heavy.
BCh. . Turbid with foam....|Slight gelat. ppt....|Heavy... Heavy.
e, L Nearlyclear., . i, 24 Veryslightgelat. ppt.[Heavy.. Heavy.
Mery little. ... .. Slightly turbid....... Slight gelat. ppt.... }/'{ery heavy g'ea}:ly.
Rl Burhid, bt o Cons. gelat. ppt....|Heavy..... ight.

Mluch. IR el O Furhadi s Bl Cons. gelat. ppt....|Heavy..... Heavy.
hRtle. . ...l Sl. turbid with foam.!Slight gelat. ppt....Medium Heavy.
e, Ll Turbidis o i e |Cons. gelat. ppt....|Veryheavy.| Heavy.
e 1 3Rve o) (o SRR A i'Cons. gelat. ppt....|Heavy,....| Heavy.
Nexylittle, . 2. .. Slightly turbid...... [Veryslightgelat. ppt.|Heavy..... Slight.

L A L Clear, yellowish..... iNo 12421 AR A Heavy.. i Heavy.

o
i
)
i
B2
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The cost ranged from 8 to 55 cents per pound. This is doubt-

 less to a large extent influenced by delicacy of flavor and fineness

of texture, qualities which are not revealed by chemical analysis.
Five samples showed short weight. Henry Heide's were short
0.2 0zs. in 3.3 0zs., or 0.9 oz. in the pound. Graves’ were short

. 0.4 oz., Holdstock’s, 0.5 oz., Athens Candy Kitchen, New Haven,

0.56 oz., and 5 and 10 Cent Store, 550 E. Main Street, Bridge-
port, 0.74 oz., in the half pound. The last named firm in selling
a “half pound” of marshmallows, actually delivered 6.4 ozs. of
marshmallows with 0.9 oz. of adhering powdered sugar and
corn starch.
Marshmallows in Combination.

Eleven samples were analyzed. The three samples coated
with chocolate contained from 34.12 to 40.25 of cocoa fat in the
coverings.
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The cost per pound ranged from 22 to 42 cents.

No marked shortage in weight was found except in Hold-
stock’s Marshmallow Caramels, which were short 0.42 oz. in the
half pound. r

Wafers and Mottoes.

Twelve samples were examined. The ash was inconsiderable
in all cases, ranging from ©.05 to 0.13 per cent. The samples
contained considerable quantities of insoluble matter (starch),
ranging from 0.78 to 10.63 per cent. Kibbe's Cinnamon Sultan
Wafers, mottoes of the Olympia Candy Co., Stamford, and two
samples of Woolworth’s Mottoes, contained large quantities,
from 6.83 to 10.63 per cent. ‘

All but one of the samples contained artificial color. Erythro-
sin was detected in ten cases, amaranth in five, naphthol yellow
S in six, orange I in seven, and indigo-carmine in one. One
sample was probably colored with naphthol yellow, and one each
with an unidentified green, yellow and natural color. In all
cases where the color was positively identified it was one of the
seven permitted coal-tar dyes. The green in Brigg’s Boston
Wafers and the yellow in the mottoes of the Olympia Candy Co.,
Stamford, and in those of the Star Confectionery, Waterbury,
were not permitted dyes, but we failed to identify them.

The samples cost from 10 to 42 cents per lIb. Of the nine
samples sold for a definite weight, one-half pound, only one
showed a material shortage. This was 1415, Olympia Candy Co.,
Stamford, which was short 1.2 ozs. in the half pound.

Molasses Kisses.

Eight samples were examined. In seven of these the ash
ranged from 0.20 to 0.92 per cent. Joslin and Allew's Ta-To,
however, contained 3.78 per cent., an excessive amount. One
sample was colored with amaranth, a permitted coal-tar color.

The cost ranged from 17 to 22 cents per pound.

All but two of the samples showed short weight, ranging from
0.2 to'1.5 ozs., in the half pound. The samples from Joslin and
Allen, the store at 1367 Stratford Awenue, Bridgeport, the
Bradley Smith Co., and from the Olympia Candy Co., were short
0.5, 0.6, 0.6 and 1.5 ozs., respectively, in the half pound.
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¢ Fudge.

. The six samples examined showed an ash ranging from 0.35
to 0.89 per cent. They cost from 10 to 44 cents per pound.
Only one sample was materially short weight, Hasselbach’s
Marshmallow Fudge, which was short 0.6 oz. in the half pound.

TaBLE VIII:—Morasses Kisses aND FuDGE.

Weight. Cost.
Brand or Dealer. :.;, by
< 4 S
£ E & & ;
G 3 & iy i
(3] = ~ B~ <
Molasses Kisses. gms. | gms. || cts. | cts *
'he Runkle Co., Kenton, O.........coviiiininannn 227 | 221 || 10 | 2I || 0.73

Olympia Candy CotiStamterd . (CasldEluealventis sl 227 | 185 8 | 20 || 0.92

e Bradley-Smith Co., New Haven (Satin Puffs). ...| 227 | 210 || 10 | 22 || 0.73
i. E. Burdick, Woonsocket, R. L, (U. O. Z. Brand)| 227 | 218 8| 17 || 0.806

Sold by Store, 1367 Stratford Ave., Bridgeport 227 | 211 || 10 | 22 || 0.20

The Kibbe Co. (Delicious New Kings) ........ .l 227 | 234 || 10 | 19 || 0.86
lver Bros., Hartford, (Silk Kisses)........... .| 227 | 226 || 10 | 20 || 0.61

lin & Allen, Waterbury, (Ta-To).........coouueen 227 | 212 || 10 | 21 || 3.78

g/ Fudge.

Chocolate, Sold by F.W. Woolworth & Co., N. Haven| 227 | 228 5| 10 || 0.64
arshmallow, House of Hasselbach, New Haven....| 227 | 210 || 20 | 44 || 0.7
ut, Eagle Candy Co., Stamford ..............c0ot. 227 |“220 || 10 | 21 || 0.56
1d by J. R. Evans, Stamford ...........oovveninnn 227 | 231 5| 10 || 0.79

[S01d by F. R. Starr, Norwalk ,.......000 0 iiiiae.. 227 | 223 || 10 | 20 || 0.35
hocolate, sold by F. W. Woolworth & Co., Waterbury| 227 | 227 5|10} 0.89

Contains amaranth. + Contain peanut butter.

Jelly Beans.

Thirteen samples were examined. The ash ranged from 0.12
0.47 per cent., giving no evidence of added make-weight.

Each sample contained bean-shaped candies of assorted colors,
d to save time a composite sample of the colored beans was
st examined. In this was found amaranth, erythrosin, napthol
ellow S, and orange I, all permitted colors. At least one coal-
. tar color was found in each sample except 1400, which contained
hineal and 1497, probably cochineal also. In these two sam-
- ples the other colors were not pronounced, and were not
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1513 contained cochineal and erythrosin.

1551,

Woolworth's, contained magenta, an unpermitted coal-tar color.
1544 contained charcoal.

The jelly beans cost from 10 to 21 cents per pound. Bradley,
Smith & Co’s (1400), Woolworth’s and the Hartford Candy
Kitchen samples, showed shortages in weight of 0.77, 0.74 and
0.77 oz. in the pound.

TasLE IX:—JeLLy BEANS.

Weight. || Cost.

S Brand or Dealer. gc 2t Colors.

z b $|5

= L I )

E E1ENSIE 4

i CHEA B4

E1E |l818

1380|Assorted. *Bradley-Smith Co., New Haven .. .|227248|[10(18|/0. 12|Permitted coal-tar
1400 £ g & 4 454 4321|20|21/(0.16|Cochineal
1421 £5 Eagle Candy Co., Stamford........ 454/449||15|15{/0.47|Permitted coal-tar
1438 iy F. W. Woolworth & Co., S. Norwalk|454/431|{10/11|[0.32 4 5
1497 4 Store 1321 State st,, Bridgeport..... 454451(|20|20((0. 16/Cochineal
1513 o Store 1312 Stratford ave., Bridgeport|454/451||15/15|(0.16|{Magenta
1541 o H. W. Cleveland, Hartford ........ 454/454||20/20((0. 31| Permitted coal-tar
1544|Licorice Peterson Candy Kitchen, Hartford. .|227/218|| 8/17/|0.31|Charcoal
1551|Assorted. F. W. Woolworth & Co., Hartford. .|454/450||10/10||0. 34| Permitted coal-tar .
1567 L Hartford Candy Kitchen, Hartford. .|454/432||20/21|{0.21 e i
1575 fit Leroy Bros., Hartford /b ia L Ll 454.449||20{20|(0. 32 e %
1503 & Palace” Confectionery, Waterbury. ..[454/460|/15/15/|0.28 5 2
1595 9 F. W. Woolworth & Co., Waterbury|454453|/10/10}|0.20 i 9

*Statement of dealer.

Gum Drops.

Twenty samples were examined. The ash ranged from 0.16
to 0.51 ‘per cent. As with the jelly beans a composite sample
of the gum drops was first tested for color. In this composite
amaranth, erythrosin, naphthol yellow S and orange I, all per-
mitted coal-tar colors, were detected. Individual dye tests to
determine if any sample contained only natural color were not
satisfactory because of the weakness of the color solution in
many cases. No unpermitted coal-tar color was found in any
of the samples.

The gum drops cost from g to 31 cents per pound.
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In only two samples was there a marked short-weight. The
sample from the Greek American Confectionery Co., New
Haven, was short 0.42 oz., and that from the New England

Candy Co., South 1\; orwalk, was short 0.46 oz. in the half pound.

A Licorice Lozengés.
Eleven samples were analyzed. The ash was extremely vari-
able, ranging from 0.43 to 2.41 per cent. All the samples, except
1418 and 1494, contained carbon (charcoal) and in 1564 this
amounted to 0.23 per cent. :

TaBLE XI:—LicoricE LozZENGES.

‘Weight. Cost.
s Brand, or Dealer. S
Z g <
s S e
E g ] e
E o le &1 &) <
: gms. | gms. || cts. | cts. %
1418 | 'Henry Heide, New York (. . 00100 114 | 121 8130 | 2.24
M ot e sl 2271 235 | 20 39 | 2.19
o R G i | 134 || 7|24 | 200
i i III 5|20 (| 1.92
;ggﬁ 3 ggg B PR TR 170 | 172 || 10 | 26 2.?6
7 A LA 8 b DR OMERBTRIC 3G e S UYL 114 | 128 51 174 2.4
155711 Passari i (il L RO Iag I DR e i e L1 108 521 {1 .oz
1494 | R. W. Ensign, Bridgeport.............. 114 | 88 5 | 26 2.00
1522 | 5 & 10 Cent Store, Bridgeport.......... TIA ke Fliiy o'0
1557 1 N. Spector Hastford L0730 @ 0 ub i i 227 | 215 5 I‘: 0'72
1564 | J. R. Evans & Co., Hartford......:.... 114 | 118 3.} 2 0.23

The cost per pound ranged from 11 to 39 cents, four samples
of the same make ranging from twenty to thirty-nine cents.

Three samples were short-weight, that of R. IW. Ensign, by
09 oz, in a quarter pound, that of the 5 and 10 Cent S;ore
Bridgeport, by 0.6 oz. in a quarter pound, and that of N. S pector)
by 0.42 oz. in a half pound. ;

Coated Peanuts.

The four samples examined ranged in ash from 0.95 to 1.27
per cent. No arsenic was found in the coating of any sample.
The samples cost from 10 to 19 cents per pound, and no short-
weight was observed.
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TaBLE XII:—CoAaTED PEANUTS.

= e
Weight. Cost.
o Brand, or Dealer. :i;: g
4 3 ! g
A il L -
g & 3 ) o} G
a o = & & <4
—_— ATFATEY SRRy
gms. | gms. || cts. | cts 4
. Debarbieri, Bridgeport ....i. . .00 227 | 236 || 10 | 19 | 0.95
usante Confectionery, Bridgeport..... 227 | 233 || 20 | 19 | 0.95
F. W. Woolworth & Co., Bridgeport....| 227 | 237 5 LTON Y0
J. R. Evans & Co., Hartford": BL0 e 227 | 232 ) 8 Tl

Miscellaneous Candies.

Thirty miscellaneous samples were examined.
. Eight samples of ‘candy toys and animals ranged in ash from
6 to 0.40 per cent. In every case a coal-tar color was detected.
f the permitted colors amaranth was found in every sample,
erythrosin in one, orange I in three. The sample from the
. Grand 5 and 10 Cent Store, New Haven, certainly contained
orange II, an unpermitted coal-tar color, as did also probably
the sample of Woolworth’s. Three other samples contained a
yellow dye, which was not determined. '
'~ Six samples of lime drops and two of spearmint drops ranged
-ash from 0.03 to 0.38 per cent. Only permitted coal-tar dyes
{p;w'ere found in these samples, light green S. F. yellowish eight
times and naphthol yellow S three times.
' In the “peach stones” and “pink drops” amaranth and
. orange I were found; in the “red and yellow drops,” amaranth,
erythrosin and undetermined orange; in Puritan Ribbon Candy,
 erythrosin; in Peterson’s Green Drops, light green S. F. yel-
lowish and naphthol yellow S; in Violante'’s Marbles, erythro-
" sin and an undetermined violet, in Woolworth’s Red Drops,
~ probably orange G. ;
" Bradley Smith Co’s Pink Drops were short-weight, 0.42 oz.
in the half pound, Pink Drops sold at 1312 Stratford Avenue,
Bridgeport, were short 1.3 ozs. in the half pound, and Puritan
- Ribbon Candy was short 1 oz. in two pounds.



\

bt
o

= e ® O oy
— | ! 3} oo e b T 58 g0 v o
= CRW- VPR L EBES w- -8 NS -G T g kS E o 0.8
8 A8 S5, w8588 & 8- & S8 -. 5 9654 T
> S .8
Bi ady ©.788 8 & B EdRfig 8¢5 3
e~ oo Teotas he & = SRR e Ses o 3
2 g oy § 85 80 3 T g Mmmopﬂwa mmﬁme
R=R) L) —_ 7 ] =] L=t S s : 5 (5]
= b2 D 9] S @l oo g B e g 80 s O & -9 © oo b
g8 a9 o g S8 0R g 5 5 § = w BT, ¢ =L S &
° i 8 a o n o - = 2
& o o e ) o) 0 = v—t — o N o o
SRR R 8 o & BB -FEoE. #8306 a2 b
] g o o =) ' &~ o & 2] S on
S BEEg-SowS e £ o S g T v a3 & 5 5
Pes SEX-BrEo W 5oL -, T8 B o0 ooy ¢ g% B
868° wZ§g mmm.me, = B owat mmothOﬂP Swmoh <
"82 Sto tEise B . F ¥ -28f3fol W sE.C
s3g =°§g °Ea8 B BB L g BA, o g e =8 Gt sats
S - st
8 =94 £y fusSwl o 8. Hg Efcozieado S 5yl
o [ o = S & . S a =
P opazggrit fo88F § 23f ff SCgicie s mTGE,
S o 2 v = 0 Q @ e o
& S LLOSgRs mmmyw = 8 o .w,m MMMM%¢&38 m.‘mmm:m
o S o A = oo = LN R S A, =" RO et o o &
& § E°H°omwm3 wygT g O 66 g8§& gYgcuysg = £ o
EeS g e 58 g8 (3] g o s & 5 et dewm
E o ieuso o id v BRE . fgmgiat b o Eoi
= < Q 0oL g v s o9 = —_ 5 & = (@)} S g 2 o 8 0w e e
A e T e ek haee .00 g 58 9 = = 0re
= O O g o b = S n ) L - - © (= I - Y g
e.mrmmem m‘mm,mm anm% ﬂﬂweoemm&mmk m‘d.mm
Y5 80 oS . S0 o o e = meummrm szrD.. ew.ht
o R = Y - = O = = I o o S s “ g = =)
f0 ccggtfetg oeedf dBELGadcEen B84
: n O 0 et iz, = : s CE L Ean T e n ]
dsmddemW%tdod v 50T BELTC L,ES IS8T 4 oo
mmmmomﬁeﬂmdmm SREESePOE gz EET 568 8§ Q&
= o'd Bw <o E 8¢ B .E n e e e Rt e e RS S e e =0 e O
Ew LS8 S5 B B0 HES 2 e es'g e Wm_O R ST RS = i
SRl e e T e S8R0 b 3 2eg™
~T EE8B8 88, 8RdBEH 80 ¢y E -0t 2 ¢ 8 go b o= e v 5 a
o) O Ax ¢ - bw g o ol =) Sn.lhpmpfp.le = )
E Gt 3} L=ty =
R BEo B g RS o B ESE5 a8 o e tEE  BEus
FEERR LR LR R N r e TR L R By
R o B R PR : e i ~

-

? 'SIOJ0D Iky-[e0d pantmiag { 1 a8uel() Ljqeqoid 13u10} 2y
‘sapeys pal pue mojed jo SIMXIW € 10[0) °D oL2-9z ‘yutod Sunjep S 6€ .oo.vﬁxvvﬁ.go.m:om.uﬁ&ﬂwm.m mEScoowE«aoO*

€V'0 || Iz | OI || 2Ig | *** |*rerrre- ureiIg moN ‘peo ysng -Apue) 1088nN ysrny|61L1
28T 0 | ge | Orili0gI ity e Ganvveis o PIojIEE 41ed ysng Lpue) Suimoyy ururron|gSLi
"(¢) ©® 98ue1p| z1°0 || o1 | § i s S R £inqorepy 0D yuromioopm ‘o g 'sdoi paylogSr
.~®~Om> UQG._Ekuwm::;‘ .Emmo.:mfhkm:. .th OH m ?Vu T T R GRS A e

AInqioyepy “*solg ojue|oIp *‘SO[qIBIN (€8S
'S mo[[of joyydeN} £ g ‘g usoid ST 910 || 91 | g 122 | Legz |- PIOJUER] ‘Uayoiry Apue) s,uosialeg ‘sdorq usain|Ehbst

‘Paynuapr JoN| 9o'o || 1V | 0z || €25 | Lzz UAH'N ‘uayory Lpue) sSurmwngy ‘(d31-ys1(q) suog uog [tEST
‘utsoxqifrgd| 660 || €1 | Sz || ogg 806 |13 ‘90UdpIAOI] “*0Q) 'SOIg SHoI M ‘Apue) uoqqry uBlIng|€EST

.vvﬂmuﬁoﬁ_ uOZ 01°'0 mN o1 Owu T R T RN Y e e o Ve ves s :Oﬂuﬁl.— .H,H Eg .mwcmu«w ﬂ.wm—uﬂm Nmmh
x| €vo || L1 | § BB resvle et ‘USAR] MON ‘Tofey ‘wip|  ‘sIeg wealn 91B[000Y ) |IEST
L ‘uerewyl Lo'o || g1 | § DO Lag oo ovs wode8pug ‘*aAy piogelg zIfr ‘o105 ‘sdoiqg yurg|risr
‘98ueio p w,pun ‘uisoryqifig) ‘puerewy| Soto Q1 -OL|["60ar| Legs v-oves yodedpug ‘s pueimopy ‘sdoxqg MO[[@ X puUe pay|zoSI
‘(D) 1 28ue10} ‘Yrueremy}| Stoo || 1z | o1 || STz | Lzg |rrreeecee- USARH MAN ‘0D yirwg La[perg ‘sdoiq yurg|iobr
.&uﬂ.&‘—dﬂh,< S1‘0 0z oI Yzz LZZ |**crrvesenesaciien, Sressiess ettt ennnas = = N.Omm
: ‘I e8ue1Q} ‘puerewyil greo || or | § g e A RS USABH MON 0D yiwg Lo[perg ‘sauoig yoesJ|t6£1
'S aoqa£ foypdeNt £ *g 'S usoid Wy3r74| g€o || o1 | § L€e | Lzz |- finqioyep ““0n YUOM[OOM 'O "I : : Lgs1
.~ £ g 'S uea18 1ySr14 9170 || o1 | § See LEB ol Iy eat s, vie plojure)g ‘sueajy Y [ -sdoiq juruesdg|gzhr
; L 'g uoa18 3uSrT} €0'0 || ob | 0z || 0£T | Lzg |t ieeiieeannn pIojirel] ‘A190015 uoisog = e |OLSI
'S soqpaf jopdeN} £ ' ‘g useid WA L1'o || 91 | g €8T | LZg [+rrorerreriiiiei il ‘PIORIIRE] ‘SLLIO]T o i [2951
‘A ' 'S u9s218 w814l Lo'o || S1 | S1 Q2% | Lgg |*evercrreiiniiianan, PIONIBE] ‘wosury[Ipm = == feoey
£ 'S a8 1Sl v1'o || o1 | § 1€z | LzT |- jemioN ‘0§ 0D N [IOM[O0M ‘M “d & v |LEPI
'S moqpa£ jodeN| “A "4 'S uea1B 3yBryd| €170 || LE | o1 || zor | ccc |- ‘YIOX MON 'SIN) UBOLIOWY S UI[UBRI] (4774
A g S uea1d 1ySr74| 600 || 61 | or || SEz

Lotelwtrsan UOAREH MON ‘Usydry Lpue)) uojsog .mmmuﬂ o&ﬁ Sob1
“Mo[[o4 paurwrajopun ‘Yuerewryy| L1o || g1 | o1 || ¥z | Lzz |-

CONNECTICUT EXPERIMENT STATION REBORT, 1913.

AR Amqroyepy ‘Sroyeq s L[oy # = 1851
‘1 98ue1Q} ‘wuerewyy| 1270 || St | S1 || S22 | Loz |-eee-- CERES AT s PIORIEE] ‘UOSUIN[IM > = PSS1
‘Puerewyt Lz'o || o1 | S S€2 | Lgg [-oreee plojiIe ] = = = o = 651
‘Pueiewry} 9r-o || 6 S gbe | Lzg |- -~ 110da3pLg “0) X YHOM[OO M AL d 5 > 8051
‘ao[[o£ pourmisjepun ‘yuerewyl 91°o || 0z | or BET | Lpg -l it e apiame s JlemIoN ‘11elg "y g = = hbr
(@) 11 10 ‘1104 ‘ursorqif1g | ‘yuerewry)| obo || ox | o1 || ¥St | bSb [eeee.en pIojwelg 00 3 YIOM[OOM M *J W 5 gzh1
‘11 23ur1Q ‘T 98uriQ} ‘puerewryd| ¥€°o | 6 | o1 || ogb | ¥Sb |- -+ "USARH] MAN ‘9I01§ JUS)) OI § § purln = = 16€1
‘mo[[o£ paurwialaopun ‘Puerewy 91°0 || 02 | o1 || 0FZ | Lzg |+rrerreens U2ATH MON “0) ynug Lofperg ‘sfoJ, Apues|o6Er
% '$10 | *sj0 || 'swd | s
> o] o ] Q 17
& g 2 g B, g
: g Easiee sl oS s
. o o <. o
ow s10[0D) m. qwn ¥ I9]ea(] o ‘pueig .W
& el
350D * RUEIETNS

'SAIANV]Y) SOOANVTITAISIN—: J[[X T4V ]



282  CONNECTICUT EXPERIMENT STATION REPOI{’F,‘ 1913.

true for the peas, corn and cranberries. For the Cream of
Tomatoes and Cream of Potatoes the claim is made that they
contain ‘“nothing but strictly fresh vegetables, flour and pure
milk.” The high protein and low fat percentages, however
indicate the use of skim milk or a skim milk powder. Thé
description and analyses of the samples follow :

1639. Dehydro Fresh Sweet Corn. ‘“The equivalent of six
portions.” Cost 10 cents per 4.4 0zs. %

1640. Dehydro Cream of Tomatoes.
cream soup.” Cost I5 cents per 4.0 ozs.

1641. Dehydro Select Quality Fresh Green Peas.
equivalent of five portions.” Cost 15 cents per 3.1 ozs.

1642. Dehydro Cream of Potatoes. “A most delicious cream
soup.” Cost 15 cents per 4.2 0zs.

1643. Dehydro Fresh Cramberries. “The equivalent of one
quart of fresh cranberries. Contents of this can will make six
to eight portions.” Cost 15 cents per 1.7 ozs.

All the above are made by the American Dehydrating Co.,
I\;Vaukesha, Wis., and are sold by John Gilbert and Son, New

aven.

“A most delicious

“The

Analyses of Dehydro Foods.
1639 1640 1641 1642 1643

155 S D RO R ada G 6.72 6.45 10.40 4.60 7.07
Ash R R R R R ER 2.44 8.79 2.69 6.06 2.02
P‘rotem (NADG B e v 12(501 ) 27.44" ) 122,007 /12438 4.06
Fx_ber ........................ 2.03 3.27 6.45 099  45.25
Nitrogen-free extract ......... 70.41 52.08 56.63 63.50 33.40
Fat R R E PR E PP RER PR 5.90 1.97 1.83 0.29 6.20
Calories per 100 gms. ......... 385 336 331 354 200

DIABETIC FOODS.

Since publishing Part I. of this report, in which the analyses
of a large number of diabetic foods were given, we have received
24 additional samples, the analyses of which will be found in
Table XIIT a. Only three of these products, Loeb’s Gluten Luft
Bread, P. and L. Genuine Gluten Bread, and Hoyt's Gum Gluten
Flour, have been examined by us before.

Loeb’s Gluten Luft Bread showed 6.2 per cent. more protein
and 4 per cent. less starch than our earlier analysis, showing a

DIABETIC FOODS. 283

. commendable effort to improve this relatively cheap aerated
a)read.
"~ p. and L. Genuine Gluten Bread likewise shows a marked
jmprovement, in spite of a considerably increased water content.
Calculated to the same moisture basis as the sample reported in
. part I, it would show 30.7 per cent. protein and 28.4 per cent.
starch, an increase of 20.3 per cent. protein and a decrease of
~ 15.8 per cent. starch.
Hepco Dodgers and Hepco Flour are soy bean preparations,
nd are characterized by their high protein and fat content, and
e almost complete absence of starch. An investigation as to
he nature of the carbohydrates of these and other soy bean
preparations is now being taken up in this laboratory.
The various “Sanity” preparations were sent to us by a
New York dealer in diabetic foods. A few are good, but most
e objectionable when judged from the standpoint of their con-
tent of starch and other carbohydrates. Echtes Mandelgebick
» Diabetiker and Pokorny's Echter Diabetiker Zwieback are
practically identical in composition; and are characterized by a
ery high fat content and a very low percentage of starch.
Diabetiker Bisquits and Saccharin-Oblaten contain 35.4 and
.1 per cent. of starch. The other “Sanity” baked prepara-
ons, however, show no especial suitability for the use of
etics, as they contain from 55 to 75 per cent. of nitrogen-
ee extract, with from 42 to 59 per cent. of starch.
The four “Sanity” chocolate preparations contain but little
- starch, from a trace to 6.2 per cent. They do contain, however,
nsiderable sugar, the Mandel-, Nuss- und S chokolade Bonbons,
860 per cent. as dextrose, the Laevulose-Schokolade, the
andel- w. Nussschokolade with Laevulose, and the Manit-
hocolate, 17.55, 14.31 and 21.32 per cent. sugar as invert, respec-
vely, The theory that levulose is less objectionable for diabetics
han other forms of sugar is quite prevalent. However, the fol-
~ lowing comment on this subject by von Noorden, one of the most
eminent authorities on diabetes, is worthy of close attention:—
“That levulose, milk sugar and inulin are more useful than the other
arbohydrates is a common opinion, but the importance of their use
practise does not correspond with the theory. In light cases the

form of carbohydrate makes little difference; in severe cases the
dvantage from using levulose, milk sugar, etc., is only slightly greater
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S | stati
o) tation No.

3200
3309
3310
3312
3311
3313
3325
3314
3317
3322
3315
3306
3307
3308
3316
3320
3324
3323
3326
3486
3487
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A}
il TABLE XIIIa: r1c Foobs.
e ; 5!
j 2 Polarization at 20° C.* ng g |8
% ) g e e L (el
. & ] 8 | g - B £
Manufacturer and Brand. f 3 = | @ ‘Eg g’g 18] E
v = o | o 58 2o
‘ & & 2 zZ BELS 2;
5 | B & 5 g | 7 |ssEg|es
. N £ LR 3 : 212 ISEER e
e & & A 5 & A = e
Waull‘(esha Health Products Co., Waukesha, Wis. Hepco Dodgers - e # i 0 : T“ g;nﬁsl 441
“ “ L o Ha etd sl o 41.6 4.1 20.7 21.3 raee. [k
Loeb’s Diabetic Food Bakery, New York. Gluten Luflt)‘grggur e Dlabet-lcs """ 2‘;’ A oy el 2(8}.8 gy i) spall 2o
T ! “ “ “ e R e O AR IRGIRRS T 1.1 34.1 0.2 47.4 o 40.1 v 11 404
‘‘Sanity,” Prag. Aleuronat-zwieback fiir Diabetiker. ... .. ume ,Gluten Bread.. 1.4 25.8 0.1 27.8 2.7 23.9 i) 19 | 239
% . R T R GO R)  LrE R0 | 17.0 | 0.3 | 61.6 X0 dhital B g 9 | 411
i ‘“  Conglutin Mandelzwieback fiir Diabetiker. . ............. " 86l | 112.8 111 0.3 55.4 20.7 46.5 ki Lol [ha8g
“  Diabetiker-Bisquits ohne Mehl und ohne Zucker. ... .. . % 2.3 15.0 0.3 54.6 20.7 424 RS 10 | 465
i ‘“  Diabetiker-Cakes. . ... Wl S ORGSO IR T 1.9 25.8 0.4 45.3 18.2 36.4 el 12 | 448
:‘ s Echte Delikatess-Salzstangen fiir Diabetiker. ., .. .. ... .. 1.8 14.0 0.5 60,1 16.1 52.0 B 9 | 441
4 ‘“  Echtes Mandelgebick fiir Diabetiker................... """ 3.5 12.7 955 541 @%ed 44.8 o 10 | 468
i i Haferzwieback (ungesiisst) fiir Zucker- u. Magenkranké """""" 2.9 32.5 0.9 10.8 48.6 4.0 2y 49 611
i M Karlsbader Curzwieback fiir Diabetiker etd. 00l 100 T 8 14.9 0.5 58.7 15.9 47.6 “as 9 | 438
i i) Pokorny’s Echter Diabetiker Zwieback,ohne Mehl und ohneZuck ¥ 1.8 h02 i m il 58.7 T ¢ pan
*“  Saccharin-Oblaten ohne Zucker..... ey 4 3.2 32.9 0.9 10.4 48.0 3.6 Ao 51 | 605
‘E?rah-Ma’(mfr. name not given). Sent by Eugene Loeb, New York. . .. ... " . TaE 1.7 41.7 31.7 27.1 S 13 | 519
Sanity,” Prag. Diabetiker Mandel-, Nuss- und Schokolade Bonl'n')n.s ......... 2.9 11.0 ol 68.6 8.1 55.2 R el 8 391
i i ifei;lose Schokolade......... Sl ey (RTINS he-3 bl 42 37.é1 i Tgace.~+10.2 e i
o 5 andel- u. Nussschokolade mit Laev Dt e .0 11.4 2.6 35. 43.4 -2 R o A s 15001379
i S A Attt Ohosdathnat Tl L T A lﬂosemf .[.)labetlker ....... 1 bl 26.2§ | 53.9 4.3 || —3.0/l—4.0 | 20/ ! 638
Pl{f‘e Glu‘t‘en Food Co., New York. Hoyt's Gum Gluten Dainty F]u'ﬁ"s; No .1 """" 2.5 10.0 T 37.9% 43.7 4.8 —6.4 |—6.6 14 | 585
R 4 Hoyt’s Gum Gluten Flour, Ground...... ... .. 0.9 86.0 9+3 5.0 0.6 2.0 DR R sl
A R M e b R e N o RN 1.0 41.4 0.3 47.4 1.4 40.4 11 | 368
gms. to 100 cc., read in 200 mm. tube. t18.60% total sugars as dextrose. 1}17.55%

than from using bread and flour. Only in certain cases does

it appear to me that the special form of carbohydrate possesses any
particular significance.”

H oyt’s Gum Gluten Dainty Fluffs No. 1 contains 86 per cent.
protein with only 5 per cent. starch. It is an aerated product
somewhat similar to Fromm’s Uni Bread and Health Food No. 1
Proto Puffs, although containing considerably more protein and
less starch than either. Its claim that it “contains over 8o per
cent. protein and less than 10 per cent. starch” is more than
satisfied.

Hoyt's Gum Gluten Flour, Ground, is a type of the gluten
flour which conforms to the U. S. standard of 35 per cent.

protein. It contains over 41 per cent. protein, but an almost
equal amount of starch,

sugars as invert. § 14.31% total sugars as invert. 4 21.32% total sugars as invert.

Huckleberry Wine for Diabetics, probably the “Sanity” brand,
_contains 10.33 per cent. alcohol by volume, 0.135 per cent. invert
ugar; it should be a very satisfactory preparation.

. Kirschen mit Stein, made by Rud. Bernhard & Co., Bregenz-
Lochan, contains 153 gms. of drained cherries and 54 gms. of
uice. The edible portion of the cherries contains 3.77 per cent.
nvert sugar, and the juice 3.84 per cent. The sample contains

4 GELATINE.

~ Five samples were examined, all of which were sold as thick-
eners for ice cream. The U. S. Standard for gelatine requires
~ not less than 15 per cent. of nitrogen and not more than 2 per
. cent. of ash. :
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TaBLE XIV:

POWDERS.

ICE CREAM POWDERS.

287

Starch.

Remarks.

*Yes

Yes
Yes

Cane sugar and gum tragacanth.... .............
Probably a sea weed or lichen preparation ........
‘e e ‘e ‘" X3

A reducing sugar, starch and a sea weed or lichen
preparation: it ] S ot L AL AT TR R

Sugar and a sea weed or lichen preparation.......
Similar 101600 and T6gD.1/ Lk L a LG HEIS SR e

Cane sugar, corn starch and gum (tragacanth ?) ...

Cane sugar and a sea weed or lichen preparation,

flavored with vanillad . L0 0 c il da sl
Cane sugar and gum tragacanth..................
Cane sugar and gum tragacanth..............c.0.

—Icg
2- Brand. fz % Eg-
2 A5 5 3 H 83
- ok K] Y =5 -
e =
cts. s 6 6
A 16.2
1689 | Crandallo, The Crandall-Pettee Co., New York...... 35 133 |io.581708 i :
1690 | Magic Ice Cream Powder, Royal Mfg. & Imp. Co., B o | 72.42
Kansa§ Oreys (Vo 3 b i gt e i GER oG T 100 || 15.41 | 6.65 | 77 (¢] 73.59
1691 | Creamthick, O. J. Weeks & Co., New York.......... 25 || 12.97 | '3.77 | 8 g 41.0I | 47.10
1692 | Snow, B.iHeller & |Co.rChicaga Uidiw it Uil sl 9.85 | 2.43 83?2
1694 | National Cream Thickener, National Gum & Mica Co., . 61.05 | 22.18
New York L P R et Rl a4l 12 3.58 | 1.64 | 94.78 o | 73.54
1695 | Gum Powder, National Gum & Mica Co., New York| 17 || 12.19 | 7.30 | %0 51
1697 | Red Seal Pur'ity Cream Powder, Warner-Jenkinson ] 47.76 | 43.22
(BT ras s ETEARIOON Kol oo 10 IS0 NS SR O R R B 30 5.52 | 1.57 | 92.9%
1698 | Golden Ice Cream Powder, J. Hungerford Smith, 62.85 | 29.30
Rochester, NV GHEPRL T e LB S SRR R 42 5.07 | 2.14 | 92.79
) Hell 1 74.97 | 13.41
1700 | Velvet Special, Blanke Mfg. & Supply Co., St. Louis| 35 || 2.40 | 1.41 | 96.19" 46.52 | 46.90
1703 | Cream-X-Celo, Edwin C. Ekert, Hanover, Pa........ 28 5.03 | 1.53 93.44.f

1693. Gelatine. Milligan & Higgins Glue Co., New York.
Price, 35 cents per pound.

1696. Crystal Flake Gelatine.
nati, Ohio. Price, (?).

1699. 5XIC Ground Gelatine.
ton, Mass. Price, 32 cents per pound.

1701. No. 1 Granulated Gelatine.
Detroit, Mich. Price, 30 cents per pound.

1702. No. 2 Gelatine. Hughes Gelatine Co., Detroit, Mich.
Price, 26 cents per pound.

Kingery Mfg. Co., Cincin-
Essex Gelatine Co., Bos-

Hughes Gelatine Co.,

1693 1696 1699 1701 1702

A§h ......................... 0.95 172 1.44 1.75 2.37
Nileaen (e e, 15.40  15.12 1546  15.00 15.24
Equal to Gelatine (Nx3555) 8545 83092 8580 8325 84.58

All of the above samples comply with the U. S. Standard,
except 1702, which shows an excess of ash.

5

‘Probably chiefly from the gum. 4 Contains corn starch.

ICE CREAM POWDERS.

en preparations advertised to the trade as ice cream thick-
ners have been examined.

‘Seven of the samples contained from 41 to 81 per cent.
sugar, while three contained none.
1697, the small amounts of starch found in four other sam-
es probably being a constituent of the gum used. Gum traga-
th was found in four samples, and in six the gelatinous
inciple was due to a seaweed or lichen. The amounts of
rogen found were small, showing that no considerable quan-
ity of gelatine was present in any of the samples.

 As these preparations are chiefly used to give an appearance
uperior quality to the ice cream their use must be deprecated.
The cost per pound, in five to ten pound lots, ranged from
elve cents to one dollar.

Corn starch was found
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JELLY POWDERS.

A new examination of this class of preparations was made
chiefly to determine the natufe of the coloring matter used.
As shown in our report for, 1909 these powders contain on the
average about 9o per cent. of cane sugar and 8 per cent. of
gelatine, in which the consumer pays about twenty-two cents per
pound for the sugar. If one wishes to use this sort of material
in the preparation of desserts, economy would suggest the pur-
chase of pulverized gelatine, to which flavoring and sweetening
might be added at will. There is no mystery whatever in the
compounding of these powders.

Six Jell-O and nine Tryphosa preparations were examined,
the former made by The Genesee Pure Food Co., LeRoy, N. Y.;
the latter by E. C. Rich, New York. They were as follows:
1061, Jell-O Orange; 1062, Jell-O Lemon; 1064, Jell-O Straw-
berry; 1068, Jell-O Raspberry; 1102, Jell-O Cherry; 1108,
Jell-O Coffee; 1059, Tryphosa Vanilla; 1080, Tryphosa Pine-
apple; 1063, Tryphosa Wild Cherry; 1085, Tryphosa Rasp-
berry; 1066, Tryphosa Chocolate; 1087, Tryphosa Terpeneless
Orange; 1089, Tryphosa Peach; 1070, Tryphosa Strawberry,
and 1071, Tryphosa Terpeneless Lemon.

Of the six Jell-O preparations, one claimed artificial color,
one artificial vegetable color and three both artificial color and
flavor. Of the nine Tryphosa preparations one claimed arti-
ficial color, five vegetable color, and two (wild cherry and peach)
artificial flavor and color.

The following tabulation shows our findings in these samples:

Cost per  Net

package. Weight. Flavor. 3 Color,
oz. cts.
JeblaO i Orange, i Ll TR R 10 SUBERAR el e tCochineal.
g Fid D4 o SR RN J IO R 68 s G A {Vegetable.
ST DETTr Lol ot R 9 3.5 *Artificial. $Cochineal.
NS 1ol g SN QU BRI ol ) 10)) %0432 *Artificial. $Cudbear.
AT 1 RO SRRt 9 3.6 *Artificial. $Cudbear.
R L AR AR i 9 2.4 Natural. Natural.
TryphosaiiVeamitla o0 ORI AN 9 5.0 Natural. *Vegetable.
£t Pineapnled/ L b o dae 9 5.0 Natural. *Vegetable.
£ WAl herey (o o, 8 A *Artificial. tAmaranth, Oran
i Baspberry i) 00 0L 9 5.1 Natural. }Probably Cudbear
s Chocelatel itio L1100 9 6.9 Natural. Natural.
A Terpeneless Orange...... 10 5.2 Natural. {Vegetable.
i Peachiliams sl o iy s 10 BB *Artificial. tVegetable.
i Strawberryeiigaiie L Sl 10 1.2 Natural. {Amaranth.
o Terpeneless Lemon ...... 10 7.4 Natural. }Vegetable.

*Claimed on label. ¢ Artificial color claimed.

ge It

CANNED PUMPKIN. 289

From the above it is seen that in five instances the flavor was
ficial as claimed. In only two brands was the color natural,
the coffee and the chocolate. In two cases the artificial color
~ cochineal, in three cudbear, in six a vegetable color, and
two a coal-tar color. All the colors used were permitted
lors, and in all cases the samples were properly branded.

CANNED PUMPKIN.

following summary shows the wide range in composition:

Original Substance. Water-free Basis.
ax Min. v

M: Ave * Max. Min. Ave *

.................... 94.32 7883 9220
i 0.40 058 10.55 4.00 7.44

2.72 0.65 099 17.06 7.50 12.69

..................... 3.5 0.81 1230} 22,63 780 1577
ogen-free Extract ..... 13.01 3.23 W g il T WL OB 7 i

R o AR AA S 0.62 o.10 026 6.41 1.61 4i33
Trace [ 0.12" 2257 " Thrace [ '1.54

Water-free Basis.

RiAter) il s, S 03.1 £
R R A RER I fr e b R 0.6 87
B satain (N x G228yl s DT 1 1.0 14.5
D T e A 1.2 17.4
Nitrogen-free Extract ............ g0 58.0
eV Extract S TORIRHE RO 0.1 1.4

In preparing canned pumpkin the pulp is cooked very little
of good consistency, but if too thin it is evaporated to some
itent. For this reason the composition of the canned product
ould not be materially different from that of the fresh vege-
.le, and such we find to be the case when considering average
mposition. Individual samples, however, showed wide varia-

ons.  Nos. 1760 and 1612 contained 78.83 and 86.53 per cent.
Of water, respectively, the increase in dry matter being primarily
le to the increased starch content, 0.89 and 3.04 per cent.,
ectively. No. 1637 was unusually high in protein, ash, fiber

* Omitting Nos. 1095, 1760 and 1612,
"'A!twater & Bryant, Off. Expt. Stat., Bull. 28, p. 68.
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and fat, due chiefly to the presence of many seeds and some
rind.

No. 1096 claimed on its label “3% cornstarch,” but the analy-
sis showed no more than the norfal amount of starch. Nos,
1095, 1760 and 1612, however, contained excessive starch, which
in the last named sample made up over 22 per cent. of the dry
matter. i

All but one of the samples were packed in No. 3 cans, which
according to Bitting should contain at least 32 ounces; no sam-
ple contained materially less than this amount. Seven samples
claimed on the label a definite weight; in four cases this claim
was satisfied, while in two cases there was a deficiency of 0.6
ounces and in one a deficiency of 2.4 ounces.

The cost of the pumpkin ranged from 7 to 16 cents. The sam-
ple containing many seeds, and distinctly inferior in quality, was
among the highest priced brands.

The dry matter per can ranged from 1.88 to 4.63 ounces, the
cost per pound of the dry matter ranging from forty-one cents
to $1.28.

No. 1054 showed a badly corroded can, as did also No. 1629.
In the latter sample the pulp near the sides of the can was dark-
ened by this corrosion. Pumpkin and squash have the power of
dissolving tin in relatively large amounts, and should always be
packed in enamelled cans. The only samples packed in cans of
this kind were Nos. 1613 and 1628, which likewise were the only
samples showing no corrosion of the can.

TaBLE XV.—BRANDS OF CANNED PUMPKIN.

1613. Pumpkin, (packed for) Acker, Merrall and Condit Co., Ne'w York.

1712. Greenwich Brand Pumpkin, (distributed by) Austin, Nichols &
Co., New York. ) Y

1109 and 1729. J. R. Brand Pumpkin, (distributed by) Austin Nichols
& Co., New York. !

1754. Burt Olney’s Golden Pumpkin, Burt Olney Canning Co., Oneida,
NG YL '

1630. Supreme Brand Pumpkin, (distributed by) Burton & Davis Co.,
New York. ;

1111, Delft Brand Pumpkin, First Quality, Cherry Creek Canning Co.
Cherry Creek, N. Y.

1095. Emerald Brand Pumpkin, Standard Quality, Cherry Creek Can-
ning Co., Cherry Creek, N. Y.

MISCELLANEOUS FOODS. 291

“‘9, Lake Shore Pumpkin, The Cummins Canning Co., Conneaut, Ohio.
i Golden Pumpkin, Solid Dry Packed, “3% Corn Starch,” W. H.
Dudley & Co., New York, Boston, Philadelphia.

Flag Brand Extra Dry Golden Pumpkin, Finest Quality, Fort
Stanwix Canning Co., Rome, N. Y.

Grandmother’s Brand Pumpkin, (distributed by) The
Atlantic & Pacific Tea Co., Jersey City, N. J.

Pearl Drop Pumpkin, “Unsurpassed in Quality,” Lee Canning Co.,
New York.

Homes Sweetest Brand Pumpkin, First Quality, The Wm. Mc-
Kinley Canning Co., Lenox, N. Y.

Iron Mountain Brand Pumpkin, H. S. Mill Canning Co., Spring-
town, Pa.

Sphinx Brand Pumpkin, (packed for) Miner, Read and Garrette,
New Haven.

Sunrise Pumpkin, (packed for) Miner, Read and Tullock.

Oneida Community Quality Stewed Pumpkin, Oneida Community,

i Ltd.,, Kenwood, N. Y.

3. Silver Key Brand Pumpkin, First Quality, Oswego Preserving Co.,

/ Oswego, N. Y.

New York State Pumpkin Monroe Brand, (packed for) Rochester
Preserving Co., Rochester, N. Y. “All goods bearing this brand
are guaranteed equal in quality to any so called Extra Standards.” -

White Rose Brand Pumpkin, (distributed by) Seeman Bros.,
New York. '

Robin Hood Brand Pumpkin, R. C. Williams & Co., New York.

Empire Brand Golden Pumpkin, First Quality, Winters and
Prophet Canning Co., Mount Morris, N. Y.

Great

MISCELLANEOUS FOODS.

072. Trix, The New England Cereal Co., South Norwalk,
01 “Wheat, Rice, Barley. Triple Food, Triple Seal, Sub-
al”  Guaranteed composition, “Water, 3.78; Ash, 1.70;
» 0.11; Protein, 12.31; Crude Fiber, 1.07; Carbohydrates,

ifference, 81.03.” Cost, 15 cents per 1 5.6 ounces.

1822, Post Tavern Special, Postum Cereal Co., Battle Creek,
ch. “A Food made of Wheat, Corn, Rice and Salt, skilfully
ed.” Cost, 15 cents per 28.7 ounces.

126. Bonano, International Banana Food Co., Chicago, Il
ade from Bananas.” Cost, 25 cents per 11.g ounces.

1757, The Original Cocoanut Cream Pudding, Lemon. The
Hgene Christian Food Co., New York. “Is a combination of
of the purest and most nutritious articles known to Food
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TasLe XVI:—ANALvYSES o PumpKiN,
e i ST 5 % e In Original Substance. In Dry Matter.
< g o 8 N - o SPIPERRRENOA
12 i -;:9 'é,, _‘:- .c:'cx E ‘ g 3 Y - 8 o
; D 5 = = 9 T w h & = 3 w & oo J
7 <l Vs ol LR o a7 W A s Sg | %L EA 13d) @
Al | £ z LAl z
1613 |Acker, Merrall & Condit Co,........ B audhil 1079 1ig38 Fiag.x el | TS‘I\S?. 0.40 | 0.65 | 1.21 | 3.26 | 0.16 || 0.04|| 7.04/11.44/21.30|57.40/2.82| 0.70
1712 |Greenwich Brand............ % s A 1072 | 934 | 32.9 | 32.0 8| 2.6 0.60 | 0,92 | 1.08 | 5.30 | 0.16 || 0.20(| 7.44/11.41/13.40|65.76/1.99| 2.48
x0T Brand, Lol Sl e s LTl 1088 | 947 | 33.4 | 34.0| ¢ 2'25 0.57 | 1.03 | 0.88 | 4.09 | 0.13 || Tr. || 8.51|15.37/13.13(61.04/1.94{ Tr.
23l ld Kb ik isice S RO, B U Sl U e g 1075 | 946 | 33.4 | 34.0 | g l 2.x;‘ 0.57 | 0.92 | 0.81 | 4.16 | o.11 || 0.07)| 8.68|14.00/12.33(63.32|1.67| 1.07
1754 1Burt Olney'siGoldenil: . § i sidanba i v labigll 1029 | 896 | 31.6 | 34.0 | 15 2.q1 0.58 | 1.23 | 1.84 | 4.96 | 0.59 || 0.25|| 6.30(13.37/20.00|53.91/6.41| 2.72
1630 |Suprente; Bramdisinl il 2l Uk il of sfeelivics 1134 | 994 | 35.1 | .... | 15 | 2,39 0.47 | 0.89 | 1.48 | 3.45 | 0.25 || Tr. || 7.19|13.61/22.63|52.75/3.82| Tr.
FrRE iR ettt Brandlolbi o0 e S sl 1127 | 970 | 34.2 7| 2.008 0.46 | 0.76 | 1.11 | 3.23 | 0.28 {| 0.03|| 7.88|13.01/I9.0|55.31|4.79| O.51
1005 iRmerall Brand' o) RS i Sl S GG 1185 {1027 | 36.2 10 | 3.12 0.51 | 0.86 | 1.24 | 5.87 | 0.14 || 0.71|| 5.93| 9.98 14.38/68.00/1.62| 8.26
#0009 [ Fake Shore b (s FEa it aiit s it dio 1122 | 983 | 34.7 9| 3.51 0.83 | 1.31 | 1.29 | 6.49 | 0.20 || 0.15/| 8.20/12.94|12.75(64.13(1.98] I.48
Taghi[Budley's Galden., L 1 0L Se s IDT T 1212 (1068 | 37.7 | .... | IO 3.7 0.52 | 1.02 | 1.09 | 6.85 | 0.51 || 0.16}| 5.20/10.21!10.92|68.57|5.10| I.60
1637 {Flag Brand, Extra Doy, odd s e i 8 Sheadiss 1148 | 997 | 35.2 | 34.0 | 15 3.74 1.12 | 1.38 | 1.71 | 5.79 | 0.62 [| 0.07/|10.55/12.99/16.10|54.52|5.84| 0.66
1055 |Grandmother' s Brand Loy S hnl i s ibihe B 1097 | 941 | 33.2 | «... | 10 | 2.80 0.61 | 0.92 | 1.34 | 5.42 | 0.15 || 0.18]] 7.23|10.00/15.88(64.22(1.77| 2.13
i Fpds O S s W gy it st NI 1107 | 971 | 34.3 | 32.0 | I0 | 2.45 0.42 | 1.07 | 1.41 | 3.80 | 0.44 || 0.14! 5.88|14.99 19.75/53.22/6.16] 1.97
1056 |Homes Sweetest Brand..........co0000ne 1063 | 917 | 32.3 10 | 2.358 0.53 | 1.24 | 1.34 | 3.89 | 0.27 || 0.15]|| 7.29|17.06(18.4353.51|3.71| 2.06
1608 | |Iron Mounntain' Brandiiit .o Sidenls 2o Je gl 1137 | 980 | 34.6 b 12 | 2.47 0.60 | 0.86 | 1.42 | 4.11 | 0.16 || 0.12]|| 8.39/12.03/19.86|57.48|2.24| 1.68
SO54 PRI Bram el 8 L S AN R O 1128 | 984 | 34.7 10 | 3.07 0.62 | 1.03 | 1.26 | 5.76 | 0.17 || 0.28{ 7.01|11.65|14.25(65.16/1.93| 3.17
TG0 S pIaes Sl RN L Qied IRt BURY I L 1129 | 984 | 34.7 10 | 2.79 0.59 | 1,08 | 1.2I | 4.92 | 0.25 || 0.05| 7.33(13.42|15.03|61.12{3.10| 0.62
1760 |OneiddCommunity. (3 L Ui 712 | 606 | 21.4 16 | 4.53 I.51 | 2.72 | 3.5I (13.01 | 0.42 || 0.89]|| 7.13|12.85/16.58/61.46|1.98| 4.20
1753 |Silver Key Beandyl, ULind 22000tk 1076 | 925 | 32.6 13.| 2.0% 0.47 | 0.59 | 0.94 | 4.12 | 0.10 || 0.710|| 7.56| 9.49{15.11|66.23|1.61| I.61
1110" |Monsde Brand i bl abelans Wil il e 1086 | 950 | 33.5 10 | 2.65 0.53 | 0.94 | 1.17 | 5.11I | 0.15 || 0.12{| 6.71/11.90|14.81/64.68{1.90] I.52
3612 [White Rose! Brand v\ o diiih & il it izl 11161 975 |:34.4.}..++. | 15 | 4.6 0.54 | 1,01 | 1,05 {I0.56 | 0.3I || 3.04| 4.00| 7.50| 7.80|78.40(2.30(22.57
1028 Robitv Haod Brandvil. 2 ol @l hiii, CUa 1166 1001 | 35.3 | 32.0 | 15 | 2.2K 0.46 | 0.88 | 0.78 | 3.90 | 0.25 || 0.26|| 7.34/14.04|12.44|62.20(3.98] 4.01
1713 SEmpite Brand, Golden: (il o il il 12136/ 994N BeL etk oL )15 | 3 0.76 | 1.07 | 1.23 | 6.19 | 0.19 || 0.12( 8.05/11.33|13.03|65.58{2.01] 1.27
Mazioeum (Gl )5 5 eael B sde enly s du 1212 |1068 | 37.7 16 | 4.63 1.51 | 2.72 | 3.57 |73.01 | 0.62 || 3.0¢||70.55|17.06 22.63|78.40\6.41|22.57
Minimum (all) .......... DA RO B 712 | 606 | 21.4 7| 7.88 0.40 | 0.65 | 0.8 | 3.23 | 0.10 || T7. || 4.00| 7.50| 7.8052.75|1.61| 7.
Awverage (‘excluding 1095, 1760 and 1612)| 1110 | 966 | 34.1 11 | 2.07 .20, 0.58 | 0.99 | 7.23 | 4.74 | 0.26 || 0.22|| 7.44/12.69\15.77|60.77\3.33| 1.54
Chemistry.” Cost, 10 cents per 7 ounces. It is essentially a ] 1:72 18’; 18125 1757 Iszts
carbohydrate preparation, containing nearly 80 per cent. of car- RS . I':: 386 3'?‘; Zg; 1.15'38
bohydrates, of which over half is starch. e RS (N X 6.28) \.ouivsills 1450 10.94 4.08 4.75 6.13
1821. Instant Postum, Postum Cereal Co., Battle Creek, Mich. S Fiber . . . ... .. ... ... e 48 383 o3t o0
“This is the regular Postum in a concentrated form, nothing EBgen free extract ........ 77.34 7697 7950 7960 7678
added. A compound made of different parts of wheat and 2 RS At ... 0.15 o7 044 534 006
small portion of New Orleans molasses.” Cost, 30 cents per ) "1_‘ A PR 4856 6030 2483  44.96
ories per 100 gMS. ........ 369 361 339 385 332

4.5 ounces. The “concentration” of this food lies in the ash
and carbohydrates, the protein content being extremely low.
100 gms. of the material yield 332 calories, of which 307 are
derived from carbohydrates.

The following tabulation shows the composition of these five
products:

alories, 367 per 100 gms.
16

. 1766. Klim, Merrell-Soule Co., Syracuse, N. Y. “For all
oking where milk is needed.” Cost 25 cents per 15.8 ounces.
he material is a desiccated skim milk and showed the following
mposition: Water, 2.56; ash, 8.10; protein (N x6.25), 36.31;
, 0.26; nitrogen-free extract, 50.54, and fat, 2.23 per cent.;
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1952. Heintz Health Biscuits, Heintz Food Co., Chicago,‘lll.
“Regulate Digestion. A safe and reliable remedy for constipa-
tion.” Cost 25 cents per 6.2 ounces, or 64 cents per pound. The
net weight was 2.8 ounces less than claimed. The analysis was
as follows: water, 6.35; ash, 2.97; protein (N x6.25), 5.31;
fiber, 1.15; nitrogen-free extract; 77.15; fat, 7.07; starch, 27.06;
Calories, 393 per 100 gms. *

II. DRUG PRODUCTS.

CALOMEL.
(Hydrargyri Chloridum Mite.)

v' Twenty-two samples were tested for the presence of corrosive
blimate (mercuric chloride) with negative results.
The cost ranged from 20 to 40 cents per 2 ounces.

CHLOROFORM.

This is defined by the U. S. Pharmacopceia as “a liguid con-
g of 99 to 99.4 per cent. by weight of absolute chloroform, *
d 0.6 to 1 per cent. of alcohol.” {

. The twenty-one samples examined were very satisfactory,
hough judged by the strict requirements of the U. S. P. sev-
showed the presence of slight impurities. In two samples
- residue on evaporation was too high, and in three traces of
ter were found. The alcohol content ranged from 2.8 to
O cc. per liter, in no case exceeding the maximum limits of
2 U. S. P. None of the samples contained acetone, chlorides
acidity, nor was water present in more than traces except in
s. 1718, 1610 and 1616. :

~ The cost ranged from 50 to 9o cents per 8 ounces.

TINCTURE OF OPIUM.
(Laudanum).

he U. S. Pharmacopeeia requires that this tincture when
ayed by the U. S. P. method shall contain in 100 cc. “not less
1 1.2 nor more than 1.25 gms. of crystallizable morphine.”
ght samples were examined by this method, all but one show-
. a considerable deficiency in morphine.

€ cost ranged from sixty cents to one dollar for 6 ounces.
he results of the assays are given on page 297.
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iodin

N
1000

§ The blank used was 2 cc. concentrated

faint opalescence indicates a test clear when viewed horizontally but

t Slight, considerable, much, etc., are terms used with reference to the color of 2 cc. of

1 6 oz.

* Pound.

slight is the color which' approximately matches this.

sulphuric acid+15 cc. water+5 drops silver nitrate;

slightly turbid when v‘\ew_ed_at an angle.

diluted to 15 cc. with water;

Station
No.
1112
1734
1735
1038
1039
1606
1618
1631

tto.

- Color.

Cheese.

-two oleomargarine.

DAIRY COMMISSIONER’S SAMPLES.

Place of purchase.
Bridgeport
Hartford

g

New Haven

6« ““

3 €@

Stamford
Waterbury

iry and Food Commissioner.

many instances were not supplied to us, only a brief summary
the results is here given.

Cost
per 6 oz.
cts.

75
75
75

65
100

Crystallizable
Morphine
per 100 cc.

Per Cent. of
U. 8. P.
Minimum.
80.9
57.0
79.2
83.0
99.4
73.7
64.4
73.1

297

OD AND DRUG PRODUCTS EXAMINED FOR THE
DAIRY AND FOOD COMMISSIONER.

Since the details regarding them

ile 424 were adulterated, misbranded, or below standard.
n connection with these samples the chemists of the station
ve been called on for court testimony in sixteen instances.
Butter and Butter Substitutes.
ned seven were butter, twenty-five renovated butter and
Three of the latter were colored with

Candy: The sample tested contained no sulphites.
Abizol. This material was found in a Bridgeport candy fac-
Ty, where it was claimed to be used as a hardener.
d to consist chiefly of sulphurous acid (24.41 per cent.)
ether with sulphite salts.
This color sold to a manufacturer of
oved to be Tropeolin O, an unpermitted coal-tar color.
Twelve samples were examined in a study of the
€s in weight of this material when stored in an ice box at
9° Fahr,, and in an open closet at 60-66° Fahr. The samples

€ weighed daily for seven days and the following losses
ere shown :

Of seventy-four samples

It was

“soft drinks”
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Losses of Weight in Cheese,

In Closet
Original Weight
Weight. after 7 Loss.

In Ice Box
Original Weight
Weight. gfter 7 Loss.
days. days.

gms  gms. gms. gms. gms. gms.
Fromage de Camembert ........ 283 255 28 279 220 50
Maclaren’s Nippy Cheese ...... 105 105 (o] 106 105 1
Sap Sago Swiss Spalty ........: b AR 9 8 5 27001123 14304 0
Isigny Type Cheese ........«.- 478 408 70 507 405 102
% " oo AN E s oS 208 247 /51 264 196 68
Chiffeman’s Camembert ......... 307 203 14 313 279 34
Shefford Snappy Cheese ........ 04 93 1 o'} 90 )
Star Brand Cream Cheese ...... 0z o1 1 96 g2 4
International Welsh Rabbit Cheese  OI o1 o 96 95 I
Liederkranz Cheese .........-.- 130 127 o 124 118 6
Maclaren’s Deviled Cheese ..... 109 109 o 110 109 1
Cow Brand Neufchatel Cheese .. 74 74 0 74 72 2

It will be noted that in eight of the brands the losses were
trifling both in the ice box and the closet. The Fromage de
Camembert, covered simply with thin paper and packed in a
wooden box, lost-9.9 per cent. in the ice box and 17.9 per cent.
in the closet. The other brand of Camembert, wrapped in tin
foil, showed losses of only 4.6 and 10.9 per cent., respectively.
The samples of Isigny cheese were simply wrapped in thin paper.
The larger one showed losses of 14.6 and 20.1 per cent., and the
smaller, losses of 17.1 and 25.8 per cent. in the ice box and
closet, respectively. These results on a limited number of brands
for a relatively short time indicate that if a cheese is properly
packed the losses in weight will be relatively small under the
usual methods of sale, especially when the cheese is kept under
refrigeration. :

Incidentally a partial analysis was made of these samples as
follows:

*Undeter-

Water. Protein. Fat. mined.

Fromage de Camembert (Casino) ... 488 1969 25.68 5.83
MacLaren’s Nippy Cheese ..........- 2032  26.88 38.63 5.17
+Sap Sago Swiss Spalty «.eviceneees 3228  52.79 28 1213
1Isigny Type Cheese .....coveceeres 6297  21.92 0.86 5.25
Y o e (el e R 61.68 22.39 11.19 4.74
Le Delicieux Camembert «........-.: 50.77 1838 2647 4.38
Shefford Snappy Cheese ............ 3000  20.31 39.38 341
Cream Cheese Star Brand ........... 3806 1271 4725 1.08
International Welsh Rabbit Cheese ... 34.61 25.00 35.25 5.74
Liederkranz Cheese (Monroe) .....- 54.13 16.32 26.38 .17
MacLaren’s Deviled Cheese .o.evovsen 35.71 25.58 33.75 496

Cow Brand Neufchatel Cheese (N.Y.) 4673 19.11 31.88 2.28

A e
* Chiefly ash. {Made from skim milk. { Made from partly skimmed
milk. None of the cheeses contained boric acid.

DAIRY COMMISSIONER'S SAMPLES. 299

Cream. Of fourteen samples of cream, eleven were of stand-
ard quality, one contained only 12.5 per cent. fat, and two sam-
- ples from Waterbury contained sucrate of lime.
Honey. The two samples examined showed no adulteration.
Ice Cream. Nineteen samples from Stamford were tested for
fat and artificial color. The fat ranged from 6 to 12.75 per
cent., seven samples showing less than 8 per cent. Two samples
ere colored with acid magenta, an unpermitted coal-tar color.
Milk. Four hundred and twelve samples were examined.

. )f these 155 conformed to the legal standards, while 70
“iwere deficient only in solids-not-fat. One hundred and eighty-
five samples were below standard in solids, 93 in fat, and 249 in

ids-not-fat, 257 samples failing to meet the legal requirements
one or more particulars. Eight samples were skimmed, 106
ere watered, 6 both watered and skimmed, and 4 were watered
d contained formaldehyde.
The watered samples were taken in Collinsville, Bloomfield,
i ort.h Branford, North Haven, Norwalk, Milford, Middletown,
' Newington, Cromwell, Greenwich, Orange, Wallingford, Dan-
oury, Waterbury, Cornwall Bridge, Sharon, Bridgeport, Canaan,
indsor, Manchester, West Haven, Lakeville, Durham, South
anchester, Torrington, Norfolk, Bethlehem, Ridgefield, Avon,
Vestbrook, Stafford Springs and Goshen. The skimmed samples
ere taken in Cornwall Bridge, Sharon, Bridgeport, Wethers-
d, Waterbury, Thompsonville and Fairfield. The skimmed
d watered samples were taken in Greenwich, Sharon and
d ’aterbury. The watered samples also containing formalde-
iyde were taken in Waterbury.

Skim Milk. Three samples sold as skim milk contained 9.21,
S;O and 9.47 per cent. solids and 0.15, 0.18 and 0.60 per cent.
Temperance Drinks. Fifty-one samples were examined chiefly
. the presence of saccharin and artificial color. The manufac-

ers of “soft” drinks sold in this state apparently make but
: ttle effort to label their products honestly, in fact they are often
labeled at all. Saccharin is widely used, as well as permitted
nd unpermitted coal-tar colors. Of the fifty-one samples, only

teen, chiefly ginger ales, were not found adulterated ; two were
ally labeled compounds; nineteen contained saccharin, six
; Chari.n and a permitted coal-tar color, one saccharin and an
ermitted coal-tar color, and one saccharin and both a per-
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mitted and unpermitted coal-tar color; four others contained j
permitted, one an unpermitted, and- one both a permitted anq
unpermitted coal-tar color. i

Vanilla Extract. A sample of Alliance Brand was not found
to be adulterated.

Vinegar. This is another food product which is grossly adul-
terated. Many dealers also sell distilled vinegar as cider or wine
vinegar, and compound vinegar as pure cider vinegar. No
attempt was made to make a complete analysis of the vinegars,
which is essential for the certain detection of adulteration, only
acidity, solids and ash being determined. Of 169 samples

examined 100 met the legal requirements for acidity and solids’

for cider vinegar; eight distilled, one malt, two sugar or syrup,
three wine, two wood acid and five compound vinegars, were
sold under the proper designation. Eight samples of distilled
vinegar were sold as wine vinegar, three distilled as cider vin-
egar, ten compound vinegars as cider vinegar and one compound
as syrup vinegar. Eight samples were sold as red vinegar, for
which there is no standard in this state. Two cider vinegars
were below standard in acidity, three in solids, six in both
acidity and solids, and one in ash; two distilled vinegars, two
compound vinegars, one wine and one syrup vinegar were below
standard in acidity.

Hydrogen Peroxide. Thirty-two samples were examined, ten
in bulk, and the remainder in original bottles. While many of
the samples exceeded the U. S. P. requirements for acidity, only
four were materially below the standard of 3 per cent. peroxide
by volume. The deficient samples were Hydrogen Peroxide,
prepared for East Side Pharmacy, Derby, Hydro-Oxide, made
by the National Peroxide Co., N. Y., Hydrogen Peroxide, pre-
pared for The City Pharmacy, Stamford, and an unnamed sample
from a Greenwich druggist, whose name was not supplied to
us; these contained 1.67, 1.91 and 2.08 of hydrogen peroxide,
respectively, or 55.7, 63.7, 88.7, and 69.3 per cent. U. S. P.
strength.

As a number of the brands examined were not included in
our inspection of 1909, the analyses of the samples bearing brand
names are given below.

DAIRY COMMISSIONER’S SAMPLES. 301
Hydrogen Acidity, 25 cc. H202
Manufacturer and Brand. paromids; S KO H.
erican Druggist’s Syndicate ............... 3.62 1.65
e # PhC T T 365 2.90
“ e et Ol I (0 3.63 1 oR
Aerozone. Lehn & Fink, New York .......... 321 3.55
Afbany Chemical Co., Albany, N. Y. ......... 3.03 3.05
! 5 £ 5 S 2.08 3.25
Vi & 4 LA ke b 3.02 3.50
| i & N s 2.99 3.25
ep. for the City Pharmacy, Stamford ....... 2.66 3.20
REGo \New York ‘o oo, iy 2.04 2.70
B LA SRR E L R L 3.04 2.05
by East Norwalk Pharmacy, E. Norwalk 2.01 2.90
for East Side Pharmacy, Derby ........ 1.67 2.25
dro-Oxide, National Peroxide Co., New ;
e S AR A B e 2.06 2.50
dro-Oxide, National Peroxide Co., New
AR 1 L e S R e L R 1.91 1.75
for The Nicholas & Harris Co., New
RO s Dbl s sl davisin s 3.05 2.50
a. American Peroxide & Chem. Co., Long
Ity NLTYO G B R L 3.00 2.75
a. American Peroxide & Chem. Co., Long
RSy N T e A L e e 2.78 2.25
for Radom’s Pharmacy, New Britain ... 2.06 3.40
....................................... 279 3.10

BN ey e (L T S S 2.88 3.30

s R e R 2.89 3.80
ep. for Schieffelin & Co., New York ........ 2.81 2.25

Tincture of Iodine. Thirty-nine samples were examined of
vhich nine showed a deficiency greater than 5 per cent. of the
0 gms. of iodine required for 100 cc. The results may be
marized as follows:

Number, Gms. Todine .05k A8
per 100 cc. Strength.

AR (SR 6.86-8.44 100 -123
QBT e 6.52-6.85 95 — 00.9
eI 6.17-6.51 90 — 04.9
(s L S N 5.83-6.05 85.3- 88.2
s RGP Sl 5.38 77

~ The following samples showed a deficiency greater than 5 per
; t. §
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Druggist. Gms, Todine U8 Py

per 100 cc. Strength.

R Clampett, Bridgeport s v sl 6.17 00.0
Jennie Hamilton, Bridgeport ........... v 587 85.6
White’'s Pharmacy, Bridgeport .......... 6.29 91.7
Joseph H. Lutz, New Britain ........ 2640 03.3
Hilis Pharmacy, 'Stamford a5 ) 6.05 83.2
Clifford Pharmacy, South Norwalk ..... 5.85 85.3
E. T. Vance, Ansonia ...... e le 5.38 77.0
Mahoney’s Corner Drug Store, Shelton .. 6.44 093.9
H. Monroe,, Guilford ol wii an iolasiy 6.27 91.4

Turpentine. One hundred and sixty-eight samples were
examined, of which eight contained from 9 to 8o per cent. of
mineral oil. The names of the brands and of the dealers selling
these samples were not supplied to us.

MISCELLANEOUS MATERIALS SENT BY
PRIVATE INDIVIDUALS.

Milk. Of the sixty-two samples tested only twenty-eight were
unadulterated and of standard quality. Twenty-two samples
were watered, four were skimmed, three were below standard
in solids and three in both solids and fat. One sample was too
badly curdled to analyze, and one sample sent from Waterbury
contained formaldehyde.

Cream. Twelve samples were tested. Seven exceeded the
legal standard, ranging from 20.5 to 52 per cent. of fat. Four
samples, below standard, contained 9.82, 10.48, 12.48 and 12.72
per cent. of fat. One sample sent from Waterbury contained
sucrate of lime as a thickener.

Human Milk. The sample analyzed contained 10.73 per cent.
solids, 1.08 protein, 1.80 fat, 0.24 ash and 7.61 (sugar) by
difference.

Butter. Of six samples examined five were genuine, while
one was renovated butter.

Vinegar. Of sixteen samples examined eight satisfied the
legal standard for solids and acidity. Three samples each were
low in solids and acidity, and two samples were low in both
respects.

Asparagus. A sample of Humbert & Andrews’ Acme Brand
Asparagus contained sodium fluoride, a new adulterant for this
State and a particularly poisonous one.
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Near Beer. Two samples of Jean Hormig's Carbonated
aker Beer, “A Substitute for Ale or Lager. Not Intoxicat-
.’ contained 3.65 and 3.37 per cent. of alcohol by volume.
Buckwheat Flour. Three samples from the same source, but
ent in by the wholesaler, the retailer and the consumer were
camined. The retailer’s sample contained 1.36 per cent. ash
d o0.12 per cent. insoluble in acid (sand), while the other two
ples contained 1.71 and 1.64 per cent. ash, and 0.54 and 0.53
per cent. sand, respectively.
Candy. A sample of “Girl’s Head” mixed chocolates was
mined. The chocolate coatings contained no other fat than
oa fat; no paraffin was detected; and no glucose in the
sgar fillings. In the caramels glucose was found.
‘A sample of marshmallows contained 39.7 mgms. of vanillin
- 10.6 mgms. of coumarin in two of the candies. The candy
s so overflavored as to be practically uneatable.
Cider. A sample of supposed sweet cider contained 1.65 per
. alcohol by volume, and a sample of hard cider 6.95 per

A dry color intended for use in foods was found to
e Tropeolin O, an unpermitted coal-tar color.

Gelatine. Two samples contained 15.14 and 15.37 per cent.
itrogen, and 1.32 and 1.31 per cent. ash, satisfying the U. S.
dard for that product.

rafe Juice. A sample of the home-made product contained
.60 per cent. alcohol by volume.

Honey. The three samples examined were not found to be
ulteratéd.

ce Cream. The eleven samples examined contained from 4.0
| 14.5 per cent. of fat;no starch was found in any of the sam-
‘Ples. Six samples contained coal-tar colors, four amaranth and
erythrosin, both permitted dyes when declared.

Molasses. The two samples examined were not adulterated.
Olive Oil. The sample examined contained no cotton seed or
ame oil.

Sugar. The two samples of granulated sugar examined con-
ined no adulteration.

Vanilla Extract. " Two samples were analyzed. Highly Con-
trated Extract Vanille Compound, made by The Bacorn Co.,
ira, N. Y., had a specific gravity at 15.5° C. of 1.02487, and
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contained 27.11 per cent. ethyl alcohol by volume, 0499 per
cent. vanillin, 0.104 coumarin, normal lead No. 0.23, resins, very
slight, caramel, present. It proved‘to be a compound extract
consisting of vanillin, tonka extract, and a small amount of
vanilla extract, colored with caramel. It was not correctly
labeled. The other sample of vanilla extract, no brand name,
contained no coumarin.

W heat Flour. Two samples were received, about which com-
plaint had been made as to the presence of greenish-blue specks
in the flour. The samples were branded “Our National Golden
Rod Flour, A. F. C. & Co.” The flour bag was blue lined, and
it was at first thought that the specks were due to fragments of
this paper lining. The lining appeared intact, however, and our
final conclusion was that the specks were due to particles of the
coal-tar dye mechanically attached to the lining and thus dis-
tributed throughout the flour. We were unable to identify the
dye with certainty.

W hisky. Two samples suspected of containing “knock-out”
drops contained neither chloral hydrate nor wood alcohol.

Wine. One sample examined contained 0.52 gm. of acetic
acid per 100 cc. of wine. Another sample of home-made wine
was found to be an acid wine with low extract and no appreciable
amount of sugar.

Alcohol. The sample examined contained 93.6 per cent -ethyl
alcohol, and no wood alcohol.

Alloy. A mass of about twenty-five pounds found in an old
barn contained antimony and tin and a small amount of lead.

Ammonia, C. P. The sample, sent by The New Haven Gas
Light Co., showed a specific gravity at 15° C. of 0.896, equal
to 29.69 per cent. NH,; 10 cc. gave a residue of .0003 gm. at
100° C. There was a very slight trace of chlorides and of
empyreumatic substances; no coloration was produced by neu-
tralization with nitric or sulphuric acids. The sample proved to
be of a high degree of purity.

Arctic Chemical Compound. This material, made by the Arc-
tic Chemical Cooler Co., New York City, is intended for refrig-
eration purposes and claims to effect a con51derable saving in
ice. The material came to us in two portlons one a dirty-white
crystalline material, the other pale pink crystals. The former
contained 59.08 per cent. chlorin, equivalent to 97.49 per cent.
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nmon salt; the latter proved to be essentially sodium sulphate,
Ztaining possibly some iron-ammonium sulphate; no manga-
was detected.

Arsenate of Lead. A sample of Swift's Arsenate of Lead,
e by the Merrimac Chemical Co., contained 42.20 per cent.
er, 37.81 lead oxide and 17.67 arsenic oxide, or on the water-
basis 65.42 per cent. lead oxide and 30.57 per cent. arsenic
e

abbztts Pure Lye. This proved to be a soda lye and con-
ained no appreciable amount of potash.

ocaine, Heroin and Morphine. Seventeen samples of these
s were analyzed in connection with the police crusade
ainst their sale in New Haven. One sample was a mixture of
ine and B-eucaine with milk sugar. Another sample sus-
ed of being cocaine gave reactions for alkaloids, but too
t for identification. ‘Nine samples proved to be heroin and
mogphine. Another sample suspected to be morphine was
sugar. The examination of these samples, and the testi-
ony given in court in connection with them, resulted in the
nviction of distributors of these drugs in New Haven, the
notable of whom was Geo. D. Farovid, a New Haven drug-
who had been convicted a few years previously for selling
ine. The direct result of this New Haven campaign was
e passage of a stringent law by the last legislature regarding
sale of narcotic drugs in this State.

‘ow's Stomach. The contents of the stomach of a cow, sus-
cted of having been poisoned by Paris green, showed neither
pper nor arsenic.

iwsinfectant. The use of this material was reported to have
used gangrene. It proved to be a crude preparation of coal-
- Wood-tar’ origin, containing a mixture of phenol and creo-
Commenting on the use of phenol the U. S. Dispensatory,
Ed,, p. 930, says, “Moreover, in numerous cases the local
of phenol has been followed by severe local symptoms,
ially gangrene, so that care is essential.”

 Etmenagogues. Two samples of materials, intended to
S€ abortion, were examined for the State Board of Pharmacy
issioners. A liquid preparation contained pennyroyal and
ton root, with no aloes or ergot. A sample of pills contained
, hellebore and an iron salt.

SN e
"»I
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Hair Dyes. A partial examination was made of two solutions
submitted by a New Haven physician. - One solution was an
organic tincture, the other an alkaline “solution of a chromium

MISCELLANEOUS.
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salt, probably alkaline chrome hydrate; no acetate of lead was 7% EE 7 | &y
detected. ) gd | #§ 3 ég
Linseed Oil Sosp. A sample of Charter Oak Linseed Oil 23 R ] gﬁ
Soap showed no free alkali * it
Rubber N ipple. The sample was submitted on the supposition Sampled by Station.
that a child had been poisoned by its use. Human saliva B Bread ......cococeeimriceniininaneniaianecss o 2gI
extracted no color or antimony from the nipple. A R o +3.? il
Soluble Sulphur Compound. This material was made by the betic Foods . 161
3 . « e . EEEGEIAlINC. . .. ccccce it st senecs et ettt 3
Niagara Sprayer Co., Middleport, N. Y. A solution of 10 B Diwders o 2 ,(5,
pounds to 50 gallons of tap water showed the following analysis: 1y ft"g"dtfrs 13 | 15
nu utter oe 12
With heat. In the cold. anmpkin, Canned 6 I 23
Total 'Sulphuy . 2. e sy oy 56.4 §6.3 0 SEEEEEEEERWINES ... lccseniceaniaiasiii 4 - 38
Lime ...... Bons : cellaneous Foods 9 7
Magnasia 00 T none A N T i i
Spdmm) oxidels 100 A 35.8 355 SR ANAANUM (... eellcies st aheianbanhiedon Vi 8
Potassium oxide ............ 0.97 0.03 charin Preparations il il 17
Chlorine ! SIE S FRG 00 AT trace L R TOtal, e 26 53 | 734
i V'Vat'ex: e S 37 39 Sampled by Dairy Commissioner
Tnsbli onfignition i Cirany 14 b @Bt duadiiniog i . | T e TR 1
utter and Butter Substitutes ..............un 7 67 it e,
s o e AT Y s s s s e ses et ssecscncnsscenae ssessesone I oo e I
Turpentine. The two samples examined were pure: gum  SMPREESE | . .. .. ..o aaae s 12 il i 12
RN T O . 00 R b iy 1 i 1
4 ) i L A T O II 3 A 14
Worm Remedy for Hogs and Cattle. The material consisted ~ EEEEEEEEHONEY .........ccc0coeiiiinnmominnneennnneees 2 o a 2
chiefly of sodium chloride (93.34 per cent.), with some iron and R - Or6amM. ..cvveeeeniecaiininiaainienienens 17 3 a2 19
R A R A R S 155 |}257 OB WS
charcoal. S e S VI LR C G D AN A AR 3 B ik 3
R perance Drinks. .. ... .iieiaiienvenasasas 16 33 2 51
...................................... 116 40 13 169
IR R tract 2 i SR Hel St S I A s 1
lydrogen Peroxide ......... AR 28 4 32
I tetot Todine ) .. S VL BT DO 30 9 39
enisi o A SIS et AR AU A 160 8 i 168
..................................... 550 | 424 15 | 999
\ Sampled by Private Individuals. 72 8o A 5 (7%
I 01l 'from all SOUTCES. s . e/ dii ovsuiaislaianiins 1055 530 68 l1go2

* Including 35 samples which were short-weight, and not classing as adul-
rated marshmallows, gum drops and jelly beans containing gelatine.
Containing permitted coal-tar colors, but not declared. $Including go
mples below standard in solids not fat.
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PART''V.

eding stuff” covers practically all feeds excepting hay

traw, whole seeds, unmixed meal made directly from any
the cereals or from buckwheat, and feed ground from

rain and sold directly from manufacturer to consumer.

1 4592 requires that every package of concentrated com-

feeding stuff shall bear a statement giving the "name

TESTING OF BABCOCK-TEST GLASS WARE.

During the past year this laboratory has tested a large number
of milk and cream bottles and pipettes used in making the
Babcock test for fat in milk and cream. The following table
summarizes the results of the tests:

: , st A°°g'6'““°' Insceypes ress of manufacturer or importer, the number of net
il 4 :ﬁim """"""" ji (1) yoe :, n the package, the name of the article and the percentages
Testing bottles, cream ........ 40 0 40 0 ’ and-fat contained in it. ; .

A PR R 342 8 330 4 2istration of feeds or payment of analysis or license fees
TRatalshi i il ot 490 9 476 5

ty for violation of the statute is not more than $100
offense and not more than $200 for each subsequent

aw authorizes this station to take samples from any
rer, or dealer, in a prescribed fashion, and requires the
.‘"‘vanalyze annually at least one sample of each brand
lias collected and to publish these analyses “together
additional information in relation to the character,
1 and use thereof as may be of importance.”

ry and food commissioner is charged with the enforce-
the statute.

INSPECTION OF 1913.

liance with the above requirements the following report
P epare(.i. ) The utmost brevity of discussion is made
the limit imposed by law on the size of the report.

13;.:1 work here reported has been done by Messrs. Morison,
Javis; the microscopical examination by Mr. Street.
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During the fall of 1913 the station sampling agent visiteq TaBLE I.—FEEDS BELOw GUARANTY.

towns and villages of this state and collected 189 sampleg of

fe.:eds. The results of th'e examination of t‘hese .samples are here i iy i
discussed, and the chemical analyses are given in Table TV, : . NI T
The analyses of 48 samples sent by individuals are also i Protein.| Fat.
separat.ely r.eported. ¢ ‘ ‘mer.'Cotton Oil Co.’s Prime Cotton Seed Meal... ... ¢ ’ W [lo ’82

The official samples may be grouped as follows: n%h s O(l:d GoldOBlragd Cotton Seed Meal............ 1.99 | u.
i outhern Cotton Oil Co.’s Bonita Brand Cotton Seed|

No. No. ; ke Feéa .......................................... ¥ it £, 3N A

19 Cotton seed meal 1 Buckwheat middlings :m by Lmseed .It./I.éa'l ............................ 2006 kil

2 Cotton seed feed 1 Malt sprouts edar Rapids Gluten Feed ;3(7’ e
2 Linseed meal, new process 7 Dried brewers’ grains can of Corn Gluten Feed ik
10 Linseed meal, old process 6 Dried distillers’ grains ?‘lqy sGlaten Feed.......... ..o i, 0.30
1 Wheat bran 2 Alfalfa meal » (R Hominy Feé& .............................. 0.85
1 Wheat feed 5 Dried beet pulp & i o ...... 2‘58
1 Wheat gluten feed 9 Corn and oat feeds o . g Ghiy a2 0122
18 Corn gluten feed 4 Wheat and corn cob feeds firthmore Hominy Feed..................0ccooi. 1.03

: ystic Milling Co.’s Hominy Feed.................. 8
1 Corn gluten meal 6 Horse feeds ue Ribbon Hominy Feed. . 0.84
IS.Hominy feed 24 Dairy and stock feeds linebaug Buckwheat Middlin s 9.50 ZSZ
1 Hominy and corn cob feed 22 Molasses feeds j _ ilv;aukee Grains & Feed Co.’s Malt Sprouts. ......... 0:69
o asara 21 Poultry feeds ‘ eye Gluten Fee;d. AR R S S LR L b M

5 Rye middlitigs and feed 3 1e3“D B llerss Grains, o lec 800N a0 S 1.87

189 total f ‘ LR s b il A B S
4 | AllFeed ................... 2.19 | 0.28
By e e B2 P
CoMMENTS ON ANALYSES. T R RN R DO Sl e
Of the 189 official samples, 31 were below guaranty ir} SO ‘I’:zg
particular; 10 in protein, 18 in fat, and 3 in both protein and 1.99
fat. The tabulation given below shows the individual brands s
which were deficient. R R
................................ WP 5

Cotton Seed Meal averaged one per cent. less protein than last

year, with an increased price of $2.32 per ton. 2

Royal Feed, a mixture of cotton seed meal and cotton see‘
hulls, about half and half, contained only a little over half as
much protein as high-grade meal, and sold for only $6.45 P&
ton less. Assuming $35 as the average ton price for good cottor
seed meal, in this feed the purchaser would pay about $23 per tof
for the hulls, certainly an excessive price when malt sprou®?
sells for $26, or dried brewers’ grains for $28.

New Process Linseed Meal showed about two per -
protein than in 1912, at $6.50 less per ton. Old Process Lmnse>=
Meal contained 1.68 per cent. less protein, with the selling pig

$2.20 lower.

centages of protein and ash, the former ranging from
bl, the Iat.ter from 0.9 to 5.2 per cent. These differences
bly gue in large part to the use or exclusion of the
Or,” a by-product of glucose manufacture. The
‘colgfrcentage of protein as a rule is not reflected in a
>t per ton.  The five brands, analyzed hoth this year

99{1tamed I.3 per cent. less protein this year, with an
Price of 55 cents per ton. ’ :
btieed contained about the same amount of protein as
. cost nearly $2.50 per ton more.

cent. 1€s%
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Star Feed. The single sample contained 2.76 per cent. less
protein and 1.15 per cent. less fat than an average hommy feed,
but cost slightly more. Under no circumstances can this feed
be considered an economical purchase. W

Rye Products. The samples of feed and middlings showed
about the same composition as,last year, but were $2.25 per ton
cheaper. Mgl

Buckwheat Middlings. The sample was far below the standard
of the middlings generally sold by this mill, showing a sh?nage
of 9.50 per cent. protein and 2.43 per cent. fat. These deficiencies
are due to the unusual presence of excessive hulls, _the crude
fiber amounting to over 20 per cent, more than double the
quantity found in previous inspections of this brand. %

Malt Sprouts. The single sample was of average composition,
and $2 lower in price than last year.

Dried Brewers Grains. The seven samples were likewise of
standard composition and the price was $1.18 less than in 1912.
The relative cheapness of this most excellent feed cannot be
overemphasized. ;

Dried Distillers Grains. The samples of Ajax Flakes and
Eagle 3D Grains showed little variations from previous years
either in composition or cost; two of the samples of the latt.er
brand, however, failed to meet the protein guaranty. Hiquality
Spirits Grains is another high-grade product selling ?.t' the same
price as the brands just mentioned, although containing 5 pe,l:
cent. more protein. Buckeye Gluten Feed is not a “gluten feed
as generally understood by the trade and the cattle feeder. It
contained about 10 per cent. less protein than the other brands
of distillers grains, and sold for $10 less per ton.

Provender and Corn and Oat Feeds. The samples were of
normal composition, the higher percentages of fiber in n}ost of

the proprietary mixtures indicating that they were not mixtures
of whole corn and oats of good quality, but rather that either
low-grade oats or excessive oat hulls had been used. As has
been stated many times, it is hard to understand why feeders
will buy such feeds as these, for from $28 to $40 per ton, when
cotton seed meal, gluten feed, dried brewers’ grains and r.nallt
sprouts may be bought for the same price or less, and espec1a1b}’
when an abundant supply of carbohydrates and roughage can b€
cheaply raised on the farm.
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The Wheat and Corn Cob Feeds showed the usual composition
d cannot be considered an economical purchase when sold for
‘only a few dollars less per ton than standard wheat feed.
Proprietary Horse, Dairy and Stock Feeds. These require no
ial comment further than to call attention to the fact that
hile some of the brands are made from excellent materials and
how intelligence in their compounding, still others are very
inary mixtures of very ordinary materials sold at an exces-
ely high price. The horse feeds are fairly uniform in com-
ition, at prices from $32 to $40 per ton. Among the dairy
d stock feeds, however, we find feeds containing from 8 to 11
cent. protein selling for $28 to $31, some containing 10 to
6 per cent. for $32 to $34, and others containing from 11 to
5 per cent. for $35 to $37. In other words the selling price as
; rule bears no relation whatever to the composition of the feed.
The feeder should understand that there is no mystery in the
ompounding of these feeds. They are made from well-known
aterials of varying value and digestibility. When standard
eeds of quite as good if not better feeding value, may be secured
at prices often no higher and generally much lower than those
ed for these special mixtures, the feeder may well hesitate
ore purchasing the latter if he wishes to run his dairy or stock:
\rm on an economical basis.

" Proprietary Poultry Feeds. Certain brands, such as Purity
Poultry Mash, Puritan Laying Mash and H.-O. Dry Pouliry
Mash, showed wide differences in composition among different
samples of the same brand. In other cases the guaranty was an
Imperfect indication of the quality of the feed, so great was the
er-run, especially of protein. Guaranties are meant to convey
Ttain definite information, and, while a deficiency is much more
10 be deplored than an excess, an over-run of from 8 to 3 per cent.
otein, which we find in two of the brands, is also objectionable.
ay mislead the careful feeder in compounding his rations, and
1y cause him to depend on a similar excess in future purchases,
€xpectation the manufacturer is not legally bound to satisfy.

Movrasses FEEDs.

Twenty-two samples of this class of feeds were examined. In
eral they consisted of corn, oats, alfalfa or dried beet pulp,

th from 15 to 6o per cent. or more of molasses. In one brand
€at was substituted for feed.
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The analyses of these feeds presented some difficulties. Pre-
vious experience had shown us that it was impossible to determine
accurately the fat in the usual way in-such mixtures. Accord-
ingly 2 gms. of material were washed with about 200 cc. of
water at room temperature, the insoluble residue dried and then
extracted with anhydrous ether as usual. Seventeen of the
samples showed an increased ether extract by this method,
ranging from 0.04 to 1.47 per cent., the increase being most
marked where alfalfa was a constituent of the feed. On the
other hand five samples gave slightly higher ether extracts with-
out previous extraction with water; these apparently contained
some ingredient soluble in both cold water and ether. It is
evident from the above results that the use of the conventional
method for determining fat in cattle feeds is generally unjust
to molasses feeds. The results given in our general tables were
secured by the modified method.

The aqueous extract of these feeds was also determined, and
in it the soluble ash and nitrogen. (See Table II.) The extract
ranged from 14.96 to 62.76 per cent., and in all cases is some-
what higher than the amount of molasses solids that was present.
For instance, the writer has shown* that 8.65 per cent. of dried

~ beet pulp is soluble in cold water. It is apparent therefore, that
the two samples of Dried Beet Pulp and Molasses examined this
year did not contain over 10 per cent. of molasses solids. On
the other hand the aqueous extracts from the two samples of
Molassine Meal, 59.02 and 62.76 per cent., are practically all
molasses, as peat, their other ingredient, is insoluble in water.
So we may say that these feeds contain from 10 to 60 per cent.
of molasses solids.

Unusually large amounts of the nitrogen of these feeds were
soluble in water, or rather in the aqueous saline solution, as the
feeds contained considerable water-soluble potassium and other
salts. The soluble nitrogen ranged from 0.28 to 1.24 per cent.,
or from 12.2 to 82.4 per cent. of the total nitrogen of the feed.
This presents another analytical difficulty. This soluble nitrogen
undoubtedly is in part derived from the molasses itself and is
probably not of a protein nature. The amount of soluble nitrogen
precipitated by zinc sulphate ranged from 0.07 to 0.30 per cent.,

* Rept. New Jersey Expt. Station, 106, p. 44.
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from 8.5 to 41.8 per cent. of the total soluble nitrogen. This
ir dicates what a small proportion of the soluble nitrogen is pro-
" tein nitrogen, and how unjustified is the use of the conventional
protein factor in feeds of this class. In the Molassine Meal
- ‘ins-ta{xce, only 8.5 and 9.3 per cent. of the soluble nitrogexi
precipitated by zinc sulphate. While our results show that
this feed contains only 0.63 per cent. of protein, yet using the

TaBLE II.—Movrasses FEEDs.

Soluble in Cold Water. biﬁf;ciinézlg;\;d: s Fat
ater.
1 ; 43
Brand g \: ¢ § g gﬂ; §
§ s |, 8 LA =
£ & |8 g | £l 3|9
H g o g 2 Ea £5
El s B R e
SR T el
melgaDI;I;;s;::éi Mule Feed...... 35.24/5.78/3.00/26.46/80.0(33.3/44.7|[1.01(1.92
a 6d L :g.;g4.063.r3 19.05|51.2|18.9/41.1//6.49/6.24
y Cemesiaeeiieiina. .76(4.72|3.50(17.54(58.6|21.2!36. A
shg;(ﬁ;ir gg:g with Molasses. . .[39.805.26 2.28 31.66[71.5(33.9 iS; ggg 33;
Ry Feed.. .l 31.52(4.44/4.88(22.20(58.7|24. 3 ;
m orliﬂl?:};g glléa}\f{a z]mdFMolasses. 43.64/6.44/4.25(32.05 ;4243322? g.(sxs)g.gg
Boimaciion Horse Food, 111350/t o813 2028-0810-3lg0.040.0l694 o
ed. ... 5 ¢ .25|15.47|72.2[20.5(23.0(|3.
d. l{-{lglr::s,elgd;]ezgnd Dairy Feed. gigg 3gg 2.00126.36(45.8 12.2 5:;’.3 g;i:gg
i es eed.. Ll .88/4.66|4.25/|18.97/68.1/18.7(38. i
:Beft P}l‘]p a‘r‘xd MOI?;SSCS ....... 14.96/1.70/1.88|11.38/45.5 2I.Z :139(1) g??ﬁgg
B st é8'64 1.64(1.75|15.25/35.9/19.3/25.7 0.76/0.50
B onie et 2.76|7.14|7.38/48.24/87.6/82.0 79.5//0.41/0.74
Alfalfa Meai and Syru,. ... (o5 0000, olo. 2aliercalve: ol 412:3]0-48/0. 72
el:’asture Alfalfa Meal with M;).- ) i i il ik G S
R
R I 48.84/7.98/7.75/|33.11(82.3/60.8/69. 7
i Crcl:l;g ‘?/I(())lin SugaI:l Heed i/, il 35.40|5.18|5.50(24.72/81.8(48.9 4?3 CI’ fé(r).gs
s Md;ﬂesass@ }?rse Feed...|23.20(3.28/3.88/16.04/66.5 36.5/26.4 2:65 zg;
lass ixry g?d ........ 27.48|3.52{4.50/19.46(52.4(27.0/39.3 4.764:80
28.44/3.70|3.88/20.86/49.5(24.5(42.2 4.31/4.72
31.28|5.24/5.00|21.04/69.0|26.2/47.9 2.75|3.24
23.92/4.0014.50/15.42 778.77777397@25.6 2.31|2.26

|

t‘:ﬁtmx;al‘ facto.r we are obliged to report 8.60 per cent.
» M.l t. is obviously improper to use this factor with feeds
olassine Meal, and yet with our present knowledge we feel
ed. to adopt 'the conventional method for the present
p;‘:;on.f The difficulty is increased by the fact that in two
: mo pu;e alfalfa meal we f?und 33.6 per cent. of soluble
> » SOt at we are not justified in attributing all of the
€ nitrogen in the molasses feeds to molasses.
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Formerly in the examination of feeds much stress was placeq
on the fact that in certain fet_eding stuffs a considerable part of
the nitrogen existed in the amid form, and was not regarded as
useful for feeding purposes as protein nitrogen. It.l recent years
but little attention has been paid to this fact, and it is a serious
question, especially in view of the increasing use of these 1.nolasses
feeds, whether mote attention should not be given to this 'thlse
of the feeding problem. In Table III will be found a cor.npllatlon
of analyses made by the writer at the New.]er.sey stat.lon frofn
1892 to 1899 showing the proportion of protein nitrogen in certain
feeds.

TaBLE III.—PRroOPORTION OF NITROGEN IN PROTEIN FornM

in FEEDSs.

@ i g i
" 3 *sg 8
5 E |2 &

1 A S SR b 86.1
‘Alfalfa hay. fieal LUl 82.0!| 4 |Oats, groun

: Timothy h};y .............. 93.9 7 |Corn and oats 3 955,.(7)

4 |Corn stalks ............. 87.0 3 |Oat chop.... 96-5

9 |Corn fodder ............. 88.7 5 |Corn meal.l. ¥ 38:[

1 |Mangel wurzels.......... 47.4 8 |Gluten meal.. S >3

4 1Sugar  beets.iiull uliladt 41.3 || 11 |Gluten e b A s 93.[
28 |Cotton seed megl ......... 96.6 Z g;:\{)xgnfeed ............. 34:6

feed . LU 0NRS 3.0|| 2 |Rye bran..... e

G Eﬁ:ts?éf ?:gale;. Ul N 34.0 2 [Buckwheat middlings..... 94-%

- iy « o Pl s m 04.0 || 11 |Dried brewers’ grains..... 94
:;g Wheat bran.............. 86.9 || 1 |Dried distillers’ grauns....l 93;
14 {Wheat middlings......... 85.8 3 {Malt sprouts.............: | 73

The amounts of soluble ash in the molasses feeds were also
very large, ranging from 1.64 to 7.?8 per ce.nt. or from 35.9t:;
87.6 per cent. of the total ash. This again is ch}eﬂy due to
added molasses, which is relatively rich in potassium salts.

UNOFFICIAL SAMPLES.

Forty-eight samples sent in by individpals have also 11);3;
analyzed in part. The station is not responsible for the samp
but only for the accuracy of the analysis of tl}e§e samples. 5
CortoN Seep Mear. Three samples of Dixie Brand, Hu 3
phreys Godwin Co., Memphis, were guaranteed 38.62 per cent

3299, sent by G. T. Soule, New Milford, contain

Sy H. B. Coger, Botsford, contain®

37.63 per cent., 3363, sent by

UNOFFICIAL SAMPLES.
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8 per cent., and 3491, sent by The C. W. Campbell Co.,
erly, contained 39.13 per cent. Another sample of the

e brand, guaranteed 41 per cent. protein, sent by The Coles
Middletown, contained 37.94 per cent.

ix other samples credited to Humphreys Godwin Co. were

zed. 3298, sent by D. W. Ives, Wallingford, guaranteed

, I}er cent. protein, 3361, sent by H. E. Meecker, Danbury,

anteed 38.62 per cent. protein, 3328, sent by Spencer Bros.,

eld, and 3359 and 3492, sent by The Coles Co., Middletown,

ut guaranty, and 3369, sent by Spencer Bros., guaranteed

263 per cent. protein, contained 39.38, 42.25, 42.63, 38.63, 41.31

42.50 per cent., respectively.

35, sold by Buckeye Cotton Oil Co., Cincinnati, Ohio, sent

H. Waldron, Bethlehem, and 3360, sent by Apothecaries

Co., Waterbury, guaranteed 38.62 per cent. protein, con-
40.06 and 38.50 per cent., respectively.

71, Dirigo Brand, W. Newton Smoth, Baltimore, Md.,

anteed 41 per cent. protein, sent by Norwich' Grain Co.,

wich, contained 39.06 per cent.

03, sent by The Coles Co., Middletown, without guaranty,

ined 43.19 per cent. protein.

04, Bonita Brand, Southern Cotton Qil Co., Charlotte, N. C,,

teed 38.62 per cent. protein, sent by Apothecaries Hall Co.,

aterbury, contained 39.50 per cent.

, Owl Brand, F. W. Brode and Co., Memphis, guaranteed

per cent. protein, sent by R. H. Ensign, Simsbury, contained
per cent. ,

87, Forfat Brand, Humphreys Godwin Co., guaranteed 38.62

ent. protein, sent by W. E. Wheelock, Quinebaug, contained

per cent.

y J. E. Soper and Co., Boston, guaranteed 40.63 per cent.

in, sent by C. O. Bidwell, Thompsonville, contained 41.81
£

1, sent by Apothecaries Hall Co., Waterbury, without

nty, contained 40.63 per cent. protein. 3002, bought

gh this dealer by H. H. Waldron, Bethlehem, and sent

lout guaranty, contained 40.69 per cent.

994, Southern Cotton Oil Co., Charlotte, N. C., guaranteed

_per cent. protein, sent by H. H. Waldron, Bethlehem,
ined 39.50 per cent.
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TaBLE IV.—ANALYsES oF CoMMERCIAL FEEDS SAMPLED IN IQI3.
regi s e veTu——at S S T AT £ A AL AL SR AR S P L BT A P D \\
® it
2 Pounps PER HUNDRED.
g BRAND. i RETAIL DEALER. . Price
§ ' Water. Ash. (15’:?2“5' ) Fiber. Nigﬁﬁ;’:f .ree EE:P:& ‘[‘J’e"l:
¥ 5 it (Starch, gum, etc.)| (Crude Fa't.)
O1 Seep Probpucts.
Cotton Seed Meal.
3139 |Prime. American Cotton Oil Co., Albany, Ga. ..|Hartford: G. M. White & C
3094 |Owl Brand. F. W. Brode & Co.. Memphis, Tenn.|Stamford : W. L. Crabb. .. -8 gﬁé iy M i 30.26 7.18 35.00
3112 |Buckeye. Buckeye Cotton Oil Co., Cincinnati, O. Torrington : F. U. Wadhams . | 6.50 6'15 % '29 8.33 20.20 FonEd 3400
3[25 ‘o ‘o ‘e “ ““ Waler&ury . Spencer Grain C'o" 7’13 5-80 4383 ° .60 28~23 7.27 37-00
3142 u “ I “ « Hartford Smith, Northam &C;; A 5-83 3 'oo I11.00 20.34 7.85% 36.00
3170 « “ “ 0 “ Middletown - Meech & StOddard. 7'03 5'90 3?‘00 10.83 30.09 7.25 38.00
3134 |Old Gold Brand. T. H. Bunch Comm. Co., Little Zartford: Trout Brook Ice & i i sk 9:39 2957 7.20 33.50
Rackil Ak i it Gl AR PeadiCp i iU o i 7.54 5.38 66
3037 |Dixie Brand. Humphreys, Godwin Co., Memphis, Meriden : Meriden Grain & Feed i g 3209 A2308 30152 7.88 36.00
L5 2 A A (SRR YRR S Y v s i b Ko § TR (D70} 7a% L eat SAURESGNEREETERPS 7.48 6.28 41.31 8
3002 |Dixie Brand. Humphreys, Godwin Co., Memphis, i * -3 -93 28.37 7.63 36.00
bk, o C e (R L o AN Rl New Milford : G.T. Soule. ...,
3104 |Dixie Brand. Humphreys, Godwin Co., Memphis, \- 8.14 5.98 40.75 9.20 28.38 7.55 35.00
Pranmil gl ey R NI O SN LS AN N i atele Winsted : E. Manchester & Sons 8
3116 |Dixie Brand. Humphreys, Godwin Co., Memphis, iy 5.8 38.88 8.93 29.20 9.28 35.00
Ten oo R e N TS S Tt G 6 Litchfield ; Litchfield Grain Co.. 8
3024 |Forfat Brand. Humphreys, Godwin Co., Mem- i 0:38 49200 9.65 27.88 8.29 36.00
phis, Tenn...... LI B S e L A L S R s Waliingford : E. E. Hall ...... 8.00 i
3162 |Forfat Brand. Humphreys, Godwin Co., Mem- ) oo 5.73 38.63 10.85 27.49 9-30 34.00
phisTenny v r bl vt sl s N I e Willimantic : H. A. Bugbee .... 8.36 5.70 40.1
3088 |Selden. Memphis Cottonseed Products Co., i f 5! T 10.15 27.93 7.67 34.00
Memphis, Tenn. ......... 2 s AR S M L New Milford : G. T. Soule..... 8.2
3055 |Pilgrim Brand. J. E. Soper Co., Boston........ Bridgeport : Vincent Bros.... 7_2; g;(s) 4(1)'88 8.70 206.74 8.37 35.00
3159 it & Wi % SR LU R Willimantic : E. A. Buck..... - 7.57 5'73 3 -7555 s 27.15 8.87 37.00
3105 |Pioneer. J. E. Soper Co., Boston .............. Winsted : E. Manchester & Sons g Bir3 i?gl 19'93 #0147 7.90 36.00
3120 |Bonita Brand. Southern Cotton Oil Co., Charlotte, 3 A ; Ok 27.07 7.08 35.00
i (R o AR MR R R S R R L Thomaston : L. E. Blackmer. .« lo6
3186 |Bonita Brand. Southern Cotton Oil Co., Charlotte, ? b 59:59 9:78 29.46 8.32 36.00
N E G e Usloee SR Ey (AN O i TR L e Yantic : A. R. Manning ... i
Average guaranty ........:«" 842 i 33388 11.80 28.58 2';45 35.00
Average of these 19 analyses 50 Hia b . gt Bl R B g I & <R LRGN A
Average digestible .......0" ' 7 o 5-90 33'93 9-97 28.53 8.07 35.45
Cotton Seed Feed. & _ sk -5 3:5 22.3 7.6 G
3027 |Royal Feed. Southern Fibre Co., Portsmouth, Va.|Meriden : A. Grulich..... - ;, 8.
;IS3 «}‘ “ < “ “ |\ Manchester : Little & Mc ney 8.(3)2 ;-20 21.88 25.38 35.80 4.36 28.00
Average guaranty .... b i AR i ;2%:’, 25,98 38.47 3-77 3900
Average of these 2 analyses: - e ceee : Ry Uil 4,000 ¥ o e
Linseed Meal, New Process. s 97 20,91 25.61 37.14 4.07 29.00
3160 |American Linseed Co., Chicago..... PR Y T L Willimantic - W. D. Grant.:« 8.
3187 ity B s G .....|Yantic: A.R. Manning..-** 1 9Z§ ggg 36'25 9.45 37.42 2.65 35.00
Average guaranty .....--°""" 1 o . 32-03 8.93 38.08 2.65 34.00
Average of these 2 analyseéS-"7  8.95 5 49 30, ceee A 7 e SR
Average digestible .....-<°"" i 5 gg‘g" g§9 37-75 2.65 34.50
LLimeed Meal, Old Process. ord: 5. V. Osborn shiY ! . 30.2 24 | .-
or14 |American Linseed Co., New York .............. Branford : S. V. Osborn -** i
gOIg 4 i) L AT LSRR I East Haven » E. A. Forbes: ggg 5'§7 34.13 9.03 36.32 5.68 36.00
3025 “ ‘“ vl VIR Wallingford : E. E. Hall -+ 8.67 it 32.63 8.68 36.77 8.33 36.00
3126 1 ik AR MBS Y, Waterbury : Spencer Grai? 8.65 5-13 32.75 8.85 36.68 7.92 36.00
5:40 34.38 8.70 35.18 7.69 38.00
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TaBLE IV.—ANALYSES OF COMMERCIAL FEEDS

Station No.

i

3070
3104
3195

3011
3021

3060
3085

3110

3158

3185

3071

3119

3156

3051

BrAND.

Oi1L SEED Probpucrts.— Continued.
Linseed Meal, Old Process. —Cantmmd
Guy G. Major Co., Toledo,
Mann Bros. Co., Buﬁ'alo N X

“

Midland Linseed Products Co., Minneapolis,
Minn

+ D. L. Talcott
Winsted : Platt &

] P. Johnstone”':
Mzridm,: A. Grulich

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

Metzger Seed and Oil Co., Toledo, O. ".........

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

Bran.

* o

Globe.

WueAT PrODUCTS. ‘
(N ostamsi) sl Dot On o Sl i Springdale : Monroe & Palmer. |

Occident Wheat Feed. Russell Miller Mill, Co..|Meriden : A. Grulich
Digestible Lot ]
Atlantic Starch Works,|#Middletown : Meech & Stoddard,

.................................... Guaranty

Atlantic Gluten Feed.
Westport

Maize ProbucTs.

Buftalo.

Cedar Rapids. Douglas & Co., Cedar Rapids, la.| Winsted : Platt & Coe

Clinton.
““

Cream of Corn.
New York
Cream of Corn.
New York

American Maize Products Co.,
................................... Stamford : W. L. Crabb......-*
American Maize Products Co.,|Zorrington : D. L. Talcott. ...
................................... Average guaranty ...........«*"

Midland Linseed Products Co., Minneapolis, |Unionville: F. D. Lawton&50u
IR BL Sl S B ey et s s N R Average guaranty ...........

Average of these 10 analyses, .
Average digestible

Digestible

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

Digestible

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

Corn Products Refining Co., New York|Branford: S. V. Osborn.......

North Haven : Codperative Feed
Co.

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

i Danéury F. C. Benjamin & Co.

Average guaranty ...........-«8
Average of these 4 analyses.....
Average digestible . ............

Chnton Sugar Refmmv Co Clmton Ia.|Stafford Springs : G. L. Dennis .
‘| Yantic : A. R. Manning......:- l

Average guaranty ............+"
Average of these 2 analyses...--
Average digestible........... "

Average of these 2 analyses...*
Average digestible . .........-:¢

Crescent. Corn Products Refining Co., New York|Broad Brook : Broad Brook Mill

O AR SN R RO
GUATAIRY L, o' o olsibecrisns b oo el
Digestible ..o i 1l . =

‘‘ |Ansonia : Ansonia Flour & Grai?

Co.

* Statement of dealer.

o 'H;,—:‘,ji_—,r_:<_ o
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SAMPLED IN 1913—Continued.
Pounps PER HUNDRED.
AT TR T Prig:
ey : rig
Protein. Fib M i o
et b (N x6.25.) i (Starch’,‘té:m; etc.)| (Crude Fa‘t.)
2.91 5.65 32.00 9.83 36.70 6.91 39.00
9.23 4.98 32,50 8.48 36.66 7.85 38.00
9.54 4.98 33.38 8.28 36.14 7.68 37.00
9.42 5.54 31.56 9.50 36.47 7-51 38.00
41 5.27 33.13 8.23 35.79 8.17 34.00
3.81 5.05 32.81 8.98 35.21 8.14 36.00
el g 32.20 R Gt s (o s N R
9.23 5.21 32.92 -8.86 36.19 7.59 36.80
A ! 29.3 5.I 28.2 @18 G
8.89 6.85 15.31 8.70 55.46 4.79 31.00
1021 478 1806 74; 54.12 5.38 30.00
625 ogo ~325 0.73 58.16 0.71 31.00
el 3&00 S SOy S s .80 e
10.30 4.58 24.25 7.20 50,31 3.36 31.00
9.12 3.89 24.56 7.05 52.49 2.89 30.00
.89 2.95 26.25 7.10 51.30 2.51 33.00
18.13 4.35 25.75 6.53 50.66 2.58 32.00
LR e W 2300 | (1 el SR 2:00 (1 HEIER
9.86 3.94 25.20 6 97 51.19 2.84 31.50
. S 21.4 46.1 2.3 b
-9.26 0.90 21.63 7 98 56.58 3.65 33.00
23.00 200 R
LS RIS 18.4 6.9 50.9 307 S ey
8.99 0.98 L 7.49 54.12 3.29 32.00
8.49 1.00 24.50 8.28 54.07 3.66 32.00
8. 0.99 24.82 T 54.09 . X
A 74 i 211 6.9 48.7 2k s
7.12 3.36 25.50 6.58 54.95 2.49 34.00
v 2.98 26.25 7.60 53.16 2.24 33.00
AL 4l 24.00 S, 5405 g.gf; 3350
4 X 25.88 7.09 . s <
i?? i.? 22.0 6.2 48.6 A il BT
8. 4.00 25.63 6.55 52.54 2.34 32.00
..?f 23.00 R A S 2.00 SRl
21.8 5.7 47.3 ;o0 SR AL A o
10.09 5.18 25.31 7.70 49.73 1.99 31.00
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TABLE IV.—ANALYSES OF COMMERCIAL FeEDs

o
i BRAND. RETAIL DEALER.
S ’
12
E “h\
MAa1ze PrODUCTS. — Continued.,
Gluten Feed.— Continued.
3095 |Globe. Corn Products Refining Co., New York|Canaan : Ives & Pierce ...
3107 $ g £ A ey (B ** |Winsted : E. Manchester & Song
Average guaranty .........
Average of these 3 analyses..
Average digestible ....... . 7
3169 (Hubinger. J.C. Hubinger Bros. Co., Keokuk, Ia. Neczo Haven : Crittenden-Benhan;
Orefo k1ol B s I
Goaranty ...coiiyonsiae o i
Digestible . ol
3198 |Queen. Corn Products Refining Co., New York|Danielson Young Bros. Co, .
Guaranty ... 011 S o o o
Digestiblec!. b Wl sl 8 3
3017 |Staley’s. A. E. Staley Mfg. Co., Decatur, Ill. . ..|East Haven - F. A. Forbes. .., .
3130 54 £ Ai¢ A £ " oy -«|Bristol : Eaton Bros........ ...
Average guaranty ..............
Average of these 2 analyses. . , ..
Average digestible ..... ... . . .|
3099 (Union. Union Starch and Refining Co., Edin-|Norfolk : A. P. Curtiss. . ... .. 4
B, cEnd bSO LRI LA N L Giuaranty.s Lohonc S O
Fhgestible, L ihLL oL 4
Gluten Meal.
3178 Diamond. Corn Products Refining Co., New York Westerly : C. W. Campbell Co.,
Cruaranty ¢ o0l aNn T
Digestible ...... It o
Hominy Feed.
3041 |Homco. American Hominy Co., Indianapolis, Ind.|Hamden : 1. W. Beers. ... ......
3183 i i h i s  |Yantic: A.R. Manning........
Average guaranty ..............
3034 |Bufceco. Buffalo Cereal Co., Buffalo, N. Y..... Meriden : Meriden Grain & Feed
o1 St e TR
3072 1 Al s i ae * sse.|Stamford : W. L. Crabb. ...... f
3117 i 58 7i 7 i ' ....|Litchfield: 1. T. Dickenson.....
Average guaranty . .. .. TR .
3049 |Wirthmore. Chas, M. Cox Co., Boston .........|Plinville - F. B, Newton.......
3075 i ¥ i o A ey st erdll Stamford : H. M. Kent Co.....-
3102 RS & Y # i ceeevessaNew Hartford : Wallace Case.-
‘ Average guaranty ............. «
3149 [Success. Deutsch & Sickert Co., Milwaukee, Wis.

3020

3152
3044
3115
3144

Evans. Evans Milling Co., Indianapolis, Ind.. ..

barre, Pa. .

Steam-Cooked. Miner-Hillard Mill, Co., Wilkes.
barre, Pa, .40 i

So. Manchester : G."W. Strant. .
Guaranty
North Haven : Cobperative Feed

B MR A A MR

Guaranty ........ O MBI

Badger. Chas. A, Krause Mill. Co., Milwaukee, Manchester - Little & McKinney

Wisoinails ik dle 8 a1k e 0 o) o G S TS Guaranty ..... PRI S GURRE
Steam-Cooked. Miner-Hillard Mill. Co., Wilkes-

......................... Cheshire : G. W, Thorpe,

......... siereseseennennnn. | Litehfield : Litchfield Grain Co. -+
Steam-Cooked. Miner-Hillard Mill. Co., Wilkes-|Hariford : Smith, Northam CO-*

barre, Pa.

................................... Average guaranty

ANALYSES. 323
SAMPLED IN 1913—Continued.
Pounps PER HUNDRED.
Price
Nitrogen-free EEtl'\ert t%enr.
in. i A xtract.
e e (Igr:tﬁe'lz';') e (Starc]%:’,n;:z;, etc.)| (Crude Fat.)
23. 7.23 52.88 2.03 31.00
m.g(s) ggg 2?)(7)2 6.95 50.01 3.84 32.00
SR T e
??. f.. 21.3 6.3 45.8 2.1 I
9.46 1.60 22.75 6.93 54.59 4.67 30.00
5 AL 23.00 iy s 2200. Leisn
30 b 19.3 6.0 49.1 3.8 Al
856 3.10 21.94 6.55 56.69 3.16 31.0!
i A% 2&20 g%. 5?6. 3%? ARt
18. ! . /| Sl
AR i i
.28 25.50 6.73 52.59 2.20 30.
S.Zg :.60 25.13 6.35 52.89 1.65 32.00
4 S 23.0 s AL 2.50 i
'9'.634 4.44 25.32 3:574 2;23 :.23 31.0
il 21.5 s . { feens
824 2.38 25.06 7.06 54.32 2.94 33.00
: kit 24.00 e S ST 21001 (GE il
4 0 21.3 6.1 48.9 L R R D
7.92 0.98 41.25 2.45 45.66 1.74 38.00
il 40.00 LTSGR Ll 1.50 !
:.‘ 1 34.7 W 40.2 b 7 AT RSB L
6.84 32.00
.06 2.3 10.31 5.08 66.48
3 21 2.53 10.63 5.54 64.50 7.42 32.00
b 0.50 TR e WS T A Lo e ST
8.80 2.70 11.38 5.05 65.65 ggz 33.83
9.26 2.45 10.88 4.90 65.90 6. g 33.00
9.45 2.55 13,13 4.98 65.51 .go 30.
e W 10.00 SR LRI Z. '5'66
6114 2.68 10.88 5.08 65.75 .g7 32.00
8.88 2.53 10.63 4.90 65.21 7.85 32.00
10.15 2.53 10.63 3.80 65.04 ;.550 32,
9.50 )y en LIRGRE e X ik
.0 11.63 5.05 62.93 7.59 35.
q:?? ?..? 11.00 RN R A 7.00 higat
9.38 2.59 11.25 5,05 63.47 8.26 31.00
10.00 6528 '672? 3400
, 2.82 10.094 5.30 . 4 3
.9}1 10.00 SDRIIR SRRIORI 6.00 SRR
8.54 252 11.56 4.79 65.79 6.50 31,00
4 64.89 6.31 33.00
9.79 2074 11.25 5.03 b, o jo
E " 2. 11.38 3.93 .75 .
? ?? ..?% 10.00 A O T R S 5,00 )L HRte
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TaBLE IV.—ANALYSES OF COMMERCIAL FEEDS

Station No.

BRAND.

3089
3065
3189
3154

3108

3057
3100

3133
3138
3150
3163

3168

3199

3040

3058
3091
3039
3184
3012

3083
3146

MAize PropuCTS. — Continued.
Hominy Feed.—Continued. y

Blue Ribbon. J. E. Soper Co., Boston
Acme. Suffern-Hunt Mills, Decatur, Il

Hominy Feed and Corn Cob.

Corn Meal.
Ground by E. L. Oviatt; Milford .. /...l oee s
Ground by A. P. Curtiss, Norfolk

RvYE PropUuCTS.

Feed. H. D. Stone Co., Rochester, N. Y........
Feed. Washburn- Crosby Co 43 aneapolls an
Middlings. *

Mlddllngs Miner-Hillard Mill. Co., Wilkesbarre,

Feed Boutwell Milling and Grain Co. , Troy, N. Y.

BuckwWHEAT PRrRODUCTS.
Middlings. Quinebaug Grist Mill, Danielson ..

BREWERY AND DISTILLERY PRODUCTS.
Malt Sprouts.
Milwaukee Grains and Feed Co., Milwaukee, Wis

Dried Brewers' Grains.
Bull Brand. Farmers Feed Co., New York

‘o ““ s “ “ ““ ‘e

|
|

Crown. Milwaukee Grains and Feed Co., Mil-
Waniee i Wiist [ R I I N e g
Crown. Milwaukee Grains and Feed Co., Mil-
waukee Wis

“ ““ “ “ o

Mystic Milling Co., Sioux City, Id.., ... ........

Star Feed. Toledo Elevator Co., Indianapolis, Ind.

Guaranty ......

Patent Cereal Co., Geneva, N. Y....... PRl Greenwick : . P.

Guaranty.......

.......... Norwick : Chas.

Guaranty.......

Guaranty .......

Willimantic: H.

| Danielson. . ......
Guaranty ........

| Hamden : 1. W, Beers .........=
Guaranty........ -3
Digestible .......

New Milford : G.
Average guaranty

Average guaranty

Average guaranty

RETAIL DEALER.

New Milford: G.T. Soule.

......... Rockville : Edward White

Average guaranty of all
Average of these 18 analyses, .
Average digestible

Winitid: Plas & Cos. .. 3

Average of these 2 analyses. .
Average digestible

Unionville : F. D.
Hartford.: G. M.
So. Manchester : G. W. Strant. ..

New Hawven . Crittenden-Benham
Lt W R il

Norwalk : Holmes, Keeler &

Hamden : 1. W, Beers......-¢ ‘
Yantic : A. R. Manning. ... "

Branford : S. V. Osborn ... o
Danbury. F. C. Ben]amm&c
Thompsonville: G, C. PhelpS-*

Average of these 7 analyses. -
Average digestible .,.......-*

John stone

Slosberg

----

Lawton & Son
White & Co...

A. Bugbee...

T. Soule. ..

creaaaes s

* Statement of dealer.
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SAMPLED IN 1913—Continued.
2 = “_;,:
Pounps PER HUNDRED.
Price
Protein " Nitrogen-free EE:he:t an'
‘i b (N x6.35.) i (Starc]:;’,‘l;:::t:; etc.) (Cru’é:aFa't.)
.21 2.25 10.69 4.95 66.74 6.16 34.00
?.. AN 11.00 R R A | M AR
10.21 2.60 10.75 5.10 64.54 6.80 36.00
10.00 Y W ISR 2,005 1l
8.09 2.78 11,25 5.03 66.52 6.33 33.00
T ety 10.00 AL AR T 22001
9.24 2.65 10.94 - 4.80 64.69 7.68 32.00
ik el 9.30 R A LR L7474 NS RO g
kel ey 9.94 oSl i S U RS [ R
9.25 2.62 1I1.0I 4.91 65.31 6.90 32.78
i 8 72 3.3 58.1 - I
~ 9.02 2.13 8.25 10.00 64.85 5.75 33.00
7.00 G el il et
| 11.35 1.18 9.06 2.08 73.22 3.11 34.00
11.63 1.19 9.69 1.90 71.89 3.70 35.00
11.49 1.18 9.38 1.99 72.55 3.41 34.50
S Lyl 6.3 LH UL 66.7 . o SR e e
10.68 318 15.31 4.53 63.38 2.92 31.00
10.75 3.60 17.81 5.33 59.39 912 27.00
11.03 4.40 17.31 6.00 57.69 3.57 33.00
10.89 3.60 16.25 3.83 62.09 3.34 20.00
10.20 3.58 16.00 4.15 62.85 352 28.75
10.68 3.65 23.25 20.03 36,68 5.71 32.00
32.75 1 ¢ W B
9.74 7.05 26.69 12.08 43.13 1.31 26.00
e S 25.00 sl S b e 2300V TR
21.4 4.1 29.8 ; e SN O B
7.66 3.39 27.00 13,13 42.15 6.67 30.00
7.78 3.04 29.25 12.03 40.70 7.20 28.00
L B T R D CE RGN IR Geganin
8.00
7.45 3.38 29.13 10.43 43.23 6.38 28.
7.65 .33 27.75 14.63 40.62 6.02 28.00
S s 25.00 b IS SR 5€o o
7.16 3.47 28.63 14.03 41.11 5.60 %
7.89 3.38 25.88 13.78 43.21 5.86 28.00
7.26 3.60 26.56 15.03 41.26 6.29 30.00
S0, HL.T 25.00 i ”.&5 ggg 5535
g .37 27.74 13.30 41. 2 i
755 3 e 22.5 615 23.8 - At IR
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TaBLE IV.—ANALYSES OF COMMERCIAL FEEDS SAMPLED IN 1913—Continued.
& PounDs PER HUNDRED.
Z Price
'§ : BRAND ¢ RETAIL DEALER, i : Nittogen fres EE‘h ert Ef;‘
g i e {Nixiias) il (Starcl;:)’,(t;i‘r:xtx; etc.) (Cnfdtzalga.t.)
BREWERY AND DISTILLERY PrODUCTS.— Continued.
Dried Distillers’ Grains. i
3101 Aj;);nl(‘;la%cneg. Ajax Mill. and Feed Co., Ham- évszgttz;‘tford: Wallace Casgl 7.24 2.73 30.63 11.75 36.02 ;ig% 35.00
A PRUENISE S CbARIT Sl S s B LD Y Niavate s i, 5 A iy "3 T i el oo 2001 RERNE
Dipestible ... LT e 1 K. et 32.4 11.2 29.2 3 20 TR Sy Co
3193 |Buckeye Gluten Feed. The Dewey Bros. Co.,[Meriden: A. Grulich. ... i 's o 19.6 13.0 50.25 3.68 25.00
Blanchester, O. ). 0000 o0l i AR AN 1 L CROUATAREY L A s Ce "> 35 v 23.0(9) 3 i 3 ..... SO0 oo
Digestible L0000 o S 14.4 12.4 40.7 SR
3054 |Eagle 3D Grains. The Dewey Bros. Co., Blan- ‘ b
chester, Q0 U b T LS T Bridgeport : Vincent Bros. ., 7.18 5.03 28.13 7.90 38.32 13.44 25.00
3103 {Eagle 3D Grains. The Dewey Bros. Co., Blan-
ehesterii i L0 SR s sl VNG Sk e Winsted : E. Manchester & Sop 7.10 4.57 27.51 8.80 38.64 13.38 34.00
3131 |[Eagle 3D Grains. The Dewey Bros. Co., Blan-|B7isto/: Goodsell Bros.... 6.03 1.70 31.88 13.73 32.98 13.68 35.00
ghesternils LI lad e e o s Average guaranty .......... e T 30.00 IS, R Ol AR E0L00 |1 ed it s
o T el ke R CI IR A R T
3016 |Hiquality Spirits Grains. Donahue-Stratton Co.,|East Haven : F. A. Forbes, 6 o el 10:80 30.51 15.04 35.00
Milwaicee WS E Bt R LR G i S Guapanty. ottt 0 17 154 33,33 .......... 10,00/ |0kt
Digestible.......... Ll b Pt 26.1 10.3 28.7 24,30 e s
MiscELLANEOUS FEEDs.
*Alfalfa Feeds.
3023 |Pioneer Alfalfa Meal. Kornfalfa Feed Mill. Co.,|North Haven : Codoperative Fe
KansasiCity, Mo.' 7 e R SR B NTIE R 1) Gu(;(;am Slamaassmeat L S 8.52 9.55 15.63 26.53 36.76 ?-g(l, 32.00
AR SRR : 12:0050 i o D\ ondliadats X
3106 |Alfalfa. Park & Pollard Co., Boston ........... Winsted : E. Manchester & Son: 7.46 9.40 14.50 30.63 36.17 1.84 32.00
Guaranty S0 0l il Lo ; R i 12.00 jo a0 KA 80000 08 Sk
*Dried Beet Pulp. ¥ :
3043 |Continental Sugar Co., Findlay, O............... Cheshire: G. W. Thorpe.......: . 8.81 3.23 8.75 19.43 58.86 0.92 31.00
3161 |Menominee River Sugar Co., Menominee, Mich..| Willimantic - H. A. Bugbee ...- .38 2.68 8.19 19.58 61.58 0.59 29.00
3177 |Michigan Sugar Co., Saginaw, Mich. ............ Westerly - C. W. Campbell Co.. 0.15 3.08 7.04 20.39 58.20 1.27 30.00
3114 (Owosso Sugar Co., Lansing, Mich............... Torringtor » F. U. Wadhams .. 8.68 2.95 8.50 19.73 50.41 0.73 29.00
3173 {West Bay City Sugar Co., Bay City, Mich........ %degf:ugx;raMnf;Ch & Stoddar@ 7.26 3.20 3.69 19.78 60.18 g.gg 29.00
------- .00 .
ﬁ:g:zgs ggg:ehsfislfl 2 analyses.. 8.26 3.02 8.41 I%Zs gzgs 0.88 29.60
LTI |Average digestible L 1L, o i ; 1 : 16. R W T v
PROPRIETARY MiIxED FEEDS. s e
Corn and Oat Feeds, and Chop Feeds. 3
3052 |Bufceco Chop Feed. Buffalo Cereal Co., Buffalo,|Ske/ton » Ansonia Flour & Graif
RPN e e L SR il R GCo. Regh oo ke 8.38 3.39 9.06 10.60 63.61 ;.gg 31.00
. Haranty, s iRl nIt L L .00 PO FITIAVY (RS W 4
3008 |Provender. Ground by A. P. Curtiss, NOrfolk. .|......uuiuuureininnnsnnsnas 12.09 1.63 IZ).OO 3.68 68.55 4.05 35.00
3188 |Haskell's Stock Feed. -W. H, Haskell & Co.,|Norwick : Chas. Slosberg. ...« 7.58 3.80 9.88 8.75 63.16 6.83 33.00
Mo S ORGSR G RIS R L LT Guaranty /5 Ay - : 4 T R IR C PN
3015 |De-Fi Feed. The H. O. Co., Buffalo, N. Y...... gu;{{::{d"’ Norton & Roberts:«** 9.28 3.50 g.oo 14.75 60.14 33?, 30.00
u. Y ceecncoesencsaecec®? 4 b W LGt a0 et R N 2 Ao R W G R
3136 (Imperial Steam-Cooked Feed. Imperial Grain|Hartford: Trout Brook Ice &
and MIVRCoI: Toledor Oyl bl 5 ] FeedCo. LClNgns o b 0.93 1.70 9.50 3.58 71.00 4.29 40.00
Guaranty:, ... WL | _ N 9:00.1 k|7 L le sl Sl 4.00 | .....

*See also Molasses Feeds, page 330.




328  CONNECTICUT EXPERIMENT STATION REPOKT, 1913.

TasLe IV.—AnaALyYseEs oF CoMMERCIAL FEEDS

Station No.

BraND.

3174
3197
3151

3192

3172
3109

3157

3029

3036

3140

3077
3062
3042

3181

3080
3121
3122
3026
3047
3145

PROPRIETARY MIXED FEEDS.—Confinued.
Corn and Oat Feeds, and Chop Feeds.—Continued.

Mystic Feed. Mystic Mill. and Feed Co.,
Rochester: /N YL Da008 0ot by S st 3 SRR,
Boss Feed. Quaker Oats Co., Chicago..........

Victor Feed. Quaker Oats Co., Chicago........

Wheat and Corn Cob Feeds.
Holstein Feed. Indiana Milling Co., Terre Haute,

573 el TV el RO B RO ) P s R R R S

*Horse Feeds.
Bufceco Horse Feed. Buffalo Cereal Co., Buffalo,
N N e L R L S g

Algrane Horse Feed. The H. O. Co., Buffalo, N.Y.

Hatch’s Horse Feed. Holmes, Keeler, Kent Co.,

S0. Norwalkul LR 00N Jedivatih o 4o dafiidion
}Peter’'s Arab Horse Feed. Peter's Mill. Co.,
Omahat N ebi. ) FobiEEE eIl (U a0 Bl o
Schumacher’s Special Horse Feed. Quaker Oats
Co., Chicagod. | G RE Sl AL Sl o e ah s

* Dairy and Stock Feeds.

Reeaan Il 2, SR iR SO g S
Bufceco Creamery Feed. Buffalo Cereal Co.,
Batalo] NV e G L N o St (ks
Bufceco Stock Feed. Buffalo Cereal Co., Buffalo,

N L isls S s b W ke S G
Unicorn Dairy Ration, Chapin & Co., Hammond,

ho-1e L SR AR R R s i
Wirthmore Balanced Ration. Chas. M. Cox Co.,
Bostom il b s e ol g et B
Wirthmore Balanced Ration. Chas. M. Cox Co.,
Boston! J e e e S S Gt

Korn-Oato Feed. Meech & Stoddard, Middletown|Middletown - Meech & Stod

,|Broad Brook : Broad Broo

Calf Meal. Blatchford’s Calf Meal Factory, Wau-|Ridgefield : S. D. Keeler..

RETAIL DEALER,

Guarapty. oA VT
Danielson : Young Bros,
Guarantys.. . .. oo
So. Manchester - G, W, Su- nt
Guaranty. .od. o0, .
New Haven : R. G, Davxs

Guaranty .,...4 ... .L 00

Middletown : Meech & Stodda
GUATABLY ifs o 6o v bses ~ ol :

Winsted : Platt & Coe. ...

(&7 TR0 SR BRI S S0
Average guaranty . ...... k
Meriden : A. Grulich.....
Gharantyiicst, ... Lo
Average of these 4 analyses 5
Average digestible ..........

Meriden : Meriden Grain & '

Harlfard G. M. White & C
Average guaranty ..........s
Average of these 2 analyses.
Ridgefield : S. D. Keeler..
GUATADLY oo ieeolsos ooty
So. Norwalk, ...iveiesnn
GUaTantYe .o L o et
Cheshire : G. W. Thorpe.
Guaranty . ..., deeee.eoocits

Guaranty | .10y lG A oo o eie

GUATANLY -, ki3t 5« Lol
Thomaston : L. E. Blackm‘“‘
GUATADLY, o+ ulos olaalainrs s o == S0
Wallingford : E. E. Hall.

Plainwville : Eaton Bros... -

Average guaranty ......:*"
Average of these 2 analyses

* See also Molasses Feeds, page 330.

1 On tag ‘“ Arab Balanced Horse Ration, G.

E. Rarig, New York.”

New London : P. Schwartz “
GUATANLY, o0 oo oiaaisseira s o oin (o K

Thomaston : L. E. Blackmeh

GUATANEY ¢ oals oo v aiaars + + 2.0 00 1

T hompsonville : G. C. Phems '

ANALYSES. 329
SAMPLED IN 1913—Continued.
PouNDS PER HUNDRED.

g e T TR AR TR Price

1 Ly per

Protein. i Nltr?(gen-free Ether ton.

g (N x6.25.) i (Starc!;:l,léafx:; etc.) (cfd‘éiaéf-,}.,

3.38 7.31 14.38 62.50 3.38 28.00
IR BGORLIE st s F.001" 0l
3.55 9.69 11.13 62,61 4.17 32.00
e Sila0k |0 e R 5000 e e
2.85 8.38 9.53 66.42 3.57 33.00
Wl (TS ettt NN I LR s o 3400 i T SRR
4.43 9.00 11.3% 61.60 4.82 31.00
I AT R SR v B AR e 310017 kR
4.75 11.38 18.43 52.08 3.58 24.00
Sl p 50 U | AR LR A G B0 W S
3.55 10.06 16.08 58.13 3.16 28.00
3.75 10.50 16.48 56.81 3.1I9 26.00
el Do it ey NS e ey ORDE (€ ARG P
3.65 9.63 16.45 58.13 2.90 28.00
g L8O eV b g b R WD AT
3.93- 10.39 16.86 56.51 3.2% 26.50
VAR, 6.5 4.7 40.1 3100 el s
3.69 11.38 9.88 61.00 4.89 34.00
3.48 11.25 9.70 62.19 4.60 32.00
sk ) 10.00 G B L 4:00 " BTG
3.58 11.32 9.79 61.59 4.75 33.00
3.95 13.25 9.33 60.52 4.03 36.00
B 11.00 EEL s T e R 4000 Ny
2.90 11.81 9.05 62.73 3.72 33.00
8D 14.00 e Sritsiats L0000 D ik
4.33 10.50 7.60 64.48 2.10 40.00
AT 9.00 A et 2,00 e
2.78 9.38 9.13 66.01 3.12 33.00
9.25 AT s R (el 25 Sy S
5.08 26.13 6.80 46.16 5.08 70,00
AveEN 24.00 SRl Seaiae BROOh L
4.20 10.75 9.48 52,56 5.54 36.00
O 18.00 YT S W T T T TSGR
3.43 10.19 8.50 64.06 4.50 34.00
8.00 7 s R s
5.65 26.00 10.15 45.55 5.44 33.00
S 26.00 Ll e T o 3 1o Sl RN
5.45 25.50 8.63 46.47 5.23 35.00
5.80 25.25 8.93 45.70 5.58 35.00
A 25.25 AR a0 0 ot B X0 el
5.62 25.38 8.78 46.08 5.41 35.00




339

TABLE IV.—ANALYSES oF COMMERCIAL FEEDS

CONNECTICUT EXPERIMENT STATION«REPORT, I013.

z
g BRAND. : RETAIL DEALER,
g b Water.
w
PROPRIETARY MIXED FEEDS.~—Continued.
Dairy and Stock Feeds.— Continued.
3179 [Wirthmore Stock Feed. Chas. M. Cox Co., Boston|Mystic Mystic Grain Co, 8.22
Gharanty L. el U8 asie
3143 |White Cross Stock Feed. Albert Dickinson Co.,|Zartford : Smith, Northam' 10.52
Chicagatif a0 oL e o e T Guaranty ..... Lanediig s oo SO
3164 |Grandin’s Stock Feed. H. Grandin Mill. Co.,|New Haven . Crlttenden-Be"
Tamestowin,) N V. yobi o nie e e RIS LV (S siee R N '7.42
Guaranty . i, UL L s
3078 |Algrane Milk Feed. The H. O. Co., Buffalo, N. Y.|Ridgefieid : S. D. Keeler. . ~ 8.67
Guaranty il L een
3046 [New England Stock Feed. The H. O. Co., Buffalo,
A0 LN AR G SR A R e Y U Plainville : Eaton Bros. ..., 8.24
3127 [New England Stock Feed. The H. O. Co., Buffalo,| Watertown : M. D. Leonard @ 8.40
........................... ............Averageguaranty........ Bioa e
Average of these 2 analyses, 8.32
3033 |Larro-feed for Dairy Cows. Larrowe Mill. Co.,|Meriden : Meriden Grain &
Detroif AMicho i Aol Elg el il e i Coriailsatang, .. o 8.36
3048 |Larro- feed for Dairy Cows. Larrowe Mill. Co., :
Dietroity Mich:.\ &l et (DR e Plainville : F. B. Newton. ..., 8.28
3061 |Larro-feed for Dairy Cows Larrowe Mill. Co., Norwalk : Holmes, Keeler,
DetrotiMich. L0 nilily ) il e Gogiieiasiiaii .. ... 8.49
Average guaranty .......... Blalol s
Average of these 3 analyses. 8.38
5175 |[M. & S. Stock Feed. Meech & Stoddard, Middle-|Middletown . .. ... ERORS 8.79
BOWD R S e L D T R R Guarafityr., 0. Ve i e CRRE
3180 |Yellow Tag Stock Feed. Miner-Hillard Mill. Co. | NVew London » P. Schwartz 8.51
Wilkesbarre, Palllgeid,, 1o el il ey Guarandye Lo Loiene s L3 aee
3018 |Maz-All Feed. Quaker Oats Co Chicago, Ill...|East Haven : F. A, Forbes. . - 7.67
Guaranty.. i, .. o8
3030 (Schumacher’s Calf Meal. Quaker Oats Co.,|Meriden - A. Grulich..... ‘e 8.89
Chicagel i lh s s Boasdii LEs o i e ad GUARANLY 0 . et aes
3022 (Schumacher’s Stock Feed. Quaker Oats Co North Haven : Cobperative Fe
Chizeagio s o L BIIEE Crauiib il S CoRusipaviis. . .. o 8.18
3073 Schumacher s Stock Feed. Quaker Oats Co 5
Chicaliouslsin s e s Sl N B G ST e N0 Stamford . W. L, Crabb.....:= 8.92
3084 {Schumacher’s Stock Feed. Quaker Oats Co Danbury : F.C. Benjamin & G 9.33
Chicago ..... SRR SRl i Average guaranty ......... see
5 Average of these 3 analyses.- 8.81
3050 (Biles Ready Dairy Ration (Union Grains). Ubiko ;
DMil.Con Cincinnati;t0. ., L ghm, iy Southington : Lumber&l"ee"l - 8.11
3094 |Biles Ready Dairy Ration (Union Grains), Ublko Canaan : Ives & Pierce.....** 8.47
Mitki€@o., Cincinnati; Q.50 0l L e iyl Average guaranty .........«" 4 cees
; Average of these 2 analyses 8.29
Molasses Feeds. ’
3171 |Allneeda Horse and Mule Feed. Allneeda Mills,|Middletowon - Meech & Stodd“l - 10.22
o SERBaI B TT ) s el R Guaranty'y... 000 » SUERET .-
3056 |Sucrene Dairy Feed. American Milling Co., ]
Peovia dRENEair /e s i 1 AR s N Milford: E. L. Oviatt.....** y 9.88

ANALYSES. 331
SAMPLED IN 1913—Continued.
PouNDS PER HUNDRED.
Price
per
Protein. X Nigogen-tfree EE::]::: ton.
. (N x6.25.) i (Starch’,‘t;i‘!:n; etc.)| (Crude Fa‘t.)
3.28 10.25 8.90 62.47 6.88 31.00
9.00 etk SR I AL007 DS
3.68 11.00 4.88 66.53 3.39 37.00
A 10.00 P A AR R kA 350 ErE SO
4.65 9.38 11.08 61.95 5.52 31.00
8.50 SRS o L 3,50 i S
5.23 17.63 12.28 52,12 4.07 36.00
an's 14.00 ARSI R B B 7 s 1o W T )
4.03 10.88 9.15 62.78 4.92 32.00
4.43 10.63 8.85 62.46 5.23 32.00
9.00 F o0 [ Ui el e
4.23 10.76 9.00 62.62 5.07 32.00
5.35 20.75 12.63 49.22 3.69 36.00
5.08 20.00 13.00 49.64 4.00 35.00
4.90 19.38 13.42 49.90 3.91 34.00
Sl 19.00 S ASEE R TR 2000 R
5.11I 20.04 13.02 49.58 3.87 35.00
3.28 9.50 9.78 63.07 5.58 30.00
9.00 S ek MR e 2000 5 T U
3.05 10.00 8.58 64.87 4.99 30.00
9.00 Sl i RSN 3.00 o )
2.83 8.31 1.43 78.27 1.49 28.00
9.50 L A TR .40 POt
3.58 16.88 2.25 60.20 8.20 35.00
Rt 19.00 SR MR 8.00: 0k o
3.58 . 11.25 11.63 60.72 4.64 30.00
.16 32.00
3.95 11.38 9.00 62.59 4.1
4.20 11.25 9.75 61.39 4.08 30,00
S OO0 i RS RER R RESR Lt s
3.91 11.29 10.13 61.57 4.29 30.67
5.43 24.13 10.88 45.35 6.10 25.00
4.58 24.00 9.70 46.54 6.71 35.00
ik 24.00 AU TR v s S R e
5.00 24.07 ' 10.29 45.94 6.41 35.00
7.26 9.00 12.40 59.20 1.92 33.00
10.00 A S S N {2 (o AR AR
7.93 16.56 13.00 46.39 6.24 31,00
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-

Station No.

3097

3068
3155
3067
3063
3093
3190
3137

3013
3090

3038
3129

3135

3123
3124
3086
3087

3113

3166

BRAND.

PROPRIETARY MIXED FEEDS.—Continued.
Molasses Feeds.— Continued.
Sucrené Dairy Feed. American Milling Co.,
Prearial TR P g S e il R el

Braue’s Mixed Feed with Molasses.
Jordan NN L LR Sl e L S el
Peerless Dairy Feed. Clover Leaf Mill. Co.
Battalas I v e T e S S S e
Alfalfa and Molasses. Commonwealth Feed Mill
GO SEREoNTS - S ol ST A s
Missouri Horse and Mule Feed
PeediMills Co. St Lonig: vl o Lo SN Ee T
Boggs Competition Horse Feed.
Co., Buffalo, N. Y

Dried Beet Pulp and Molasses.

Molassine Meal. The Molassine Co., Boston...
‘e “ LS “ “ “

Omaha Alfalfa Mill.

Alfalfa Meal and Syrup.
Co., Omaha, Neb

June Pasture Alfalfa Meal with Molasses.
Peters Mill. Co., Omaha, Neb....;..... cccu..
Peters” King Corn Sugar Feed. M. C. Peters
Milll Co. Omaha, NebLiig s so i iy
Green Cross Molasses Horse Feed. Quaker Oats
(B Pl B 1 G o MO R o TR S b e
Quaker Molasses Daxry Feed:

M. C.

Quaker Oats Co.,

(7 T 1 s TS BT GV o LR IR ol
Quaker Molasses Dairy Feed. Quaker Oats Co.,
Chpapail o Ol e AR

Purina Dairy Feed. Ralston Purina Co., St. Louis

Commonwealth|Greenwick : J. P. Johnstone

Faramel Mfg New Milford.: Geo. E. Ackley
........................... Guaranty

H. & S. Horse, Mule and Dairy Feed. Dwnght New Haven : R G. Davis & Sg
E.Hamlm &Co, nPitshurg Pal s ooig. (it oLl Guardnty o loe e L0 T
Husted Molasses Feed. Husted Milling Co.,|Hartford.: Trout Brook Ice
Butalo)) NN 0 aT e Dt AL G R SN b Feed'Co.tiicivri. .« i =
Giraranty Lud ot L L 1

Michigan Sugar

Co.AtmaNMEehay CLot e L o e S S el Branford: S. V. Osborn .....
Dried Beet Pulp and Molasses. Michigan Sugar|New Milford: G. T. Soule...
Cal (Cmewell VEEh: L iun o S i s Average guaranty ......... N

.| Hamden :
.|New Britain :

RETAIL DEALER,

Canaan : Ives & Pierce, .
.|Average guaranty .....

C. H. Fairty .
Alenpve L R
. |Rockville : Edward White,
<tGnAranty ks o T

s|Greenwich : J. P. ]ohnst;)'u s

Guaranty

Average of these 2 analyses...
I. W. Beers. .. 8
Stanley Svea Gt
Average guaranty .......... o
Average of these 2 analyses...
Hartford : Trout Brook Ice
Feetdion su i iial .o 08 3
Gharanty Julolteods, | 08 L
Waterbury : Spencer Grain (0
Guarantyy b iRl L SR

GUArABIVII S Lo o o8 -4
Danbury : O. H. Meeker, Est

Danbury : O. H. Meeker, Est
Torrington : F. U, Wadhamss
Guaranty’. L 0Lt Ul
Average of these 2 analyses - *¢
New Haven : Crittenden-Ben”

GUATAnEY . o ol oo
3167 |Purina Molasses Feed, ‘¢ iy i iy New Haven » Crittenden-Bens®
G NS voas oot .
GUATADEY L. ilpdisiaieis o0 o s o 200

Average of these 2 a.nalys,=s 1
J. D. Braue,|New Canaan :

Waterbury : Spencer Grain C

Gharanty’s o0 B, o onent

ANALYSES. 333

SAMPLED IN 1913—Continued.

e
Pounps #ER HUNDRED.
i T e Price
T T
Protein Nitrogen-free FEth:r[ g;;‘
rotemn. * 0 p gxtract.
Ash. (N x6.25.) o (Starcll:\’,(t;r?l‘;!t\, etc.)| (Crude Fat.)
i i
8.06 16.50 | 12.58 48.17 SUI5 29.00
S X6L§0 1 el [y H e e 3.50 .6.0.0.
8.00 16.53 12.79 47.27 5.70 30. v
7.36 | 8.50 7.33 65.03 2.03 34.0
Lok L2000 16 =k AR MR 4:00° ' La.
7.56 { 20,00 10.08 AR 3.70 30.00
ARSI BTI00 Y - i i i PRI v 200, L
8.64 | 10.38 . 20.15 49.83 0.94 34.00
QI 10,00 SRS R 0.70 a2
5.32 | 10.00 14.50 55.07 4.02 36.00
WIS (X000 o A TR Zq0 L e S s
2.88 | 11.00 4.60 67.21 3.28 38.00
R Q500 L LV e a0 S5 o 400 iRl
8.12 L% 16,38 11.25 51.36 4.21 36.00
SR e N T A000 | | PR R F.80 ke
6.8 \ 22.69 l 7.65 48.79 4.01 34.00
4 TR SR A A AN giog o rad e
l 28.00
3.74 8.88 17.80 59.51 0.71
4.57 E 9.06 17.15 59.38 g.gg 28.00
EEIorlel RS T It 1 AR U S R 5 A R
415 | 8.97 17.47 59.45 0.74 28.00
8.15 | *q.00 5.83 60.69 0.74 40.00
7.46 | *B.19 6.65 58.99 8.3; 40.00
i S L RS AN YR W
MR AR AU IR Gt e R
781 | 8.60 6.24 59.83 0.73 40.00
9.43 i 10.31 16.20 53.22 0.76 32.00
R T T T G SRR Tioon R Ly
Q.70 {1275 18.83 47.53 0.85 39.00
AT 10,00 0.50 e o
6.33" (V1] 1125 12.38 57.32 1.95 36.00
il 9,00 SOk A Aol TIRDIRI L
493 | 1063 10.50 60.83 2.87 35.00
AT | 10.00 R L FR Fan it T
6.72 16.69 10.85 49.57 4.80 28.00
7.18 15.8%(1{ 112,65 49.47 :.Zg 29.00
TROG . I e N G
7.10 16.25 i 11.75 49.52 4.76 28.50
’ 19.06 | 17.38 43.9T 3.24 32.00
.7. 59 16.50 1 PRSI s ) 27 R RS e
i 60.34 2,3 34.00
5.08 1Fg8 9.88 3 2
i QDB | |1 v [ B S 5o b

* Sec page 315 ¢
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TABLE IV.—ANALYSES OF CoMMERCIAL FEEDS

CONNECTICUT EXPERIMENT STATION RERORT, IQI3. .

o
E BRAND RETAIL DEALER,
.ﬁ 4 ater.
-
PROPRIETARY AND MIXED FEEDS.— Concluded.
Poultry Feeds. . b
3053 {Bufceco Poultry Feed. Buffalo Cereal Co.,|Skelton : Ansonia Flour &
BafalowNC V0 T TR Camsiabniy O - .82
Guaranty.............,: .
3182 Wirthmore Poultry Mash. Chas. M. Cox Co.,|New London : Beebe & Br. 9.78
Bostonh ki LU TR T T Guaranty.i o0 T s
3191 |Globe Egg Mash. Albert Dickinson Co., Chicago|New Haven - R. G. Davis & 9.76
Guaranty ...l 00, o BN
3128 |Queen Poultry Mash. Albert Dickinson Co., b
Chicagauni o m) Lk St o I e Waterbury : H. S, Coe & C 9.20
3141 (Queen Poultry Mash. Albert Dickinson Co.,|Hartford : Smith, Northam 10.39
CHcago s I Sl T R G Average guaranty . ... . g
Average of these 2 analyses 9
3031 |Purity Poultry Mash, Wm. S. Hills Co.. Boston Meriden : A. Grulich. ., . -83
3196 [t 4 @ & 5 o Putnam : Bosworth Bros. , , .. ~ 8.60
Average guaranty ........ { =
Average of these 2 analyses, , .71
3045 |Dry Poultry Mash. The H. O. Co., Buffalo, N. Y.|Plainville - Eaton Bros... 8 .00
3081 | ** & % iz 0 i “  |Ridgefield : S. D. Keeler. .. .. 9.80
Average guaranty . ........ . ’
Average of these 2 analyses. 9.40
3079 [H. O. Poultry Feed. The H. O. Co., Buffalo, N. Y. |Ridgefieid : S. D, Keeler. 8.73
Gudrantyiieidiic o, o4y
3059 |Hatch’s Dry Mash. Holmes, Keeler, Kent Co., Norwal/é)j ................ 9.81
Norwalk ..o, S TRE T B s DR SR e S GUArARTYR. . il s ol s
3176 |Poultry Mash. Meech & Stoddard, Middletown. |Middletown . ... .......... 9.26
\ . GRaranty |l el i
3147 |Puritan Growing Mash, Mystic Mill. and Feed Hazardville : A. D. Bridge's - 9.96
Ca., Rochester, INFRWIEE 10T ISV e D AT Guaranty . [0l ..o E
3096 |Puritan Laying Mash. Mystic Mill. and Feed Co.,
Rochestet, NN auiioom Ul B i C il 28 Canaan : Ives & Pierce. .... 5. 0.84
3148

3032

3076

3035

Puritan Laying Mash. Mystic Mill. and Feed Co.,
Rochester, N. Y

‘. . ““ “ ‘e e

Growing Feed. Park & Pollard Co., Boston .. ..

Hazardville : A. D. Bridge's
............ Guaranty :

Average of these 2 analyses..
........ Meriden : Meriden Grain & Fé

Stamford : H. M. Kent Co...=
Guaranty
Average of these 2 analyses .+
Meriden : Meriden Grain & F€

Co.

GO Ll 4 10.25

Guaranty ..., £ %5

3165 |Chicken Chowder Feed. Purina Mills, St. Louis|Vew Haver - Crittenden-Be ko
o7 GV ORI R S e

GUATADTY . d o . o ooalel I‘ B

3082 |American Poultry Food. Quaker Oats Co., Danbury : Keeler Grain CO- 0.46

ChicagQEIEs L hiiclali T s oy R voiGuaranty il . - ool _ 6

3064 |V-B. Mash for Laying Hens. Vincent Bros.,|Greenwich - J. P. Johnston€: % B 9:00

Brideepoptos o DA SR Craaranty il o %

Ash.

6.53
7.25

6.89
12.25
11.28
11.76
3.55
7-43
273
3.64

ANALYSES. 335
SAMPLED IN 1913—Concluded.
PounDps PER HUNDRED. ) S
per
: i Nitrogen-free EEthert. ton.
(gr’?tgg) ) (smcxl::,xg:;:,' etc.) (Cn’fércaxc:az.)
16.50 5.83 60.35 5‘43 4000
15.00 {76 vt TisBlRA M IS 4.0 Fokpss
14.13 6.85 62.02 337 i
12.00 St 3.0(: -43'00
18.25 6.55 55.13 4.40 ....
16.00 Fergs il 3.0
42.00
1.00 6.73 62.46 3.61
ir.zs 6.10 65.66 ggz) 4200
11.00 RS e .
I1.I3 6.41 64.07 3.49 tzs.g%
17.13 9.80 51.44 4.72 pigs
20.44 6.00 48.26 5.63 ;i p
17.00 Sr N et 4.0 e
18.79 7.90 49.85 5.17 S
19.13 11.78 52.86 3.48 s -00
14.94 11.28 35.96 ggzo ; 7
10.00 i By 3
13-04 11.53 54.41 345 %f’g.%%
17.81 7.65 57.25 4. g ....
17.00 o B R & e 4.5 L
. 17.88 9.08 52.71 4.49 ! i
16.00 e e g 4.00 .40‘00
22.88 7.38 47.00 g.;g ‘‘‘‘‘
12.00 R AN R A
22.25 5.99 53.47 3-330 4500
14.00 SRR G A 0 a
22.25 6.40 48.82 5.16 45.(;2
26.13 8.30 44.28 ;.3(; 45 i
23.00 S S i : s
22-19 7-35 46.55 5.03 45.0
45.00
22.31 7.68 44.89 3.52
22.23 6.08 47.39 ggg 4500
Sl ST 1
15.63 4.52 62.30 3.75 45.00
10.00 g S e R
20.25 7-93 50.39 4-83 44-<.><.>
17.00 5.6 .4.0.00
13.25 4.35 64.57 g.sg “““
.00 a0 MR b
x2’::.81 8.70 52.44 4.72 44.00
21.50 SRR R R T e 4590/ [ g
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b

335.6, sent by Maine Experiment Station, for checkv 0. t. fat, contained 6.54 per cent. water, 0.06 protein,
contained 36.06 per cent. protein. .

4 84 fat. i
3554, bought through The Coles Co., Middletown by 8 ‘ 0‘} :ent by E. E. Hall, Wallingford, without
Warner, Tylerville, without guaranty, contained 41.2§ . It ntained 19.75 per cent. protein.
protein. ?AP. 2010, Shoemaker and Co., Philadelphia, 2011,
3553, S. P. Davis, Little Rock, Ark., guaranteed 41 or 'o. Newark, N. J., and 2012, Connecticut Fat Render-
protein, sent by G. T. Soule, New Milford, contained ;9; < s’ent by D. W. Meeker, West Cheshire, contained
cent. ‘ - so and 52.38 per cent. protein, respectively. Their
WauEeAaTr Probucrs. 1818, Wheat Feed, and 2286, Wheat B, guaranties for protein were 55, 50 and 45 per cent.,
both sent by W. H. Lee, Orange, contained 18.00 and 1 5.38 ling prices, $3.10, $2.75 and $2.60 per 100 Ibs.
cent. protein, respectively. Two samples of Cooked Wheat BrusH. 1656, sent by F. A. LaPlace, Hamburg,
sent by J. W. Varson, Bridgeport, contained 12.88 and .;: e following compositions:
per cent. protein, and 3.06 and 1.93 per cent. fat, respectively, "UNEEEEEEEENENNN—_—G. L 39.30 HABerik. LU S o 28.33
CorN Propucts. 2989, Buffalo Gluten Feed, guaranteed - L 1.35 Nitrogen-free extract.. 27.30
per cent. protein, sent by Jewett City Grain Co., Jewett Cj %0 Fabbmdcnpnar et e
contained 24.38 per cent. protein. 3 :

3357, Miner-Hillard’s Hominy Feed, and 3358, Wirthmo

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

élysis of a similar material was reported last year, and

Hominy Feed, both sent by R. H. Ensign, Simsbury, witho -essary to repeat the comments made at that time.
guaranty, contained 9.18 and 9.20 per cent. water, 11.25 aj FTINGS. 2759, sent by L. M. Lee, New Preston, con-
I1.00 per cent. protein, and 6.31 and 6.24 per cent. f .50 per cent. px:otem' and 2'6.58 per cent. fat. If
respectively. i d at a reasonable price this material would appear to have
2392, Corn Flour, American Hominy Co., Terre Haute, Inc as a stock feed. /
sent by The Sperry and Barnes Co., New Haven, contained 6.2 HEearTs, 2963, N. E. Vending Co., New Haven, sent
per cent. protein. 3
1685, Ground Corn Stalks, sent by F. A. LaPlace, Hambury
"analyzed as follows: '

er cent. protein and 43.41 per cent. fat. This is an
sly rich feed, and is sold at a reasonable price, $2 per

Water il e bl i 0.12 FIDBE 4 U 4 ol .
el (e TR g 4.70 Nitrogen-free extract.. GrAZN Y Reruse. 3340, C racke{s Refu:s'e, and 3339, C ook.zes
Protem! il (e sy 7.06 Toapr ol i iy St oth sent by C. M. Jarvis, Berlin, had the following

' on:

3362, Corn Kernels, sent by L. J. Robertson, Jr., Manches el 3340 3339
Green. The field-cured material showed 5,367 Ibs. of kernels SRR S 9.03 6.30
1,482 Ibs. per acre. Inasmuch as the kernels contained 2 B 1.62 173

er cent. moisture, the acre vield of d & 264 le; o fotem ........................... 12.60 13.88
p : » t y of dry graln was 4, ] LA SIS 0.55 0.87
4,958 1bs. on the basis of 14 per cent. moisture. 4 Nitrogen-free extract .............. 72.50 Glatis

Distirrers’ Grains. 38551, Rye Distillers Grains, guararlt ............................... 3.52 21.47

24 per cent. protein and II per cent. fat, sent by Wm. Horwité
Fairfield, contained 7.45 water, 14.81 protein and 1071 P&
cent. fat. )

Stock Feeps. 1983, M. & S. Stock Feed, made and sent BY
Meech and Stoddard, Middletown, guaranteed g per cent. protes

S. Two kinds of North Carolina grass, 3332, with
ves, and 3333, with narrow leaves, both cut when the
S in seed, were sent by G. D. Howell, Hartford. Their
€s follow :
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3332 33
Waatens. i oda i hob o Lo s Bl SURDHET e 6.18 623
Ash o SN e e 8.82 3.56
Brotemy /o (IS T O o 6.25 4.69
Fxper ............................. 28.25 27.35
Nitrogen-free extract ..........c... 47.10 55.88
Fat sl ousan o SRR G e 3.40 101

Both grasses are inferior in feeding value to mixe
hay.

Meadow Hay, 3508, sent by D. E. Mills, Bristol, had ¢

following composition :

STATION REEQRT, 1913_ 3

3 MICROSCOPICAL EXAMINATION 339
Average No. of Average
" ' Feed. ‘Weight. Bags. Feed. Weight.
1 seed meal ... 101 10 Wheat mixed feed .. 100.35
seed meal ... I0LS5 10 Wheat mixed feed .. 99.25
BReal ..., 00.3 5 Wheat mixed feed .. 101.7
Eilmeal ....... 09.6 10 Gluten feed ........ 100.4
Brant ... 08.3 5 Gluten feed ........ 101.3
bran ... 00.85 5 Gluten feed ........ 09.2
Bran 0. 08.85 10 Hominy feed ....... 00.8
Bibian ... - 90.3 10 Stock feed ......... 100.05
t middlings 09.35 10 Stock feed ......... 100.6
eat middlings . 99.75 34" Stock feed' . i vl 100.6
10 Poultry mash ...... 101.4

Xiter ............... ;.gg i}llt::r L f. ............ 3!.83-, a]l the tags for cotton seed meal, which we have seen,
.................. ! ogen- - 3 : :
b s Nl i i 100 . ross, o9 Ts. net” il Tseed mea

A botanical examination of a two-pound sample of this ¢

showed the following number of heads of the grasses,
specified :

48 White bent

21 Italian rye grass

18 Perennial rye grass
16 Kentucky blue grass
15 Sweet vernal grass

14 Timothy

2 Bromus secalinus

1 Panic grass

1 Fowl meadow grass
1 Velvet grass

1 Wild oat grass

1 Rumex acetosella

7 Rhode Island bent 1 Sorrel
7 Orchard grass 2 Ferns
4 Tall oat grass 2 Cruciferous pods
4 Meadow fescue 1 Weeds

The above analysis may not give a correct idea of the

position of the herbage but only represents the species W.

could be identified by flower or seed at the time of cutting.

WEIGHTS oF BAGGED FEEDS.

In answer to complaints as to probable shortages in the ‘:
weight of various feeds sold throughout the state, the sampling
agent weighed over 200 bags of different feeds at various Ware
houses. In all cases the claimed weight was 100 lbs. As far @
known the stock had not been on hand over six months. It
not practicable to empty the bags and secure an accuraté o
weight, so only gross weights are recorded, although an allo
ance of one pound for the empty bag would probably

reasonably accurate.

sually marked “100 Ibs. gross.” Such a system of
cannot be approved. A guaranteed gross weight is
ess anyway and it is more than probable, should a pur-
sh a ton of any of the brands thus tagged, that he
sceive only 20 bags, or a shortage of 20 lbs. per ton.
nore the above tabulation shows that the purchaser of
cular 20 bags of linseed meal would receive only 1,989
s, or 1969 lbs. net.

tton seed meals weighed showed the weights claimed, but
ther feeds, except one lot of wheat feed, one of gluten
d one of poultry mash, were short-weight from o.4 to 2.7
00 pound bag. This shortage was especially marked in
3 s of wheat bran.
con :
MicroscoricAL EXAMINATION OF FEEDS.

not seem necessary to report year after year the ingre-
well-known feeds which have been on the market for
The data given below, therefore, apply only to the
hich are new this year or which we have not previously
d under the microscope. ,

,’S Horse:Feed contains corn and oat products, and small
of a wheat product and cotton seed meal.

0 Balanced Horse Ration (Peter's Arab Horse Feed) con-
(M, oats, alfalfa and molasses.

Tag Stock Feed contains corn and oat products.

! Feed contains corn by-products; it is essentially a
d meal,

v
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Allneeda Horse and Mule Feed contains corn, oa

ts, alfale
wheat product, molasses and salt. alf‘
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__AveErRAGE CoMPOSITION OF FoDpDERS AND FEEDs.
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Braue’s Mixed Feed with Molasses contains oats,
alfalfa and molasses. '

Missouri Horse and Mule Feed contains alfalfa, ¢

Cracked"'

orn, 5 Material.
peanut product, molasses and salt. "
Boggs' Competition Horse Feed contains crushed oats, crg ]
corn, wheat bran and molasses. o GRASSES

H. and S. Horse, Mule and Dairy Feed contains alfalfa, dpj Tic major (Tall Redtop).................
brewers’ grains, distillery residues and molasses. «  minor (Fine Ben(t;) ..... SR B
Molassine Meal is essentially peat and molasses, with pro giiﬁ;f}:?;ﬁz ((%ﬁg"éterfS?S.)f Wi AR,
fenugreek and traces of unidentified tissues. { scoparius (Bfg"m G{;‘SS)' R
4 . hum odoratum (Sweet Vernal). .............
Peter's King Corn Sugar Feed contains corn, oats, alfalfa ap o gvenaceum SR Oan 0 ST
molasses. '3 ens (Yellow OatG) ......................
; ) g BN dIan Grass).. . oo v v as e s i vhis
Green Cross Molasses Feed contains corn, oats, cotton s v;tin(o(rchard Grass)). ..................
meal, alfalfa, oat products, molasses and salt. A a(Shf(i;f’S(feSC‘I{,e) A
& 0 . g 5 L i Selescue) Lo sl LR
Purima Dairy Feed contains dried brewers’ grains, corn by 1 ,};f;s(Neigeg Meado\lvlv). ............ D
products, cotton seed meal, alfalfa, molasses and salt. 'bﬁt"iil‘?es (%?d‘%p P‘*(’I‘S‘C) """ S e
o N U S-, , V. hispidum arnyar TASS). o v vis o
H.-O. Dry Pouliry Mash contains oats and wheat products tgl?ml(Tall Pgmic). ...... y g ...........
corn, corn by-products and alfalfa. 3 s( I({WotodkMeBa;iovsr) ......................
i ; 7 0 entuc ) R e A BRI
Hatcl’s Dry Mash contains wheat bran, alfalfa, oats produei (Rough-stal)ixed Meadow).. ol b dhnt sy
and an animal product. i apense (Johnson Grass)...... AR

AVERAGE COMPOSITION OF FODDERS AND FEEDS. - e BN IS SR e

The reports of this station from 1878 to the present time con

SILAGE.
: L P
tain the analyses of many san?ples of fodders and feeds. M B NN e ey
of these reports are out of print and as a matter of conveni lisiace ... R TR

to feeders the following table of averages has been compiled
It includes 4,178 analyses of 436 different kinds of feeds.

S P S P S S R TSP

S8 Hay (Juncus gerardi).........ccouveveen.s
leaves only (Typha latifolia)........ P
Hay (Spartina stricta, v. glabra)..........
Cord Grass Hay (Spartina cynosuroides) . .
Hay (Triglochin maritima) ...............
€ Square (Scirpus olneyi) «oeevveneennn...s
B V(D). .« vaessiannsinsisnslns
B esand Clover Hay ............. 00000,
ass Hay (Spartina juncea).................
° Rush Hay (Scirpus maritimus) ..............

(Two Tail) Hay (Eleocharis rostellata) ......
Hay Bl iStichlis Maritima)). v .« v s siarernsiotd

Ay (Scirpus pungens).......ooeevevvass
BREERIE UM pratense)..........v.uesssde. s

ho OPERNGOOON PNOD O PH HG O

N HWLWDPA N HO NDULHDNOG 0L v

=

-~
B TN SN Se e o BN 8,03, We sl No Mo RE TN SN §

OW OO MHOMNOM N OVN T OW B

I e B R T R O T R T B R I I S
NN 00O A OO PO OO0 Ut oty VW O

-

; Ash.

Q0 M

Protein
[N x 6.25].

w3

-

-
NN U1 O UL O WOV UL NI WU

P OD OMEULO H OO0 H

DO RNWLWL HDNDNDNNDNDNNDHNDNDRNN
oW O OO D OPOHANO ONI NN O

=

- O

»

2B
25.
33.
26.
30.
30.
25,
26.
25,
26.
24.

26.
24.
25.

28.

‘ Fiber.

|

o BRb oA RBBRUONOUNUDROLO

[ O 000

NI PRE B IIRN D HST 00 Ot

Nitrogen-free
Extract.
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o
(=)
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33
47.
39.

47.
39.
45.
44.
42.
48.
44.
45.
49.
45.

45.
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POGPOOUNDEGL 0B A 0N O

| Ether Extract
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ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-

1913,
S = 8
E—i Material. 1 o cé‘ .‘E‘:
H 3z (35|58
kel B4R e R
\\
HAY AND DRIED COARSE FODDER.—CONTINUED.
6 Timothy and Red Top Hay ....... AN IRt aT o LR A it it
3/ White: Bent Hay (Agrostis albayt. L2 0 o Ao L HEE ) ;g 2.8 -7;(7):2244
2|Wild Rice (Wild Oats) Hay (Zizania aquatica)..... seesltgiolrs. 6] 7.8 28.3 43’
1/Wild Rye Grass Hay (Elymus virginicus)............. 6.9| 7.1| 7.6 32:0 24
1|Corn Fodder, dried ........... P SRR WS Jar LI 14.8| 4. .8 |
9lGorn Fodder, field-cured'. .. o oo A IO TEAC T () 32.5 3; 2.2?212‘;3'
HCornstalks foronnd AL CE gDl g R RO 9.1 4.7 7.1|14.7(61.
Lo Stover driedr 0N VRl 0w g wis el L8 iy IERRE T 14.3| 4.4 64528.345'0
48iCort \Stover, fleld-Clpedii sl bty s s s bt BTEE Fi 40.6/ 3.8 3.9|19.9 31:0
¥iBeant Padsand I edvediine N ai R S i S Iam 6.0/ 8.8] 5.9/26.4/51.9
BiBearh Stermse A a s i Y 3 ARyl LN i L 4.7 5.5| 6.3144.4(38.4
1|Buckhorn Fern (Osmunda regalis).......oouvevn.... 14.6| 6.1|10.2|21.645.1
1iCarebiBedntHugk e Wiy TN Esiie sl b da foy s ulotlachion 31 10 14.2| 3.2| 4.8| 4.8 72:8
TiMiler Hay fubiad g oaking . bl 2 bl LU AN AU DA 14.3| 6.5/ 6.3/27.9/43.6
30 ERa s by SRR LR M A RN DV S s R B e S 13.8| 6.3| 8.0[33.6/36.2
T Peatl ayl(Zathyrus sylves bris) b b b ity S0 Saim 10.3| 4.3(26.8/26.5/28.3
FiRyelERa Lol Sl A S A At 10.0| 4.4| 5.9(38.0/40.4
BRveiStrawh i b BUai e il R 9.7| 2.8| 2.2/43.3/41.0
TIWieatil Lay iUl 40 SO o Ssien M ACE R AR RSV I1.3| 3.1I| 4.6/30.3/40.3
ROOTS
2|Mangolds........ S S P S B SO S R A DY 92.1| I.0[ I.8] 0.8 4.2/ 0
B otatoeslobii et et e e e STl S e 78.0| 1.0| 2.2| 0.3|18.4| €
TS upar Beets, s b S oML S e 84.4| 1.1| 1.7| 0.9|11.8] @
Fiaweek Patarbes it A S Wl L R 73.4| 1.1| 1.3| 0.9(23.0[ O
ST e B R Y g it SRR RIS S 88.9/ 0.7| 1.3| 0.9| 8.1| 0
s ST STV I L D i i B O s Bl G I R G R 71.2| 0.6] 2.1| 0.7/25.1| ©
GRAIN AND OTHER SEEDS.
HBeans s i iouian Ly AR A AT M AL VS 15.0( 3.1/20.4| 3.2/56.7
2NiCannmiconitreunm Seed v oo Ui LN e 6.3| 9.7/16.9|11.9|24.2
1{Carob Beans. ;. .. i 64 uaas S O R PG TR 12.8| 3.3|15.0| 7.2|59-9
230HueTR (M dize) IR b T O ShbLeEy 12.8| 1.3|10.2| 1.3/69.8
SHEYATEH S L i A LR T 12.1| 3.4/12.0[ 9.0/58.5
2i50rghnm) Seed . i cs it e aede e SR A e BB IR T 15.9| 2.0| 7.9| 2.6[68.2
ZSogileans. (Ui n. 4l A e T A 10.0| 5.2(34.3| 5.4/27-2
o oy OIL, CAKE PRODUCTS.
yGovtamiased Bran 1. 0l g Rl 1 e 12.0| 2.2| 6.4/30.8/47-3
6iCottoniSeed, Feed Meal. .. ... il ol aldiamisidines s vastiin 9.5 4.3 22.?32.1;3-0
2l i IR L% (Royal [Eeedy iy fiistthyh i 8.2| 4.1/|20.9|25.6(37-1
2o5/CottoniSerdiNEeal |, 1)\() L1 TR A B 8.5| 6.5/41.9| 7.7[26-4
4|Cotton Seed Meal, undecorticated. ......oouronnnnn... 10.0| 5.0(24.0|18.5/35-5
5|Flax Feed or Flakes ...... St A .| 9.9 6.9|16.6[10.9[41-L
ZRlax Meal o siie L sl L P R L SO T 11.2| 5.2[40.4 7.6;2-/6

.

AVERAGE COMPOSITION OF FODDERS AND FEEDS.

343

. ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913.

r __AVvERAGE CoMPOSITION OF FODDERS AND FEEDS.—Continued.

Material. - _E\g ) ?ag ‘;’eé
202 |22 8 |B5|2
B4 |E8 K |93
OIL CAKE PRODUCTS.—CONTINUED.

BMEEA], NEW PIOCESS .l. oivivitintiaisiers vl iaivie e ibin s ia v e 10.6/ 5.837.0| 8.5|35.4| 2.7
IR OT I DTOCESS L, v halstorei/oismalniaisivi i i fo e o 10.2| 5.4'33.9| 8.2[35.2| 7.1
oy A T SRR M S BN AR 10.7|10.0,10.5/43.8/20.2| 4.8

s A SR RO RERTN RS A e I 7.3] 6.022.9(13.7(17.7(32.4

S R D RS SR T TSR T G VR 3.6.‘..[34.3.... AR SR
L R A N N A 8.I....146.3.... okl 8le

RtRefuse..... B e L e L i 4.0 5.4!24.5 6.1/26.6!33.4

O s AR R RS SRR R R 9.5|13.921.9!14.4/24.7/15.6

: ALFALFA PRODUCTS.

L Y A RS R X 9.I| 9.515.9/26.6/36.8| 2.1
BT GLACSE 5 i e e e 10.2| 9.2 II.1|18.4/50.2{ 0.9
IR G S U 10 L S A S I s 8.0| 7.1.30.0/14.0|32.9| 7.1

BARLEY PRODUCTS.

IR S el 0 L D e B e 9.7/ 2.211.3| 5.968.5| 1.9
o A S R A T MR 10.0| 4.4'12.6/10.6/58.6| 3.8
BRGNS 1o 1y A D s e O L L 12.2|1346{¥2.3|/7.3]61.8} 2.8

BUCKWHEAT PRODUCTS.

IR 2 s T B B 10.6| 3.4 17.3/23.9/40.4| 4.4

S N AR S S e TR 15.0{ 0.9/ 6.5| 0.4(76.2| 1.0

BRI 1111 OT ShUCKS coie 51 el braremro b s 2 s 10.1| 2.3! 4.0/44.1/38.6| 0.9
M iddlings or; Bran il . o U AT L4 13.1| 4.829.4] 6.4/38.7| 7.6

CORN PRODUCTS.
IREHELd NO/ 2. o i S MO 8.9| 2.512.2] 2.8/65.3| 8.3

IR Tor Sugar Feed ..o il o oL Bty 9.1| 1.5/12.4| 9.3/60.8| 6.9

.......................................... 8.3 2.0/ 3.0[29.7(56.4| 0.6

A N e M S R 20.9| 2.4 8.2| 4.4/60.4| 3.7
IR SR B Y RN AR RIS VAR o g 9.8/ 1.3| 8.9/ 9.4,68.3/ 2.3

Feed, Glen Cove, wet...... AN B ) 62.2| 0.3! 5.7 1.6/28.9| 1.3

laur ... ... PO i s e S a ol 13.1] 0.6] 5.8] 0.4/77.6| 2.5

BIERE D) L ks e L 9.7| 1.5|11.1|10.4(57.4| 9.9

R SRS R S B T T 9.8| 2.7|21.6| 9.3/46.3|10.3

s e O RSB B O LT 13.3| 1.3} 9.6| 1.9/70.0| 3.9

IR Bay State, .. i i ol b el ...| 8.9| 1.0|19.3| 5.6/60.7| 4.5

g% Buffalo (early analyses)... . il in i 8.1 0.8|22.9| 7.2/49.1(11.8
4 Buffalol(later. anal¥5es) . i vl wimiaia a4t 9.5| 2.5/25.2| 6.7/53.0| 3.1
P CodariRapidsl o Vit Lol L b s SN R 8.1| 1.1/20.8| 7.0[57.6| 5.4
B0 Clintony 1)L L e fbis naiig L AR 9.5| 1.0|24.0| 7.3|54.5| 3.7
R Creatn 0f Corn o at il dusiin s uala i oms .| 7.8 3.1{26.1| 6.8/53.0| 3.2
IR CxesCentt!, | s e v A A 8.9| 4.8/|26.2| 6.6|51.0| 2.5
B D avenporty. (il il et dn tard e ierd 9.3| 1.6/27.8| 6.4/51.3| 3.6
B D iamiond. sl ol Bl SO DIRG CkE 9.7 2.1|24.9| 6.353.8| 3.2
‘" Douglas (or Grand Rapids8) .......ceuseen 8.1| 1.2|21.1| 7.5(57.5| 4.6
R Ak TS R R Pl L 1 9.0| 0.9{20.4! 6.4{59.0| 4.3
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.— AVERAGE COMPOSITION OF FODDERS AND Freps.— Continued.
ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913.

TABLE V.—AVERAGE CoMPOSITION OF FODDERS AND FEEDS.—Coyy
Ry,
ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913

5 " g |4 I
é% Material. 5 E% : !lf:,‘ﬁ'.: Material. - =§ ?A‘é i:;‘a
EE BERARRE S s |82 8|25 8
i T W = 1 ES - U e
. S —
kol bt el s CORN AND OAT PRODUCTS.—CONTINUED
éGl“‘t‘en Feed, (G;]e;f‘go‘v'é“”““"“‘ """"""""""" gg (‘)-‘7’;2-2 8.3/52.8 Fi Corn and Oat (or De-Fi) Feed....... e b 8.7| 4.2| 8.9|14.5/60.5| 3.2
6al Wi« e SnsdGR o A SR 9.1 3‘026.8 5.2(53.9 B Stock Feed. i« vunmaiisihnwninhabivesninns 9.7| 2.8| 7.8|11.5/63.9| 4.3
Pl o e S W R AR i e (7)-3 50. 8! am Corn and Oat (orDurham)Feed ............ ..|10.1| 4.5| 8.3}11.8/60.1| 5.2
s e e Bl (K. K) """""""""""" i 27-3 -6/53.1) s e SRR RS BER L (S AR 11.1] 3.2| 9.9| 7.7/63.5| 4.6
e TS sty S SRRy L Mg -3|23.4| 7.4{55.8| 5 sior Corn and Oats (Stock orChop) Beeda i 9.8| 5.1 8.7|11.2/60.0| 5.2
e g Wy Tanke R S B i ég;gg 2-355.3 ds Concentrated Dairy Feed ......... pERRBAISR L 3 AR G I RO SRR 16
afp e Wy Marshalltown...................:..:..: 8.2 2.127.7 7:1‘;1';' }iléosr::’;ﬁnggi """""" siaibisinies Seetereeanaas xi'g 3; gg Zgggg 2%
1 Tt e B ehigan il D L R R S 10.2| 0. . I L i oo lad Faed, mrommrrrtrroterTeT it ¢ X 4 3 '
Bl o v, v ol e S D Sl 8.7 gg;gi S‘;ggs . Bl Steam-cooked Feed. .. iinvin o it s 9.2| 1.8] 9.9| 3+3|71.5| 4.3
3 “ sl Ll gy (D TR g i ;:454.2 3 B hOD e Peed . (1l Ly, walildaildly LR CHL: P LR SRR R 8.8l 3.2|10.1l 8.7/64.2 5.C
8 “ oty ol T R 8.7] 1.4/26.2 7.552:8 ........ S AR MU AR e PR ST 9.2 3.2 g.s m.sgg.B 3.0
3 ‘6 L e s e 9.3] 0.0/23.6| 5.7/57:0 .hCh.“I:‘ .................................... 9.7| 2. 4| 7.8{68.1] 3.4
g ioes RIS eeni Nl TRl S 9.6} 1,3125.2 6.7/56.6 cF dOP e R 1948, 3 3} S 1m0 0104314 0
. ki “ Rockford .......ooiiiaiiiiiieen 8.5| 0.8/26.0| 6.8(34.5 n:‘se;ec;;f j A B AT S TR I?i g";lg'gig'ggg'z gi
g ) i %tili?;s """""""""""""""" g; ‘1‘9242 2'3 52.4 BB Hibrse dnd Cow Feed....uwnnnmmmmmmiss 10.2| 3.2/10.5| 6.3[62.8] 7.0
s A Pttt N R R e 9-7'1-;23-8 7-322-; e e BV e R el ololigialigLal 7h 64 allio0T
Bl e i Waukegan 9:2 ke ok s 6'852'4 Eﬁom;nddOat T B e Ig.s 21y g.gro.gg3.7 3.4
R N 2 s I CARB I j A o2 opt/Feed.L.v.... o el e .9| 3.4 8.6|10.6/64.2| 4.3
3|Gluten Meal, Atlas........cvoaaaitiocns 2; i?gzgl?gggg 3 Cprn g iCIRe (o8 V ictor) Feod, bub shisieen carniinien 9.6 3.7| 8.841r.362.7} 3.9
R LN o Rk cag ok Ll e s R 10.1 1:336:3 1:847:0 3 ! D&‘f‘m‘g Fged """""""""""""""" o g B
5 4 S NG reamfearky analyses). L cl LG o ewa 7.8( 0.7/36.2| 1.4/39.2|14 I A S S A 8.7/3:3) 9.31 8.9/63.7/:0.%
s i g §e S ti(later analysSes)i it sinish aia i 9.8 1.0‘35.3 I.7(49.3| 2 OAT PRODUCTS.
g e g Eiamtzndi ..... i e 7.9! 1.0/41.3| 2.4[45.7 7.8| 7.5| 5.1/28.5/49.5| 1.6
o e g - s IR R ' peabilrs: 0 LS G e ; : ; : : i
- U i “g(latezanalisesg ................ gg 3.832.4 if)ggg B G Brands). .l .onen s e S 7.8] 4.9| 9.2/20.0(54.9| 3.2
304/Hominy Meal, Feed: 01/ ChOp. .icaa b aieisisissioiaisimiaiaiisio b 9.6| 2.6{10.7| 4.6/64.5| NN 1) Ittt Ig.z i 12'810'759'3 47
Yt Blomsingsana Corn Cob (Star Chop b o S AN 1y % 5.4/63 O et .7/ 5.9 8.42?}.752.2 (o ¢
1|Maizo. Red Dog Flour. .. i« vieaiisichislainis sicioimis e ceiino] 9.0 200} 9. 8] 1.0|70.8 I T R R R T SR z NI bl Whision .
1 Pop CornyWagtel. 08 Lo i K LR 10.5| 1.7/11.6| 2.3/69.3/4
1|Starch Feed Glen i€ ave et il LG iy 66.5| 0.3| 6.0| 2.0/22.5 e;xntd(}),a}t“ized """ e gg gg ;223"1’2;% 2?)
Bhh . R e o s 1r 2] 0. 2lzr. 1| 3. 2|60 7R ) e ' i y i i ¢
Rl e AT s L e e 0.217.1 2'759.0 2 IR B ol 0 s R e s e e 5_3.8 5.; g.gzg.z 53.5| 2.9
ISugat Meal Butfalo, iwet, el a0 S LM R R A .|62.9| 0.2| 3.3 2.0|27-5} ¢ ury’sOatFeed """"""""""""""""" éi g.g 71;4%2?; :'g
I kiln-dried ......ooiiiiiiiiin 1r.5| 1.2|21.8| 5.2/49-2% R e g S i R ) 7.6| 5.2|11.7/16.8[35.1| 3.6
CORN AND OAT PRODUCTS. o()ta;‘Feed ..................................... 7.7| 7-.5| 6.5/25.3|51.0| 2.0
113|Comand 0ats (Provender). .. i - sisisismiidash st s ik 11.3] 2.1/10.0 4.867.2 it leed ......i.coiiiiiinne e gieistere fale d S 8.5 6.0/ 8.1)23.4/51.2) 2.8
7|Corn and Oat Feeds (nobrands)........cc.oviuinannnss .9| 3.2| 8.1|11.2/63-
N R P R Gl S SRR 13.3] 25| 8.0| 6.0[67-3 e 6 8
1{Adriant Chop Feed. .\ couiviveinioioncinsiosissness s odvat 8.0 3.2| 8.7| 7.4/66-8 lou;-olrz fee """""""""""""""""" i i d M A S
16/Boss Corn and Oats (or Chop) Feed .......coovuvninnns 9.7 4.2 8.810.462-6 ‘Grou,nde SE 52 el R Ul s e cye e b 747 9.210.2 15.8/47.6| 8.8
2BufcecoCChop { e e T SRR RIS, 1 e et St 8 el a7al 9:4l o3|+ AN 1€ - 1 o e AR TR 9.3/ 0.6| 7.8| 0.1/81.8| O.
12|Buffalo Corn and Oats (or Chop) Feed ............... 71 3.2| 8.7] 9.6]64-5
2|/Champion Bell Fodder........oouumnodainiiiaeiinas g.g 3.6 9.212.261.2 e 11.8| 3.4/15.0| 3.1/63.9| 2.8
tiDefiance CorniandiOat Feed .l s v slsl ook siarsraissiasintorsie 0.9 4.4| 9.4]13.5/59- 2N E | | ...l ieaeiie e 1.6/ 3.6/15.4 4:062.4 3:
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—AVERAGE COMPOSITION OF FopDERS AND FEEDS.— Continued.
NALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913.

TasLe V.—AvVERAGE CoMPOSITION OF FODDERS AND FEEDS.—Congy,
ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913.

1 4
54 - gl |& g1 b eal ey
bfi Material. 2 X o) Material. i PR { R hla
£ § 1. |5 5| B8 §1s 32| 5 |25|8
2% |2 £ 2 |23 £ % &8 & 298
i : AL A Ml o e U W] e
RYE PRODUCTS.—CONTINUED. ' GWERY AND DISTILLERY PRODUCTS.—CONTINUED.
o 1F SR B 8 U RIS SR A G R MRS T o BT RE E5UA B 12.7| 2.1/10.7| 2.0l70.5 ey Bros.’ Distillers’ GERINS e L e ol LRl e 9.1| 3.8/23.2|10.3/45.0| 8.6
16/Rye Middlings...... el DR L S R R 10.6| 3.6/16.4] 4.3/61.8 T 7.4| 3.9/28.1|10.0|38.3[12.3
’ ?s BUANA A Distillers’ GIainS. ... o/ es | 7.2| 1.9 30.6|11.7/36.1|12.5
WHEAT PRODUCTS. lity Distillers’ Grains...... SRR S S IR G0 (B A B W 0 Bt oot e
dosiWihedt Branh s iniesdiiy L o300 cint SEanatiob 2 U N Saa T 10.3| 6.315.9/ 9.5/53. 5 B Lillers” Grains. . ooe e onnsispmmsasinsssies | 7.3| 1.4{31.3|11.17|36.7|12.2
s34/ Wheat Feed(Mixed Feed) . u. «usaissvaulasi ik 10.5| 5.5/16.8| 7.5/55 o 8in Corn Distillers’ Grains..........c..iceciiooes |17.8| 1.9/26.6/10.2{39.3|10.2
aifVihear Flous LEe SN T L a L St Sl e g ol 12.8| 1.0/13.2| 0.7/70.5
SRt Gromn e b e aiss LG Lo i b 0 I e SRy 12.8| 3.7/14.7| 4.3/61.1
A4 WHeat-MiddImEs T, o vl el il e 10.8| 4.4/17.6| 6.2(56.0 .7| 5.1/18.4/12.2|52.0| 3.6
11{Wheat and Corn Product (Colonial Mlddlmgs) ........ 10.0] 3.5/14.1! 5.4[60.6 .5l 7.4/18.0l12.148.2} 3.8
YV iseat o eSO BUN DL SN B R 9.6] 3.6/12.9| 7.4/61.9 .5/ 6.6[13.3|14.9|51.4| 3.3
T e e Shre s o i Bl L os e L S G L 7.1| 1.8/11.1| 1.9[76.2) R Cake Feed ..o .oveolandns AN I S 7.0l 8.7|20.3| 8.7/47.0| 8.3
SR ediMoo BT wh ot b O L S Rl 10.9| 2.6/17.8| 2.1/62.0 Blinion Grains Ready Ration........ccoccimeveeess 8.7 5.8/23.9| 9.344.8| 7.5
1iAtlanticiGluten Meallextra, SONG © .. cuvoi s sdoneai 7.9] 1.8/68.9| 5.8/15.0] ghford’s Calf Meal........cooiiiiiiiniimineenen. 10.I| 4.9/25.9| 5.1/49.1} 4.9
6 43 ok RS T s o DL 8.4/ 2.3147.6| 3.9|35.7 - Ribbon Dairy b oI DR SRRt LR B A 8.1/ 7.0|24.4({10.8/45.8| 3.9
LR o it RO R DR VL S R 6.2| 1.0{32.0| I1.1/59.0 IR ey Feed: (il e osniaieitioe it s e sielyidinse 11.0| 3.1/18.5| 6.350.7| 4.4
e’s Mixed Feed with Molasses .........cccaueunnn 9.8| 7.4/ 8.5/ 7.3/65.0| 2.0
WHEAT AND CORN COB PRODUCTS. ; @co S teamery Feed. ... i ievisise LIRS el 8.6/ 4.3/19.3] 9.5/52.7| 5.6
8/Blue Grass Mixed Feed ...... A 9.8| 4.0/11.5/14.8|56.9 B Stock Feed.ivn . uevessane SRR SR 9.6| 2.9/ 9.3| 8.0/05.2} 5.0
TGN Mixed Weedulge L e iUt liie s e B as s W 8.1| 4.7|13.8/13.5/56.3 8Creamery Feed..... UL A o AP e R 9.6, 4.0/20.1/10.6/50.6} 5.1
Dairy Winter Wixed, Feed . o i ook bise ..|I0.2| 5.1|12.0/14.4{54.9 BRIy Faed, (o. . s inid aenio o oo isio sle oo sials oiste 7.6| 3.3/14.3(13.6/56.7| 4.5
g aitpse MixedUmReditlol o il ke s whd s i i b ks iy 8.4| 4.6{12.5/15.9|55.2 BN | Stocle Feed . i v s ieeitinisbiesiss s se s e 9.2| 3.9/10.1|11.8|59.6} 5.4
stk olsteiniNiixedF aedic, L o lrasBinieuil i e psiliiga ol 9.0| 4.7/11.6/18.0|53.3 aval Feed. A T O R e e s I 11.2| 4.2/20.4] 6.8/47.5| 9.9
qiIndiana Mized Feed .o bilaiian (oa. Lokl e 9.9| 4.9|T1.5(15.1(55.4 Rt R S S R L 10.8| 2.7/12.9| 9.3/60.1| 4.2
TzijersSey MRed (Reedpie vl s 2L VRl L LU U 9.9| 4.6/11.6[14.6(56.2 mbia Cured Feed for Horses and Cattle.......... 11.4| 5.5/T5.1| 7.4/54.9| 5.7
2K ennehec Bead e U oSG0 L R e b 9.6| 3.7/10.0/15.4|58.2| 3 By B ced s (0 e et ke s el o e e e 8.4/ 7.8|16.0|13.7|51.5! 2.6
ASterling  Mixed Feeduis i o din il D oo bl ainiil 0.0| 3.9/10.4/15.3|58.1 B SO cle Feed, i ih s asnsisisass e essmne ....|12.5| 2.1| 9.9| 4.8{67.2| 3.5
BEDY Stock Feed....cooooiniioss ALY S R 8.7| 3.6/12.0|10.8/58.4| 6.5
BREWERY AND DISTILLERY PRODUCTS. L R o R S S S 9.5/ 3.0/11.6| 9.2(60.2| 6.5
5Brewers Karasnes e s bt S b o N 77.6| 1.1] 5.0| 3.4|11.7| TEEREEONOmMY Feed......coovvveeereroniiacieeencenninan. 8.1/ 3.1|11.1{14.2|58.3| 5.2
35 A0V v £ BV R R AN 7.8| 3.5/27.4(13.0/41.5 e A RS R R PSR g.7| 6.8|15.3| 9.6/56.2| 2.4
st LepgeGrainsy: el S LRl gl Ul DRi i Ll Sl L 77.7| 0.8] 6.0| 2.8|10.0] EEEEState: Cowi Feed.\. . . aalsddivels sl s 9.8| 8.7/14.3|15.8/47.7| 3.7
ARG TG 8 T TR E A U ey ISR B LSRR 8.6/ 9.1]12.6|22.545.8 BEtate Dairy Beed . - ovssleaies Shaalmaie s olan s oo 7.4| 2.2|29.5/12.9|36.4|11.6
aalMd SHrewEs S Ll S e 9.9 5.9/25.8/12.0/44.9| I EEEEREEREEMAline . .. ... ...0uoeniaiaree it 7.8 3.8/12.8| 5.1|68.5| 2.0
EEEES L STOCI I HeR@ | 1L v v isieivisisiorsiuivimioiiso aiayayaimiois e 0 8.1| 4.1/10.3| 8.6/62.1| 6.8
2iiAaxc Rlakes il . 0d vl I O L 0 ORIV S ) i 7.2| 2.4|31.4/12.0(34.0 BitWestern Dairy Feed. ... ivevneaioniionosnssaos 8.9/ 6.5/10.6/20.8(50.5| 2.7
T B sl en8] Gralfisy | L/ 4 vl b B el s 7.5/ 2.2|21.6/11.7|46.4 FiiDiamond Sugar Feed . ... oo rmmimmminssiiaiioes 9.4/ 6.7/12.8] 9.7|59.4| 2.0
8|Biles’ Fourex Distillers’ Grains...........cccceeeineann 8.0| 2.2(31.2|12.1(33.4] 80 Meadow Dairy Feed ....coeeeeiinnssinncoons 17.7|10.9|11,3|15.0/44.5| 0.6
1|Biles’ Rye Distillers’ Grains..... G SR GGRTIOT L 6.3 1.2/15.7/13.6/55.2 8 BN AT MEaall s o5 o . bl Eie i L e diel djaye s uye slessie, siskuisia 7.8| 5.7|28.0| 4.7/47.0| 6.8
1| BilesliTwoex: Distillers! Grains/i i st cdls dilah s iiiing . 8.3| 2.8/28.1/11.0(38.5 15 Dairy Ration.......... Sl e S T e 9.3| 8.5/18.1| 7.9/45.8|10.4
TiBealteseiGluten Feed i il lu il sl i ai ik o widie 9.9| 3.5/19.7|13.0|50-2 nmond Dairy Feed........ LRI s PR S 9.8| 7.3/14.8| 9.9{54.7] 3.5
LAt Il ors) (G rains. . ool i b mte Rl a3 7.4| 2.6|32.6/11.0(34.3 Kel’s Fine White Feed.....cocveviiiiioiaadinanne 10.4| 3.7|16.5| 4.5/61.2| 3.7
1/Connecticut Gluten Feed ........ S B e o i 8.1| 4.0[26.3| 8.6/41.2 i Dairy Feed...i..o. oees SIS I T 8.7| 3.9|18.6(12.6(51.8| 4.4
giContinentalliGluten) Feedi: .ou .. sunuas sabls e ovwis 7.1| 4.0{29.1I| 9.3 37.8 R Fead: ' 0 i G S e e o s eyere o) 1ot ..+.|10.0| 4.7|13.8|12.5/54.9| 4.
TiCorn Eiasilleasl Grains L Ul UL v G SRRl i 6.5/ 1.8/27.6|14.7/30.1 B D airy Feet s .00l cinianisibioismeisininaosiois/sinisisioiginis ..| 9.5| 6.0|22.5| 6.5/50.1} 5.4
alCorn Protegean (o, 0 sl o ileeia 1510 e G s a e 7070 (8 1304 3t 0T 36.6 Sted Molasses Feed ....cvenarinnnnoecsonsscssnans 10.7| 6.9/21.9| 7.7|48.6| 4.2
1Dearborn Distillers’ Grams ......................... .| 6.3] 1.9/24.8/12.5/45.2 ERELSEOCK (e (il s/ byeisinin b dio) s ios oo mamih 8 8 um mihad 7.9] 3.3 9.6| 8.6/65.0| 5.6
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' DDERS AND FEEDS.—Continued.
TaBLe V.—AvErRAGE CoMPOSITION OF FODDERS AND FEEDS, ~Cgm.m V.—AvVERAGE CowmposiTiON OF Fo

ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913,

2|8
9 : '{;.‘ g o ! 5‘ E'c'): ég
;i *Material. ,_- 8 Ea Material. g o .EE E !éog EE
EE 3|32 |88 B3 (4% & =9 &
2% BEREIE-RE —
; = — ED.
PROPRIETARY DAIRY AND STOCK' FEEDS.—CONTINUED. pRoPRIE'?mé HORSE FEEDS.—CONTINU g i B
4|Larro-Feed for Dairy COWS .......0.0ueeereeinnss 8.3 4.9/19.9/12 /50!, L e SRR 10.8] 3.3/12.1| 8.8l61.3) 4.8
7iLenox Stock Feed................ ittt RO TR e b I1.31-2.91 9.0 9.5/63. 288 oHorse R Mt Bded. II.1I| 4.2/10.3|13.8(56.8| 3.8
tMarsden CornFoad, \.y.vviivnse IO R 0.5/ 53 4.4137.046.1 LA NG 7.4| 7.5|12.9|13.6/56.8| 1.8
IMaz-All Feed.....coviiiiiiiiniiiiiiiiiiiiiiniinniis 7.7 2.8 8.3 1.4 78.3 en Cross Molasses Horse Feed . ..oovvnnvneininnns 10.2| 4.9/10.6|10.5/60.9| 2.9
1iMatchless StoglkiFeed . L. . oo ainivans Siareetetre oFstadatandhy 9-5| 4:1| 9.8/10.5(59 ¢ : T e R TR B I 9.8] 2.9/11.8| 9.1/62.7| 3.7
2iMayRowep StoCkiFead L i i s i .....]10.0| 3.5/10.0| 6.0/64.8 sn RO R 0N 9.2| 4.3 8.5/13.8/58.7 5.5
6iMolac Dairy Feed ... .- .0 R T R T 10.6) 0.516.911. 75048 g(I)-Iorse BRI AR 9.7| 3.212.5| 9.7/60.5| 4.4
5{Molasses Beet Pulp, Diried 1.2, L1608 Ty v k80 8.41 4.6 9.216.8/60.4 S. Horse, Mule and Dairy Baed lit SN g 8.7| 8.0/16.4|11.3|51.4| 4.2
2|Molassine Meal...... Sl orvabet ol phbigt oot b oty ahin oA et b St e 16.8 7.8/ 8.6 6.2(39.9 # B T e e 10.4 3.8012.1 8.1(60.7] 4.9
1IM. & S. Stock Feed............... AR Tttt 8.8 3.3 9.5 9.8/63.9 usted Molasses Horse Feed...... RIS S WL ++..|10.6| 5.0/10.3| 6.2|64.1| 3.8
Gt Do I, Ly o Bt e b 14:9119:7115.6 9. 4/5C88 B cooked: Feed. , .o sl dis b pla s el 9.9| 2.2/10.6| 4.9/67.8| 4.6
11New England Stock Heed....ovuvvsoivves o Y 8.8 3.8 9.9r0.462.3/i un Horse and Mule Feed ........oovveuninan. 11.0| 5.3|10.0|14.5|55.2| 4.0
I|Peerless Dairy Feed ........... Sl insainsn e Sl 12.017.8120.1110. 2147 01 BN Olasses HorSe Feed .. uolc vl cisie ool Sai 10.8| 5.812.9[12.9|54.7| 2.9
Kpetes wising Com Sugar Feed """" TR T 10.8) 6.3l11.312.4/57.208 ler’s Molasses Feed for HOTSes. ................ .|15.5| 6.2(16.3| 8.5|51.7| 1.8
1|Presto Molasses Feed............ e R 13.2| 6.5/14.4/ 6.856.0 B H10tse Foed ..o oo rinm s mns Alnn s ol 11.0| 4.3/10.5| 7.6/64.5| 2.1
2iProgeina b G 10 1y ctelnfoiaindion ohalialofatatdhel ihatatatatilsutatatatoty 9.7| 2.2(23.8| 8.9[46.4 macher’s Special Horse Feed ...........c..oove.. 8.9| 3.4| 9.5| 8.2/66.3| 3.7
siRrolina Dialry P o (0. [ 00 L0l D e Tt 8.9 7.2119.7/16.343. 8@ BRI e Read o L 11.4| 6.6/13.8| 9.0[56.1| 3.1
1|Purina Dairy Feed ............coocivinnnninn, AR 8.8/17.:6119.1/17.4143:8 ene Horse and Mule Feed.......oooveiiinenen.nn 10.2 6.9|10.4| 9.6/59.5| 3.4
3ibutina Molusses Fead. ..., vuoovii b bty Rt A b AR BN ise eed 1Ll LT bl AT SR 9.9 5.514.8|11.9|54.1| 3.8
sk wriey Special Bioek Feod. ..u i suivssnemmilin ol 700 Aigpeid ©.GlCo IR e Feod . (o inisinin s ain e s A 9.8| 7.3/13.1/18.0l47.2| 4.6
36|Quaker I?{alry Fee%....i“. T il e G 8.1 5.113.5/16.3/53.4 B i Feed. i oinnannnirennnnes F e T 8.5| 3.6/20.4| 9.3|51.0 7.2
gl0naker Molasses/ Dairy Feed . ... ahkivaiomiseiasbailh 9.5| 7.3|15.9/12.7|50. R Ry SRR O S R ) 2| 2.9l11.3| 7.4/64.3| 4.
” gSgchumachers Al EiEeal b G TR S PR 8.9| 3.4/19.1| 2.4(58. JRRtos. | (V-B) Horse Feed b g gy il
1{Schumacher’s StarchFFeed(.C. g ot l) ..... 9.3| 4.8/12.7| 9.8 28. PROPRIETARY POULTRY FEEDS
35/Schumacher’s Stock Feed (Corn, Oats and Barley)..... 9-4] 4. 1/TT.5/10. 3100 3 I Donltey Feed . .. loommrerimeg et e .6| 3.815.9| 7.0/58.8{ 4.9
1Star Cotton Feed................. pite e Tl Ml e g 0.0/08 rlc‘:lrf)(l)’l:)I;{{ryFl?‘zgd .............................. Ig.s g.o 13.2 4.6/62.6| 5.7
4]Sterling Stock iFeed.ti . ... ui.s it et o taletat  arahole tota 9.5 4.1/10.9| 9.0/61 C s SRR R I 9.7l 5.616.1| 7.1/57.0| 4.5
15/Sucrene Dairy Feed ........ocviiviineniiiiinnen. st st el i dnnie Poultry Feed . .. .. s Nl B R 10.6| 4.8|17.0| 5.6/58.0[ 4.0
1|Sugared Dairy Feed..................ee. i AR i oo £ it ¢ B POty Feed. ... ... onuhinaaisianinie s mni 9.0| 3.0/16.8| 5.4/60.5/ 5.3
* I)Sugarota Calf Meal..........coceiiiniiiinnns e A B o B onltiy Feed. ..l maidipiabiaath bidan mas 10.7| 3.1|16.4| 4.8/60.2| 4.8
3\Sugarota Dairy Feed..........c.coviiiinniiiiiniiii, 10.41°0.09/15.0i15.6/45. hers Laying Food,.......couu.. i N U 12.4| 2.9|15.2| 3.4/62.4| 3.7
2lSugarota MilkiNealiin o, o G0eahin oottt 1 it el ob v ot ot 1 ot 7-9| 8.3/25.2(11.6/43. Ly G A 10.8|14.0| 9.6| 3.5/58.8| 3:3
1 kinicorn Datryt Ration (.. Clibalaatias o Dt Siashe ettt 8.0/ 4.026.5| 9.2/45. y Morning Mash Feed ....ocouuuivruieeeenaaans 9.9| 8.9/19.6/10.3|45.8| 5.5
ziMincent, Bros. " (V.-B) Dairy Beed ..o ot bsiskasucdioisissiaris 8.6| 3.6/19.8| 8.7(54. B o R RN 6.8|27.0/12.1| 7.6/43.0| 3.5
W eins) A falfa Stoek Beed ). Bl i b sibier st ol 10.9| 5.3{12.I|11.7|57- e 1o I{/Iash SR s ) LT i 9.8| 5.9/18.3| 6.5|55.1| 4.4
3 White Cross Stock Feed..... [l e 10.0] 3.0/10 4| 4.3(65- o e SR T 38| 6.617.0) 0.1155.7) 4.5
5/Wirthmore Balanced Ration Feed ................. ...| 8.4| 5.2|26.0| 8.7/46. oy {’oultry G R T AR 9.4| 4.2|17.0(11.5/54.4| 3.5
7Iathmore.Stock Beed, L. Jouailibol s, s bl 8.3| 3.4|10.2| 7.9|62. Po{ﬂtry b e R I 9.7 3.1/17.3] 5.1/59.5 5.3
T CHOW Tac! Stock MIeed ... oo tiat st o s iy 8.5/ 3.1/10.0| 8.6|64. . Scratching Feed ..... ISR (Lol T i 6 p 12.1| 2.3(11.9| 2.7/67.3| 3.7
2 Zenith Stock Feed ............... ot vietetata et ol f ot avat et 10.2| 3.3/11.3| 5.3/64. fusted Alfalfa Pouleey Mealit i i S b 0 i 11.8| 4.8[12.2(13.8(54.1| 3.3
B A vy n o MEAsE W L L e e e o e e 10.6| 3.9(17.3| 5.1{57.6| 5.5
[roR NART BORAR R D 4 s:Z(cil %Z{lllr:rgy l\lg:::il ................................ 10.4| 3.7|14.1| 7.0/60.3| 4.5
slalgraneiosseiFead f Ll et ol e L .8| 3.9|11.310.0/61 R Y e N 9.3| 8.3/22.9| 7.4/47.0| 5.1
1/Allneeda Horse and Mule Feed.... .......0 000000 PoL Ted D00iER-4159 Ry MashiBead ! L0l 0 U e 9.5(11.8/20.3| 6.5(48.4| 3.5
Al Blomos BEeds .0k L L o s e .6|"8.8/15.9|10.5(48 & P, Eattening Faad Lo LRl L o e 9.6| 3.5/11.0| 6.2/65.6| 4.1
1|Boggs’ Competition Horse Feed o 2.9|II.0 4.6/07 B G o wing Kooy, | it e s oo bbisnstssen il abiod 10.8| 5.7/15.3| 3.5/60.5| 4.2
5{Bonnie! HovsefBeed. (.1 .0 iviiinin shers et et 10.3| 2.7/11.7| 6.6/64.5
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TaBLE V —AVERAGE CoMPOSITION OF FODDERS AND FEppg _

2 AGE ComMpOSITION oF FopDERS AND FEEDS.—Concluded.

ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878~

Number of
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Material.

PROPRIETARY POULTRY FEEDS.—CONTINUED.

Perfection MashiMixture . i BB o i vativias !
BurinaiChick Beedil, o ool e bl bt

Parina MilliFeed Mash o oot sreiinsiomisnteha i
Puritan Grawing Mashi .« ool il il i I e
Paritan LayingiMashii |0, 00 00T Sl v b istevis ke
Eunty P anliey M ashittil oo i o idiis e e sl e
QOueentiPoultryyMash (o boe sl v viisins 4 i o tere e
Red Comb Meal Mash, | llaiiahid oo 3 WS J
Religble Dy MashiBEeed. iy sulhin i divaion
Rellam’ Mashi o G aiERic el v T RS SR
Suceess!Poultry Feed., . viovsiie UOHICERPNIC S S ]
Sugarota’SeratehiiBead [, L0l L laliah s D UL SRS
V-B. Dry Mash for Laying Hens. ........oevemn il
V-BilGrowingiFeed sl Mol ol s e vt U A
Wirthotore Growing Beed. il Lol vty dliviadhs
Wittlimore PoultrgMash' c i v ainiotivie s odlsah 13 200
Woonder PonliryiEeed ! oo b Sl dhiinsiaiini i fon i
Wiyandoste/Botltry Beed. il alsianicill e rin s 0

Animal Meal (muchibone). . .uionsivaian s inlsisiuimie st
Cracklings... ..... Ve LI e SR SR
Bish e alll ol Sy SRS el e e H LS
Meat!Serapi(moathgpaimeat) .. L ol il il o
Meat Scrap (meat and bone)...L.....cuuun. AR

CONDIMENTAL STOCK AND POULTRY FEEDS.

Banner StockFood: % i hiilsniinailiies Nt s
Baum s Roultiy Baaddd il ol Gl dahni i it
Bauin'si StockiFgod il 2L il o Ll gl il s
Benjamin’s Food for Horses and Cattle ..............
Benjamin's Poultryilbod .t dsbalsn s Silio s
©oncentrated Bop Broducer o ool deoer s bist
oncentrated Beediifor Horses. il lshidia i i,
Hess! RPoultty Pangcea)l L Leisliililciing dioshieidinai il
Imperial Egg Food for POultIF. .. ss e essiisilswiisists
International Poultry Food ............... Sfeistifstutaratate
Interpational 'Stock BHo0d . i st snisiias shislatsusiatsiate s
Myers’ Royal Horse and Cattle Spice................
MyersiiRoydl Poultry SPICe. Loiatastlirels viasreistiatsristlorals
i e ¢S RECURE R GRS ORI Gl e e b G B
Oranget Bleetric (Food.ish .oyl sidde i selisiivarss's
PastareiStoglyBaod. . (100000 Ladistis i sl s«
PoultriOtaae s o AL n/ ol s e R s
Pratt’s Animal Regulator....... R Sl ara et L el
Pratts’ Poultabiload 0 L dns i o sl i
Sturtevant'siMedicated Meal ... vl s sismmbistaivie s

16,74 Sulphur. ?3.9% Sulphur. 30.8% Sulphur. 40.4% Sulphur.

2.9% Sulphur.

“ AT THE CONNECTICUT EXPERIMENT STATION, 1878-I913.
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Fiber.
Nitrogen-free
Extract.
Ether Extract
[Fat].

Protein
[N x 6.25].

. Ash.

Water.

‘ Ash.

STOCK AND POULTRY FEEDS.—CON'D,

y i e s SN
land Cattle Food ;

w
@
-
@
o

N
(=)

WHE VLN HBEJUNUMH Y OULHS ST W

G 0 O H OV Ol 0k Un 0 OO O LG
&

o

~J

-

o)

& o

N

~y U

S W

o
.x

,MISCELLANEOUS PRODUCTS.

W~ -
OO W =~
O P
OpH HO
&G o
BN =0
. = PN
W W

S ON O NOO H N O

o= = .
NI HO O
NPAPO OPLPTUNNO P OWN®W: AW ON
—
Vg O .
-
HO OOHHOON H M O
VDO PRV D HOO

e
e O UL NO -

SO
PO UL OUTWL OW OH UL »

) .
HLW ONWLW O L H NN O -

1]

-

~
HG O 0oL h DT DO DG HO S

-
-

O N 0o

=)
WPOH NUBLO

H PN UU D 00O T 0k -
C OO HM:
G oo -

-
o

PUOH HO O H BOL N O v &

w W -—-P\b *

70.9% Sulphur.

oub - ©
©&d ®»o

-

-

SR
| O N O NI UL B VLU L) ONTO UL N

OWHRNPONOWNO OVNO R L IO
HOUO HHON HHOIO HD D DNk

N

o
[}



PART VL

Report of the Plant Breeder.

H. K. HAYEs.

THE CORN PLANT AND SEED SELECTION.

Che objects of this paper are, first, to give the results of a
s of tests of the commercial value of first generation crosses,
| second, to compare the yields of shelled corn of several of
ore important Connecticut varieties when grown in the same
n under uniform conditions.

ong field plants, the production of seed generally depends
a union of the male reproductive cell, contained in the pollen
in, with the female reproductive cell—the egg cell.

he pollen grains of corn are produced in the tassel and each
d of the silk ends in a female reproductive cell which is
ed to the cob. To produce seed the male reproductive cell
pass down along the silk and fuse with this female cell.
process is called “fertilization”; if pollen and silk are
tne by the same plant it is “self-fertilization,” and if by differ-
plants, ‘“‘cross-fertilization.”

Bach variety of corn has ‘‘characters,” such as color, shape
| size of seeds, length of ears and row number, height of
nts, time of maturity, etc., which distinguish it from other
leties.

e plant does not acquire these characters during growth.
were all contained potentially in the two cells just noticed,
whose union the individual grew ; they are its “inheritance.”
e full development of these inherited characters, however,
ds on external conditions, such as soil, moisture, fertility
d sunlight, which, taken together, are called “environment.”
Both inheritance and environment must do their part if large
Ids of any crop are to be secured. The best of culture will
20
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not n'lake profitable a variety with a poor inheritance :
lent inheritance may be neutralized by an unfavorab’Ie
ment. It follows that no variety will prove equally
under all of our various Connecticut conditions of
climate. -

. In_the last fourteen years we have learned much abo
inheritance of characters. We now know that in a large m
ure each character is inherited independently. The first gen:a )
tion of a cross may have'some' characters resembling one parera;
some resembling the other parent and some of intermedi:t’
appearance. In the following generation, however, there is .
recombination of characters and consequently a greater variabilityal

Nearly all corn varieties are in a complex hybrid condition du.
to. the constant cross-fertilization of the plant, which continue:
this variation. Because some of these characters are more
des?rable than others, selection is of value in separating the
desired characters from the undesirable. As the only correct way
to determine the breeding value of an individual plant is to
grow and examine its progeny, many corn growers have used
the “ear-to-row” method of breeding. By this method each row
of the breeding plot is grown from a single selected ear and at
maturity the row yields are compared and selection continued
from .the better yielding row or rows. Other methods of seed
seh?c.tlon, such as saving seed from those stalks which under com-
petition give the better yields, or from the better plants at husk-
ing, are of value, but the desired results are not obtained so
quickly as by the ear-to-row breeding method.

Another feature of the corn plant is that self-fertilization, i. e.,
the pollination of the silks of a plant by its own pollen grains,
causes a loss of vigor. If several different ears of the same
variety are self-fertilized and this self-fertilization continued for
a nurr'lber of years, each line will gradually become more uni-
form in type. In the earlier years, the decrease in vigor due to
§e1f-fertilization is often very great, but gradually an end point
is .reached beyond which there is no further loss of vigor due to
th}s cause. An examination of these several self-fertilized lines
will show that some have desirable characters, such as straight
rows, good-shaped cobs, etc., while others. may have irregular
rows and cobs with large butts. Self-fertilization, therefore,
tends to uniformity of type in each line, but this uniformity is

an excel.
eNvViron.
valuaple
soil angd

ut the
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ed by a sacrifice of vigor, although some isolated lines are
yigorous than others.
y system of selection of corn, if long continued, tends toward
iformity of type, and if too close a uniformity is obtained,
‘of vigor generally results. The comparatively small yields
e Hopson’s Longfellow and the Illinois High and Low
ein types of our experiments may, in part, be attributed to
ose selection they have undergone.
lection, however, has an important place in corn breeding
 probably many of our best Connecticut varieties could be
ther improved in this way. After two varieties have been
Geiently improved by selection, an increased yield can be fre-
tly obtained by a first generation cross between these varie-
This is due to the increased stimulus to development which
often obtained in the first generation of a cross between pure

general, the first generation cross between two varieties is
re vigorous than the average of the parents, although a few
ptions to this rule have been noted. Many results have also
n reported in which the cross is more vigorous than either
ent.

‘he results of a series of such crosses as we have made are
ren in detail in this paper as a contribution toward the determi-
Hon of what crosses, if any, are valuable for Connecticut.
e results show that the commercial growing of a particular
generation cross should not be taken up until the cross has
proved its value in actual competition with the parental varieties.

VARIETIES USED IN THE EXPERIMENTS.

To determine which varieties should be used in the experi-
ts was not easy and we do not claim that we have included
of the better ones. As far as possible, varieties were selected
ich had been grown under the same conditions for a number
years and which were believed to be among the better varieties
the State.

The following descriptions give the name of the corn, the
Selection number under which it appears in our tables, the name
of the grower from whom the seed was obtained, and some facts
out its previous history.
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YELLow FLINTS.

Longfellow, No. 1. From George A. Hopson, Wallingforq,
Conn.

This variety has been grown by Mr. Hopson for the last six
years and is a uniform type with a small cob averaging about 1o
inches in length. Selection by the ear-to-row method was prac-
ticed for two years, and in other years the seed was selected at
husking time. The original seed was obtained from the Long-
fellow family of Groveland; Mass., and was introduced to the
trade about thirty years ago by Mr. Gregory of Marblehead ag
one of his specialties, and called “Longfellow corn.” In aji
probability the many strains of Longfellow now grown are
descendants of the variety produced by the Longfellow family.

Longfellow, No. 21. From S. D. Woodruff & Sons, Orange,
Conn.

This is a large flint variety and the ears have a characteristic
appearance, averaging about 10 inches in length. The cobs are
over-large at the butt and consequently the ears are somewhat
difficult to husk. It has been grown on the same kind of land for
about eight years and seed has been saved from the better ears.

Canada Improved Flint, No. 2.
ville, Conn.

This was produced several years ago by crossing a yellow
Canada variety with Nantucket Top Over, and selection has been
practiced at harvest. The ears are of medium size, cylindrical,
and well filled out at the tip and butt, and average about 8 inches
in length.

From O. S. Olmsted, Hazard-

Improved Canada, No. 3 and No. 20.
Hockanum, Conn.

This type has been grown on the Brewer farm for many years
and for the last eight years selection of seed has been made by
picking out those stalks which, under competition, gave the
better yields. The ears are of uniform appearance but vary con-
siderably in length, averaging from 8 to 10 inches. The stalks
are of good size.

From N. Howard Brewer,

VARIETIES OF FLINT CORN. 357

da Flint, No. 9. From M. C. Hayes, Granby, Conn.

nada Flint has been grown on the same farm for over twenty
. and seed has been saved at husking time from those .stalks
ch produced two good ears. The ears average about 7 mcheF
}lgth and are of uniform appearance. Under good condi-
's nearly every stalk produces two ears and many stalks pro-

, three ears.

Flint, No. 23. From Thomas Griswold & Sons, Wethers-
eld, Conn.

s variety has been grown at the Griswold farm for four
“and the better ears have been selected for planting. They
oe about 8 inches in length and are of good shape.

w Flint, No. 26. From E. E. Burwell, New Haven, Conn.
is has been grown in New Haven for more than twenty-five
The cob is small with a good butt, but does not tip out
well. The variety is vigorous and the ears average about 10
s in length.

te Flint, No. 10. From F. B. Walker, Granby, Conn.

is variety is the result of a cross which was made about
years ago. The ears are somewhat variable in length and
a small cob.

 Flint, No. 8. From Perley Davis, Granby, Mass.

is is a uniform variety with good-sized kernels and ears
ut 974 inches in length. Selection by the ear-to-row method
eeding has been practiced by Mr. Davis, resulting in corn of
form appearance. There is a slight color to the outer hull
makes the kernels dark yellow.

Waite FLINTs.

e Island White Flint, No. 28. Obtained through the kind-
ness of S. C. Damon of the Rhode Island Experiment Sta-
. tion, Kingston, R. L.

Selection by the ear-to-row method has been practiced for
Veral years, which, as Mr. Damon informs us, was of consider-
21
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by

ble’s Vellow Dent, No. 16. From C. L. Howes, Stamford,
- Conn.

Celection has been practiced for two years by the ear-to-row
thod of breeding. The ears are cylindrical, of medium length,
4 average about 18 rows.

able value in improving the yield, but in later years selection hag
simply kept the variety in a state of improvement. The %
are of uniform appearance, averaging about 8 inches in length"
and well filled on tip and butt. :

’
)

Sanford’s White Flint. From F. S. Platt and Company, Ney,
Haven, Conn. :
The ears are tapering, with small tips, and average about 9
inches in length. y

er's Dent, No. 18. From N. Howard Brewer, Hockanum,
. Conn. ;

I produces ears of good length, cylindrical shape and straight
; It is a selection from Reid’s Yellow Dent. With us it
roved too late for a husking corn. Mr. Brewer grows it

Smut Nose White Flint. Obtained through George A. Hopson, rong, heavy land, while our tests have been made on light

Wallingford, Conn..
This variety has been grown in Wallingford for several years,
It receives its name from a slight color of the outer hull. The
ears are about 9 inches in length, well filled out at tip and

buti, and cylingrical in shape. as far as possible, dissimilar ears have been selected, pre-

bly to avoid too close inbreeding. Many of the ears have
rp point on the seed at the place of attachment of the silk.
variety has been grown on light sandy loam and matures
y. The average number of rows on the ear is 12 to I4.

) Dent, No. 24. From Thomas Griswold & Sons, Weth-
rsfield, Conn. :

is variety has been grown on the Griswold farm for four
or more and the better ears have been selected for seed.
an early maturing dent, averaging from 12 to 14 rows to the
The ears are somewhat conical.

Mammoth White Flint. From O. S. Olmsted, Hazardville, Conn.

This is a large, vigorous flint. Some stalks produce two ears,
which average over 12 inches in length. The butts are large and
the tips do not fill out well. This corn is used by Mr. Olmsted
for silage.

LEAMINGS AND OTHER YELLOW DENTS.

Stadtmueller's Leaming, No. 14. From F. H. Stadtmueller, Elm-
wood, Conn. ,
This has been grown by Mr. Stadtmueller for about eight
years. The ear-to-row method of breeding was used for two
years and seed selection at husking has been practiced in other
years. The cobs are of medium size, somewhat tapering, and the -
seeds are not very long. The corn has a vigorous habit and will
give good results under various conditions. The ears averag€
about 18 rows and are of medium size. ;

Waite Cap YELLow DENT.

Dent, No. 25. From W. D. Hall, Wallingford, Conn.

is is an early dent of medium size and good vigor. The cap
e seeds is white and there is some variation in the intensity
e yellow color underneath the cap. The ears fill out well
he tip, but the butt of the cob is over-large.

Leaming, No. 19. From W. O. Burr, Fairfield, Conn.

This has been grown by Mr. Burr for a number of years and
seed selection has been made at husking. It matured late in ouf
tests, but it grows to a large size and might prove valuable fof
silage.

WHITE DENTS.

is High Protein, No. 20. Obtained through the courtesy of
" L. H. Smith, from the Illinois Experiment Station, Urbana,
- Ilinois.
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For over ten years the Illinois Station has selected for high

protein content, and the variety now averages about 14 per cent

protein.

Illinois Low Protein, No. 21. The same variety as above,
selected for low protein by tHe Illinois Station, averages
between 8 and g per cent. protein.

COMPARISON OF COMlMER‘CIAL VARIETIES AND FIRST
GENERATION CROSSES BETWEEN THEM.

In order to make a number of crosses with the use of a single
isolated breeding plot, several varieties as females were crossed
with a single male variety. In general the following methods
were used in our tests:

Average seed ears of the different varieties were given a num-
ber and stored in our seed room. A sufficient amount of seed
of the male variety for every other row of the breeding plot was

obtained by mixing a small quantity of kernels from each of the
ears to be used as the male parent. Two or three selected ears
from each female parental variety were given a variety num-
ber. If the variety was given No. 3, the different ears were
designated as 3—1, 3—2, etc. A small quantity of seed of each
female ear was then planted in the breeding plot and all of the
female varieties were detasseled before the pollen appeared. The

crosses were then numbered 3—I X 14, 3—2 X 14, etc., No. 14 .!
representing the male parent. At maturity a number of seed‘
ears of each cross were harvested and also a number of ears of

the male parent. v

Row tests were then made the following year and comparative
results obtained by growing the cross, the female parental rem-
nant ear, a mixture of a small quantity of seed of the several
male remnant ears, and a mixture of seed from the male ears of
Thus in each test two male rows were growi,
one row from a mixture of seed from two-year old ears and
one row from a mixture of seed of one-year old ears, which wer¢
grown on the same land as the crossed seed, also one row from
2 mixture of ears of each cross, and one row from the remnants

the breeding plot.

of each female two-year old parental seed ear.

This method was used to determine whether, in general, dif-
ferent ears of the same variety would give like results, and als0
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to show the degree of correlation between the yield of the female
remnant ears and their respective crosses.

" Nearly perfect stands of corn were obtained by planting from
" four to six seeds in each hill and later thinning the hills to three
alks. After each variety was harvested and the resulting ears
eighed, a basket of each was weighed and stored in the crib
to further dry. These baskets were reweighed about January
first and the yield reduced according to the shrinkage. As a
further correction of the yield, each basket of corn was shelled,
d corrections made for variations in shelling capacity.

§ he Stadtmueller’s Leaming Crosses at Mount Carmel in 1912.

The corn plot in 1912 was grown at our experimental farm in
ount Carmel on land which had not been cultivated for a num-
ber of years and which grew a hay crop in 1911 which was
scarcely worth harvesting. The land was given a light coat of
anure in the fall of 1911, plowed, and the following spring an
erage dressing of fertilizer was applied broadcast. The corn
as planted about May 15 in hills 324 feet each way and fifty
Is in length. The summer of 1912 was very dry, the old turf
not decompose, and consequently the corn made a small
owth.

Table I gives the results obtained from the crosses in which
tadtmueller’s Leaming was used as the male parent. The
der of planting is given and also the crib-cured yield of the
Tespective rows.

v

© In this table are seven cases in which a row from a mixture
L seeds from the original 1910 Stadtmueller’s Leaming ears was
rown beside a row produced from a mixture of seeds of the
I ears which were grown in the breeding plot.

The two-year old seed yielded more than the one-year old in
ur tests and less in the other three. The total yield from the
ven rows grown from the 1910 seed was 344.1 pounds, while
€ 1911 seed gave a yield of 325.4 pounds. If we discard rows
and 30, in which the large difference in yield is certainly not
€ to the age of the seed, the yield from the one-year old and
O-year old seed is nearly the same. Thus we may conclude
carefully stored two-year old seed does not necessarily give
Smaller yield than one-year old seed similarly handled.
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TaBLE I.—YI1ELD OF CRIB-CURED CORN ON PLOT IN WHICH STADTMUEL o,
LEAMING WAS THE MALE PARENT. ' LENGTH OF EACH ROW 162 FEgp

3 E . 2
Variety- g S| £ .~ Variety. 8 s

8 gl 2 . 8 v

e of & < 3

[} R @ é’
Brewer's Dent........... 18—1 | 1/30.0|| 1. High Protein........ 20—1  |sp/i8
Brewer's Dent X Leaming|r8—13 14| 2|33.6|| Ill. High Protein X Stadt- 12.
Brewer's Dent........... 18—2 | 3|37.6 mueller’s Leaming . ...|20—2X 14|25
Brewer's Dent X Leaming|18—2X 14| 4/45.6|| I1l. High Protein........ 20—2 (28

Stadtmueller's Leaming, Stadtmueller's Leaming,
1931 Seed L Gala 14—2

Stadtmueller’s Leaming,

u

W
o]

O

Stadtmueller’s Leaming,

1910, Seedi .. il 14—3 | 6|37.7 TqroiSeed (il L ahl «.+| I4—11 |30|cH
Burr’s Leaming X Stadt- Ili. Low Protein X Stadt- -
mueller’s Leaming..... 19—1X 14| 7(45.7 mueller’'s Leaming....|21—2X 14{31|s1.
Burr's Leaming.......... 19—1 | 8|50.4| Ill. Low Protein........ 21—2 (32|37

Burr's Leaming X Stadt- I1l. Low Protein X Stadt-
mueller’s Leaming ..... 19—3X 14| 9/46.4 mueller’s Leaming ....|21—1X14(33

Burr's Leaming...... ...!| "'19—3 |10/61.1|| Ill. Low Protein........ 21—T |34 3

Stadtmueller’s Leaming, Stadtmueller’s Leaming,

1010 SeediHELIUSs S 14—4 |1147.7 Tgroigeedy iy nal o 14—12 (3549,

Stadtmueller’s Leaming, Stadtmueller’s Leaming,

1911, Seed . Ll voeee| I4—5 [I243.1 10UE Seedl. b iwliny 14—13 |36
Dibble’s Dent X Stadt- Mammoth Flint X Stadt-

mueller’s Leaming..... 16—3X14|13(43.7 mueller’s Leaming....|5—1X14 |37
DibblelsiDent,. . adoaudis 16—3 (14/52.4|| Olmsted’sMammothFlint, s5—1 |38
Dibble’s Dent X Stadt- Mammoth Flint X Stadt-

mueller’'s Leaming ..... 16—5X 14(15/45.6 mueller’s Leaming....| 5—2X 14|39
Dibblels Dent... . dukiae. 16—s5 |16/46.4|| Olmsted’sMammothFlint} s5—2 40

Stadtmueller’s Leaming, Stadtmueller’s Leaming,

1911 Seed| i, LIS 00N 14—6 [17/50.8 TQT T Seed il L il 14—14 |41/44.

Stadtmueller’s Leaming, Stadtmueller’s Leaming,
Tpro Need L NG 14—7 [18[48.5 0 Topke 7o AR AR b gt 14—15 (42

Holcomb’s Early Dent X Davis’ Flint X Stadt-
Stadtmueller’s Leaming (15—5X14/19{47.3 mueller’s Leaming....[8—2X14 (43

Holcomb's Early Dent ...| 15—5 |20(49.8|| Davis’ Flint............ 8—2 |44

Holcomb’s Early Dent X Newgate Flint X Stadt-
Stadtmueller’s Leaming |15—6X14(21|57.8

Holcomb’s Early Dent...| 15—6 |22(55.1I

Stadtmueller’s Leaming,

mueller’s Leaming....|[10—1X14/45

Leaming X Watson’s

soiT Geed il MRIEES I14—10 |29(44

Newgate Flint.......... ro—1 [46|3%4

1970 Seed ) s a ks Sl 14—8 |[23]52.7 White Flint (self pol-
Stadtmueller’'s Leaming, linated 3 yrs.).ccveen-. 14X No. 5|47
073 01T N LA QR 14—9 |[24/30.4|| Stadtmueller’s Leaming,
I1l. High Protein X Stadt- P R 14—16 (48
mueller’'s Leaming..... 20—1X14|25|52.8

Seven tests in the table give an opportunity to compare the
yield from the remnants of two ears of each female variety with
the respective cross between each female ear and the male parent.
In five out of the seven tests the highest yielding cross was pro-
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TasLE II.—CoMPARATIVE YIELD OF FIRST GENERATION
Hysrips AND THEIR PARENTS.
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ed from the highest yielding female ear, and in two cases
posite results were obtained.
Itis also of interest to note that there is a gradual increase of
jeld from Row 1 to Row 18, presumably due to differences in the
and. This is clearly brought out by examination of the respec-
e yields of Stadtmueller’s Leaming, Rows 5, 6, 11, 12, 17
and 18.

; 2 2 CY:
g Kol s O
e 3 g R e
Variety. & = -F- ot §EE
3} k) e Eoa 890
gc | 383 | &8
a a wr 5° S
adtmueller’s Leaming...; Aug. 15| Sept. 22| 88.9 38.9 100.0
Brewer's Dent ........... sidart Oet (5 1 88ig 38.2 98.2
e e S b & o QD £l VA R 40.2 103.3
adtmueller's Leaming...| ‘ 14| Sept. 17| 9o.I 42.5 100.0
urr's Leaming .......... R (0 0 T2 Sl o e {0 o S 54.6 1332
.................... ‘““ 15| Sept. 26| 94.3 46.5 108.7
adtmueller's Leaming...| * 12 g2 48.3 100.0
BEble's Dent.. ... .. L0 ‘: 14 Fy Lot o7eB 50.2 103.9
FOSS...vuvneernnnannnees 15 AT ;| 95.5 45.4 94.0
tadtmueller’s Leaming...| ‘11 8 26 1 0300 51.4- 100.0
olcomb’s Early Dent....| * 2 siiihgatl 8204 53.3 103.7
IR e et 0N R BEE® ¢ SN 48708 53.4 103.9
adtmueller’s Leaming. .. i i & B =% o 50.3 100.0
fiHigh Protein......... (YIS, Gt gl i gBiO 39.7 78.9
....... st e st TS EISEDt 23011900 4 55.1 109.5
adtmueller's Leaming...| ‘ 12 $0 TR 9T 5 50.1 100.0
it ow Protein.......... SRe L0 T S o o e 42.3 84.4
......... el e NS epel oL 1 g3 § 53.3 106.4
tadtmueller’s Leaming wlire G |l Y ot 49.2 100.0
ammoth White Flint....| ‘* 12 g8 qit8gus 49.8 101.2
IR ol o v s sy w4 il 5 RN 5 o MR e ¢ 0TS 56. 115.0
adimueller’s Leaming...| ‘' 12 S £ 1 49.4 100.0
IR ELInt, o s July 31 g g i a8 40.6 82.1
......... bl A S Ve T 46.5 94.1
adtmueller’s Leaming...| Aug. 12 LU €. - 0% bt o 0 100.0
BWgate Flint ... ... 0000 July 31 AR R 1 42.1 85.2
.......... APRTORNIA TR R G VT (O Rt e, 1 50.6 102.4 .
adtmueller’s Leaming...| *‘ 12 AR <o 1 GEEL. L3 49.4 100.0
L. X No. 5, White Flint
BEhred 3 yrs)). .ol 5 Lol ol s e 55.8 112.9
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Table II is a condensed report of the crosses and parengg »
gives the date of silking, the date of maturity, height of 8 a
yield in bushels of shelled corn, and comparative yield. Ag 4
Stadtmueller’s Leaming variety was grown with each crogg
variety has been used as the standard of comparison fo;
computation of comparative yields. 3

There is considerable variation in the time of maturity, In" :
nine tests the crosses are of- intermediate habit, three of
crosses maturing later and six earlier than the average of he
parents. The average time of maturity of the parents ape
crosses is, however, nearly the same, if we consider all nine test.
together. i

In height of plants again, there is an intermediacy of habjt
though there are two crosses (Brewer’s Dent X Leaming
Illinois High Protein X Leaming) in which the cross surpass
either parent. The average height of the crosses is go.2 in¢
and of the parents 89.3 inches.

As shown in the last column of the table there are five cross
which gave a better yield than either parent, one which equa
the better parent, one which gave a larger yield than the aver
of the parents, one which yielded less than the parental aver
and one which yielded less than either parent.

The largest increase over either parent was 13.8 per ce

which was obtained in the Mammoth White Flint X Leai
cross. The only other significant increases in yield, both be
over 6 per cent. larger than the better parents, are in the cross

between Stadtmueller’s Leaming and the Illinois High and Illinois

Low Protein types. The cross between Newgate Flint and Lea
ing is also a good one, as a slight increase of yield over the be
parent was obtained, together with a week’s earlier maturity-
The Davis’ Flint X Leaming cross, which gave a slight incre?
in yield over the parental average, matured nearly as early as
Flint parent and twelve days earlier than the Leaming.
The Burr’s Leaming X Stadtmueller’s Leaming an
Dent X Leaming crosses both gave a smaller yield than
average of the parents. The Burr’s Leaming parent did

mature until October 1, a date much too late to be Saf‘z fo;;
¥

husking corn in Connecticut. Dibble’s Dent gave a 800 .

but the cross yielded less than either parent.
Further discussion of results will be made after the pres
of our other data.

d Dibble’s

entatiof
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YieLp oF CriB-CURED CORN IN 1912 ON PLOT IN WHICH
on’s- LONGFELLOW WAS USED AS THE MALE PARENT.
LENGTH OF EACH ROW 162 FEET.

........

........

.........

.........

Selection No.

[
8—2X1
8—2
1—8
1—9

9g—IXI
9—I

9—3X1

l Row.

LN -
w
o

42

12

13
14

15
16

17
18
19
20
21

22

23
24

|25

(ST
o w

»
O
0 O O O

’ Yield in Pounds.

3I.

34.
41,

44.
49.

39.
36.
41.
38.
39.
35.

44.
41,

53.

[ S

e

-~y

=

®» O W

2
Variety. 5
&
Hayes’ Canada Flint....| 9—3
Hopson’s Longfellow, :

rgroraeed’ Vol I—1I0
Hopson’s Longfellow,

1a70 Beedysilis i il 1—II
Holcomb’s Early Dent X

Longfellowe sl 000N 15—I1X1I
Early, Denti ot Jueh I5—1
Holcomb’s Early Dent X

Longfellowil Ll 5 I5+2XT
BarlysBentiodie ool oy 15—2
Hopson’s Longfellow,

ROAT Seedhilid i S I—12
Hopson’s Longfellow,

bo% 73 i o MR ot b 1—13
Olmsted’s Mammoth

Flint X Longfellow...| 5—2X1I
Mammoth Flint......... 5—2
Olmsted’s Mammoth Flint

seLongfellow o oni 5—3XI
Mammoth Flint......... 5—3
Dibble’s Dent X Long-

fellomel ool ia Mt 16—1X1
Dibble’s Dent . .04 16—1
Stadtmueller’s Leaming

MiLongfellow (20, 14—1X1
Stadtmueller’s Leaming.| 14—1I
Brewer’s Dent X Long-

Sellow. . L louds by Bl sy 18—5X1
Brewer’s Dent. .. ...% .. 18—5
Hopson’s Longfellow,

TH10 Seed LU G I—14
Hopson’s Longfellow,

TgrEiSeed LB L L uiida A 1—1I5
Hopson’s Longfellow X

Stadtmueller's Leaming| 1—1X 14
Hopson’s Longfellow ...| I—1

{ Row.

|

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

Vield in Pounds.

W W v
g ot W

B o
o N

wm
[oR)

w
-

O w
®o
FS

3

(ot
o

o
w
~ O

(=
(=]

v
R

N
~
~

28.

61.
28.

o =

o0

O

Hopson's Longfellow Crosses at Mount Carmel in 1912.
‘tests reported in Tables III and IV, in which Hopson’s
low was used as the male parent and standard of com-
l, were made under the same conditions as the previous
of Tables I and II.
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Table III gives the row yields and the order of planting. Thepe
are seven cases in which row yields from 1910 seed are Come
pared with 1911 seed. In two cases the results are the same ir;

BLE IV.—COMPARATIVE YIELD OF First GENERATION
HysrIDS AND THEIR PARENTS.

one case the two-year old seed gave & slightly greater yield, ap, P 5 £ 3 %e
in four cases the one-year old seed gave the greater yield. The 2 ] 55 L e
total yield from the two-year old’Longfellow seed for the seven b 3 g L E;f‘% izs
rows was 237.6 pounds, and from the one-year old seed 240.5 § é 2"5*% Eﬁg 55‘3
pounds. - The difference, 2.9 pounds in seven rows, is much t(;o
small to have any Signiﬁcance. son's Longfellow. . ... ]l{l‘y 29 | Sept. 3| 65.0 30.3 100.0
Of the six tests, in which the_remna.nt of two ears each of the - mst.ef if:i'f‘??:::::::: I :g U8, :; gg:g :2:2 ‘,3§;Z
female parents are cqmpared with their respective crosses, there 5 T nutollow T IR 66 i solo
are fou$ cases in which the better yielding female ear gave the szzltlesFlintg AN PR 29 Aupg, ,3 73:; 3829 136.6
better yielding cross. There seems to be a distinct positive cor- e Shueoilcuritiaod et 3% il 2385
relation between the yields of the Newgate Flint, Brewer’s Flint, pson’s Longfellow..... “ 30| Sept. 1| 70.4 35.5 100.0
and Hayes’ Flint parental ears and their respective crosses, and ewer's Flint........... Aug. i g 3;“: ig‘; ;:gg
an equally large negative correlation in the case of Holcomb’s r - , ............. g : : .
Dent parental ears and crosses B e
In considering the date of maturity (Table IV) we find that HOSS.. oo coieereent s Ang. 8 |.Sept. 01 74X | 43:3 } 11D
some crosses are earlier and some later than the parental aver- pson’s Longfellow..... Taly gr bl italiiga 6l 370y 100.0
age. Time of maturity is an inherited character, but somewhat i ”: _Flim"::::::::::: ;g A:g 2; ?I,’; : 13'% gg:
dependent on environmental conditions. The average date of ; L P @ P : i 'o
maturity of the parents and crosses for the ten tests is nearly i i i SN Aug. a Sept. < 2{;’_‘; ng: 123:4
the same. | Cross.......0oceelne e Rl UG T e W B (S 48.3 129.1
Height of plants was generally intermediate in these crosses. , son’s Longfellow..... July 30| Aug. 30| 71.3 | 37.4 100.0
Two of them slightly exceeded the taller of the parents, while = R it Flint.. o] Ak 7 b W 5 ] N
seven were slightly taller and one was slightly shorter than the L : s o
parental average. The average height of the parents was 76.7 ,:‘,‘;!;s,)L;’,ﬁ?_"f‘_l_"fjj;;; ;\uﬁlg. 3(5) g‘e‘}ﬁ; 3: gé:g 2:;2 ;g‘;:g
inches and of the crosses 80.4 inches. b Cross................eeee o8 h v xall 88,3, | 4940 | 1506
The comparative yield given in the last column of the table Hopson’s Longfellow.. ... July 30| Aug. 30| 71.3 | 32.8 | 100.0
shows that the Longfellow gave a smaller yield than any of the R caming............ At;g. 1;3 AS\?L e 65.1 :gg.t
other varieties, with the exception of Olmsted’s Canada ip}b'cXI'é}ééér:::::::: {\uué. 32 Sepgt.. 39 ?.:‘.‘ ;tg 218.2
Improved. The yield of the Davis’ Flint parent was, howevet, opson’s Longfellow..... July 30| Aug. 30| 65.6 | 32.8 100.0
only slightly greater than the Longfellow. The other varieties fa Denti ... Ll Aug. 12 | Sept. 23| 03.5 | 49.2 | 150.0
show from 29 to 98 per cent. greater yield than the Longfellow. U = =~ U B o) L 1

It is, of course, not reasonable to expect an early variety to
give as large a yield as a later one and, other conditions being
equal, there is a distinct correlation between yield and time ©
maturity. As four of the female parental types are much later
in maturity than the Longfellow parent and as the cross is 11
general intermediate in time of maturity, it is hardly reasonablés

with an extra stimulus to development, to expect the cross
give as large a yield as the later parent.
‘Of the ten tests, four gave a slightly larger yield than thebetter
ent, five an increase over the parental average, and one a
ht decrease from the parental average.
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The beneficial crosses were Olmsted’s Flint X Longfellow,
which gave 3.6 per cent. increase over the better parent, the Davig’
Flint X Longfellow with a 9.7 per cent. increase, the Hayeg’
Flint X Longfellow with a 4 per cent. increase, and the Brey.
er’s Dent X Longfellow with a 2.4 per cent. increase over the
Dent parent and a gain of eleven days in time of maturity.

The Dibble’s Dent X Longfellow was the only cross which
gave a decrease over the average of the parents. It is a peculiar
coincidence that Dibble’s Dent also gave negative results when
crossed with Stadtmueller’s Leaming.

Tests AT BLOOMFIELD IN 1913.

Several of the crosses and parents which were grown at Moun?
Carmel in 1912 and 1913 were planted at the Windsor Tobacco
Growers’ Corporation, in Bloomfield, Conn., on land which was
used for tobacco the previous season. Our thanks are due to
the Corporation for the use of about an acre of land for the
tests.

Many sections of Connecticut suffered severely in 1913 for
lack of rainfall, and in no section of the State was this condition
more apparent than in Bloomfield. During the early part of the
season the rainfall was normal, but from the time of the appear-
ance of tassels on the early varieties until late in the fall, the
- crop suffered severely. A

The results obtained are presented in Table V. Sixty hills
from each plot were harvested, husked, and the corn stored in
baskets until the last of December, when it was weighed and the
yield determined. As the earlier varieties had a more favorable
growth period than the later ones, the comparative yields are of
little value.

One of the most interesting features of the test was apparent to
all who saw the corn in the field, i. e., the fact that the Dents
did not suffer so severely for lack of moisture as the Flints.
Stadtmueller’s Leaming and Mammoth White Flint have about
the same height and mature at about the same time under fairly
favorable conditions (see 1912 tests), yet in extreme dry weather
the Leaming grew much taller than the Mammoth Flint and gave
nearly twice as large a yield.

The average yield of the Longfellow, Brewer’s and Newgate
Flint varieties was 25.6 bushels of shelled corn per acre. The
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e rage yield of the Holcomb’s Early Dent, Grisv{old’s Early Dent
yd Tyler Dent, which mature about the same time as the above

dints, was 33 bushels. Observation showed that the ea:rly dents

thstood the dry weather much better than the early ﬂmts:.

Of the Stadtmueller’s Leaming crosses, Newgate Flint ><

ming and Early Dent X Leaming proved better than their

s

" TapLE V.—COMPARATIVE YIELD OF FIRrsT GENERATION
" CROSSES AND THEIR PARENTS. BLOOMFIELD, 1913.

Bushels
Variety. Shelled Corn
per acre.
Stadtmueller’s Leaming (male parent)...... ...o.ovovennans 24.2
fBrewer’'s Dent  ..........cc0000nanen et 151
ewer’s Dent X Stadtmueller’s Leaming .................. 221
ot R SR BN S EABE RS N SR R A G RS s A 15.0
Protein X Stadtmueller’s Leaming.......... 2I.5
igh Protein....................... REREEETE 14.g
igh Protein X Stadtmueller's Leaming 23,

olcomb’s Early Dent............ SRR S U S 24.0
arly Dent X Stadtmueller's Leaming ........oooovvnnnnn. 27.0
G Flint, . .0 oo ool gt T 24;.4
ewgate Flint X Stadtmuellér’s Leaming .................. 28.4
B oth - White Flintualoo. cviaiaiil Snallasmsd g v o sl g ‘ 12.7
ammoth White Flint X Stadtmueller’s Leaming........... R
opson’s Longfellow (male parent).............ooeoviianns 24.5
LA N G R R e R R B e I5.1
opson’s Longfellow X Brewer's Dent.................... 19.5
IAITh WHIte FHDE 50iad i b ide s ioie s by s is4osaist oot st wis o wfa s 4.7
ammoth White Flint X Longfellow...........cocoaninn. 25.7
wer’s Flint (male parent)...........cocooen.nn s i FRERES 26.0

. White Flint X Brewer’s Flint................0 .00 . .. 27.9
jall’s Tyler Dent ...... ...l e 3307
all’s Tyler Dent X Brewer’s Flint........... ............ 35.7
i s Early Dentid . Inanan o e Tt s s i e i 41.3
wold’s Early Dent X Brewer’s Flint ................... 37.1

*End plot grew beside a flint variety which was planted\about 2 weeks
1 the dent.

;rents. The Newgate Flint X Leaming cross also proved to be
good one in the 1912 test. )

- The Brewer’s Dent X Leaming, High Protein X Leaming and
w Protein X Leaming crosses, which gave an increase over
e better parent in 1912, gave an increase over the average of the
rents in this test but slightly less than the Leaming parent.
"his may be explained by the fact that the Leaming matured
arlier than either the crosses or female parents and consequently
ffered less from the drought.
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Brewer’s Dent X Longfellow gave about the sam
parental average. Mammoth White Flint X Longf
increase over the better parent. :

The Rhode Island White Flint X, -Brewer’s Flint and Halrg
Tyler Dent X Brewer’s Flint crosses yielded more than
their parents, and the Griswold’s- Early Dent X Brewer’s Flint
cross more than the parental average. The comparatively
large yield of Griswold’s Early Dent variety may partly pe
explained by the fact that it was the end plot of our test ang

was planted ten days earlier than the commercial field at its side,

The average yield of bushels of crib-cured shelled corn of the
three male parents was 24.9, of the female parents 21.0, and of
the crosses 26.4, or an increase of 14.9 per cent. in favor of the
crosses over the average of the parents.

ellow gave ap,

Tests AT MouNT CARMEL IN 1913.

The same plot on which corn was grown in 1912 was used for
the tests in 1913.

Previous tests indicated that highly selected varieties which
matured at®about the same date and gave about the same yield,
if differing in other characters, would prove the better parents
for a first generation cross. Accordingly, as far as possible,
such selected varieties were used in this test.

The season was fairly favorable at Mount Carmel, as we were
fortunate in havimg showers to tide over the dry weather period.
A moderate dressing of manure and fertilizers was used on the
corn plot.

Table VI gives the order of planting and row yields of the
parents and crosses. The Brewer’s Flint parent was grown for
comparison with each cross. In each test three female remnant
ears and their crosses were compared with one-year old and two-
year old Brewer’s Flint seed. As a further attempt to obtain
accurate results, the crosses and parents were separated by discard
rows which were not used in the computations.

Of the six tests of one and two-year old Brewer’s Flint seed,
there were three rows in which the 1911 seed gave a slightly
greater yield and three cases in which the 1912 seed proved
superior. The total yield of the six rows from the two-year old

¥

e yield as the 8

BREWER'S FLINT CROSSES.

Y1eLD oF CriB-CURED CORN IN 1913 ON PLOT
7,
swER'S FLINT WAS USED AS THE MAaLE PAREN

EACH ROW 162 FEET.
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LENGTH OF

S I AND 2 IN WHICH

191 1 Seed

1912 Seed

Longfellow.

......
......
......
-----------
........

---------

¢ 1912 Seed
‘ 1911 Seed
L

Selection No.

20 discard
20—1
20—2

21 discard
21—1
21—2
21—3

21 discard

21X 20 discard
21—1X20
21—2X20

21—3X20

.|21X 20 discard

28 discard
28—1
28—2
28—3

28% 20 discard
28—1X20
28—2X20
28—3X20

28X 20 discard
20 discard

20—3
20—4
26 discard
26—1
26—2
26—3
26 discard

26% 20 discard

26—1X 20

26—2X20

I Row No.
Yield in Pounds.

l

43.7
48.
52.
40.
48.
53.
42.
49.

O UL LI N
oW OH N O

(=]

962.

=

10/61.
11|59.
12|57.
13/61.
14/53.
15/64.
16/60.
17|55-

18/67.

® . WA ONO 0 O

19(65.

-

20/62.

5]
L
[e))

&

FS

22(62.
23/64.
24(62
25|58
26/59.
27/68.
28(63.
29/64.
30/62.

a\\,oonn'm.ooo

31/65.4
32/66.7
33/64.6

~O ~3

4

5

&

Variety, Selection No. 2 ;S

gl ©

&) &

Burwell’s Flint X
Brewer’s Flint...... 26—3X20 |34]67.0
11’s Flint X !

BuBr::;ve:'s Fhatl s 26ng_dxsc3rd gg 22?
i ) iscar 4
Gnsw‘r?ld s .Dgfxt. 2424—-1 i1 o

& S 24—2 38(35.6
@ o L 24—3 39(58.3
i TR 24 discard  |40/52.7
3 b "
Grgggx}g"i l}S?lexgtx ...|24X20 discard |41/57.9
Griswold’s Dent X
Brewer’s Flint. ..... 24—1X20 [42/66.3
Griswold’s Dent X
Brewer’s Flint. ..... 24—2X20 |43(66.2
Griswold’s Dent X
Brewer’s Flint. ..... 24—3X20 |44 64.6
iswold’s Dent X !
Grllasrvxver's Elinty. 24X 20 discard |45/69.8
4 int, 1911
il IO
Brew?ir’s Flint, Ig[.z. i LR ; 4; b
's Flint. ....... 20 discar 4854 .
Bre‘?‘v‘e! ; Fl}?t: .... 20 discard 1/43.
A (; 2
Mo o A
b T Qe 8.1
San‘f‘ord’s ngte Fl‘i‘nt. 222d21iclard .; (5)2:0
e 11 14 22—2 6 57.4
6 66 ‘s 22—3 7 51 .9
88 8 ke 22 discard 8[55.7
’'s White X g
Salgfr(:;s;’s Fllint ...... 22X 20 discard | 9|56.5
ford’s White X
Sagrewer's B3 o ST 22—1X 20 10/56.0
’s White X
Sagfr?v?;'s Elint.oils. 22—2X20 |11]59.6
4 d’s White X
Saﬁﬁ‘é;er's FlintlL5 22—3X 20 12|57.3
d’s White X )
Sagic:ve?'s § 20 54y SERY 22><2o.dlsc3rd ii g;t:
GriS\Hold's Car}z‘ida. gk 232c;1ictar o ot
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_',Experiment Station, 28—1 and 28 —2 were from detasseled stalks
~ which had been pollinated by another selected strain of the same
variety, while 28—3 was from a crop rotation plot. It is of
interest to note that the yields from 28 —1 and 28—2 exceeded

TaBLE VI.—YIELD oF CRIB-CURED CORN IN I9I3 ON PLOTS I AND 2 IN o
BREWER’S FLINT waS USED AS THE MALE PARENT. LENGTH or 1
EACH ROW 162 FEET—Continued, :

| 3
& r
3
Variety SelecionNay. || & f Viidery i TaBLE VII.—CoMPARATIVE YIELD OF FIRST GENERATION
; : = 5 B
i L HyBRIDS AND THEIR PARENTS. Mt. CARMEL, 1913.
2| = | 3
'_k § g g‘ ‘? -ﬁ g o:é;
Griswold’s Canada..... 23—2 16/56.8|| Smut Nose White X ) = 2 28¢ i
& AL S 233 17/56.6 Brewer’s Flint......| 30—3X20 Variety. o = 5g e 5 &
e “ .....| 23discard |18/61.9|| Smut Nose White X e = =38 Ef,
Griswold’s Canada X Brewer’s Flint...... 30X 20 discarg 8 2 5 Ss
Brewer'’s Flint. . ..... 23X 20 discard 19/57.9|| Hall's Tyler Dent ....| 25 discarq 5 T
Griswold’s Canada X 't i A 25—71 i ) !
> R « “ “ Brewer’s Flint..... ST July 26 | Aug. 27 53.7 100.0
Gr}i35rv§m?‘lr’: (I;::r?;da Vi AP EAOIT a9 « i A Zg:: " Woodruff’s Longfellow ..... :: 29 | Sept. 35 50.0 03.1
Branicr s Ehath s 23—2X20  |21/60.3 « « e R RO s KRR LA AR R ST T 30 | Aug. 30 62.4 116.2
Griswold’s Canada X Tyler Dent X Brewer’s Brewer’s Flint.............. il i3 6
Brewer’s Flint. .. .. sl 23 a0 allagie 7o gl B I IR 25X 20 discard . I. White Flint........... “o22 4 :Z» 6?:3 ig;’;’
Griswold’s Canada X TylerDent X Brewer's| | S S G ocs T i oK ‘SN 69.9 109.4
Brewer’s Flint....... 23X 20 discard |23/63.6 i o0 L R A akes ol 25—1X20 ;
Brewer’s Flint, 1911 Seed 20— 24/62.0( Tyler Dent X Brewer’s Bewer's Phint ... ..o ..., a9 A 63.9 100.0
9 4
B ‘“ 1912 Seed 20—10 25,60.2 15411 ) OO M O B 25—2%20 Sewell's Flint .0 .... 0. 000 Sl 26 SRS 70.8 110.8
Smut Nose White Flint| 30 discard |26/54.0| Tyler Dent X Brewer’s| =~ = [“[SS L Cross, ... ................ e 3 b 71.5 ITI.9
$ o o £ 30—1 27/50.8 Bt 00 NGl 1 25—3X20 ;
Ex « « « 30—2 28/63.6| Tyler Dent X Brewer’s rewer syFlmt .......... A a8 bl s 59.2 100.0
« « “ « 30—3 29/69.7 RINEL 5 ey .. |25 20 discard riswold’s Early Dent ...... by 1% 206 54.2 9L.5
LA A “ “ 30 discard  |30/44.1|| Brewer's Flint, 1912 BREOSS. ... e 4 28 69.3 117.0
Smut Nose White X Seedivvalda vl o dy 20—1I1 , g
ey ) . 4 BEewer's Flint. ... ... SNA8 s 61.2 100.0
N e st SR sl ity Ly Bemer'n Rligbtors LB Sanford’s White Flint....... “ 31 | Sept. 6 | 6o.4 | o8l7
' Brewer’s Flint.... ... 30—1X20 |32(63.5| Brewer’s Flint........ 20 discard  |4B/ACSNIIR| ' TOSS . .o ..caliiaiin el 29 | Aug. 30 sollz 992
Smut Nos,e White X L8 A b BRI S ‘28 g i 65.5 100.0
Brewer’s Flint....... 30—2X 20 33(60.7 Griswold's Canada Flint .... LA S 62.3 95.1
...................... S eon AN 62.3 95.1
Brewer’s Flint..... 41528 ARy 65.5 100.0
seed was 344.8 pounds and from the one-year old seed 343.7 Smut Nose White Flint .. ... oy se 67.4 102.9
pounds. C HETRA DRI, T o e Sl e 65.6 100.2
There seems to be no very close correlation in these tests Brewer’Ts flinl; .............. ‘26 28 20- 5 ;00-0
f Y ¥ . BTt i i i . II.
between the slight variations in yield of the female remnant ears S G S A Sl by 7;.3 i

and their respective crosses. In three of the five cases in which
the cross proved better than either parent, the yield of each
female ear remnant was less than its respective cross. In the
two opposite cases one of the three female remnant ears slightly
exceeded its cross. All who have had experience in plot test
work know that many variations occur which cannot be explained
entirely by the reproductive capacity of the seed.

Of the three ears of Rhode Island White Flint, obtained
through the kindness of Mr. S. C. Damon of the Rhode Island

at obtained from 28—3, while the crosses gave nearly equal
results.

Table VII is a condensed report of the crosses and parents.
Little can be said of the time of maturity, as all matured at about
the same date. Sanford’s White Flint and Woodruff’s Long-
ellow were, however, about a week later than the other varieties
- and crosses, and Rhode Island White Flint matured about a
Week earlier. .



374  CONNECTICUT EXPERIMENT STATION REPORT, 1913.

Of the eight crosses, five gave a larger yield than the better
parent, one an intermediate yield, and two the same yield as the
poorer parent; 4.9 per cent. was, however, the largest decrease
from the better parent, while increases of from 7 to 17 per cent.
were obtained in favor of the crosses over the better parent. The
highest yield was 73 bushels per acre, which was obtained in the
cross between Hall’s Tyler Dent and Brewer’s Flint, an increase
of g per cent. over the Dent parent and 20.6 per cent. over the

Flint parent. ;

Sweet Corn Varieties and Crosses in 1913.

In 1912 Stowell's Evergreen Sweet corn was crossed with
Golden Bantam and Country Gentleman. The tests reported in
Table VIII, for 1913, are a comparison of the yields of the
original parent ears of 1911 with the crosses made in 1912.

Two tests were made of each cross, one at the Station grounds
in New Haven and the other at the experimental farm in Mount
Carmel. The conditions at Mount Carmel were fairly good,
while the crops in New Haven suffered severely for lack of rain.

Each test in New Haven consisted of a plot containing forty-
two hills, and at Mount Carmel the size of each plot was twenty-
four hills. The data for the New Haven plot were taken by Mr.
Veitch.

The Golden Bantam X Stowell’s Evergreen cross was inter-
mediate in time of maturity although somewhat earlier than the
average of the parents.

At the Station test the length of ears of the cross slightly sur-
passed either parent, while at Mount Carmel the length of ears of
the cross was nearly equal to the Evergreen parent and consider-
ably greater than the Golden Bantam parent.

Tested at the Station, the cross outyielded either parent in num-
ber of ears, while at Mount Carmel the cross nearly equalled the
Golden Bantam in number of ears produced and gave a large
increase over the Evergreen parent.

The number of rows per ear was also of intermediate habit and
was the only character studied which did not surpass the parental
average. '

The Golden Bantam has a very fine flavor as a table variety.
In cooking tests the Golden Bantam parent was generally con-
sidered to have a better quality than the other varieties or crosses.

SWEET CORN VARIETIES AND CROSSES. 375

- The Golden Bantam X Stowell’s Evergreen cross had a better
~ quality than the Evergreen parent but was not equal to the
Bantam parent.

The general faults of the Golden Bantam are small ears and
yellow seeds. For this reason it is seldom seen in the market.
The size of the ears of the cross between Golden Bantam and
Evergreen was good and the cross had good vigor. The ears

TaBLE VIIL.—SweET CorRN VARIETIES AND
CROSSES IN 1913.%

3 £s ;6" £ g
i £ &£ 1B |E, | 8
ariety. 5 o3 Il 2
g 85 g8 | 85| B
Lol
a z
Golden Bantam............. Mt. Carmel | A 6
Golden Bantam X Stowells. . % o ;3 g: 1(8)'; :gg
Stowells X Golden Bantam. . £ il 1 7.6 10.5 107
 Stowells’ Evergreen. ........ s Ry 6 7:8 13:6 86
‘Golden Bantam............. Station Grounds| A 6
| Golden Bantam X Stowells. . ge “l‘g 15 ;g y Bg
Stowells’ Evergreen......... 4 et 7:0 27
Country Gentleman ......... Mt. Carmel
Country Gent. X Stowells . .. 5t ;g igs
Stowells’ Evergreen...... Rk s 7 8 Sg
Country Gentleman ......... Station Grounds
Country Gent. X Stowells. .. 3¢ ;(2) 3 gg
| Stowells’ Evergreen.......... £ 7:0 ’ 57

*In the crosses the female parent appears first.

bore a mixture of yellow and white kernels. This cross might
prove valuable as‘a market variety if the general consumer were
acquainted with its good qualities. ¢
The Country Gentleman X Stowell’s Evergreen cross gave
good results in the Station test and, if we consider the average
le;ngth of ear and ear number under one heading, an increased
' y.leld of about 16 per cent. was obtained in favor of the cross over
i .elthftr parent. At Mount Carmel the cross was of intermediate
habit in ear length and number of ears but, in both characters,
~ Tearly equalled the better parent. Considering both ear length
_ afld number of ears together, we find that the cross surpassed
~ @ither parent in yield by about 4 per cent.
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The Country Gentleman is a crooked-rowed variety and the
Stowell’s Evergreen has straight rows. The cross produced ears
which had straight rows like the Evergreen parent, but the kernels
of the cross were somewhat smaller than those of the Evergreen
variety.

GENERAL CONSIDERATION OF THE VARIETIES
AND THEIR CROSSES.

In some characters, as we have already explained, the cross
resembles one parent, in other characters the other, while by far
the larger number of characters are of intermediate habit.

CHARACTERS WHICH SHOW DOMINANCE.

Cob Color. If we cross a variety which is pure for the char-
acter red cobs with a white-cobbed variety, the First Generation
Cross will have red cobs. Thus the cross between Tyler Dent,
which breeds true for red cobs, and Brewer’s Flint, a white-cobbed
variety, produced all red cobs.

Colored Pericarp. Similarly a cross between a pure variety
which has a colored pericarp (outer hull) and a colorless pericarp
variety will have a colored pericarp in the First Generation. Such
2 cross was Davis’ Flint X Longfellow, in which the Davis’ Flint
parent had a slight color in the outer hull.
~ Straight Rows. In the cross between Country Gentleman
(irregular rows) and Stowell’'s Evergreen (straight rows) there
was a dominance of the straight-rowed character.

Tillering. One difference between Flint and Dent races is that
almost, if not all, flint varieties have the habit of producing
numerous basal tillers, while dents produce few tillers. A cross
between a dent and flint resembles the dent parent in tillering
habit, although the cross produces a few more tillers than the pure
dent.

Protein Content. The inheritance of protein in the first gen-
eration cross is of especial interest. By several years of selection,
the Illinois Experiment Station was able to produce strains which
contained higher and lower protein content than the average of
corn races. Thus Illinois High Protein gives an average of about
14 per cent. protein (dry basis) and Illinois Low Protein an
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average of about g per cent., while ordinary field varieties average
m II to I2 per cent.
 Asa result of the close selection which the High and Low
otein races have undergone, the yields have been somewhat
creased. Through the kindness of the Illinois Experiment Sta-
n we obtained a few ears of their High and Low Protein races
r the purpose of determining their value as parents in producing
st generation crosses and also to determine the inheritance of
otein in the cross. Mr. C. D. Hubbell and Mr. G. L. Davis

alyzed the ears reported in Table IX, under the direction of
1. J. P. Street, Station chemist.

BLE IX.—INHERITANCE oF PROTEIN IN THE FIRST GENER-
ATION CRrOssEs BETWEEN IrLL. Low anp Inr. Hicu
PROTEIN AND STADTMUELLER’S LEAMING.

; s i ‘
‘ Variety Axlpnedl b B Contont | Caean e S,
linois High Protein I

h Protein...... 9 I1.95—1I7.
adt. Leaming 1910 seed.. 13 7.?2—-1%.;(8) :‘:gg
.................... 12 9.25—14.68 JI1.85

Illinois Low Protein 16 6.8
li Protein ...... B1—11.
adt. Leaming 1911 seed. . 14 8.21-—15.32 IZ‘:;

.................... 9 7.690—11.86 9.18

order to offset the effect of off-pollination (if any), a num-
of ears of each parent and of the crosses were artificially
d-pollin:alted. This was accomplished by covering both tassel
d ear with a Manila paper bag and then dusting the pollen
Fhe tassel over the silk, the bag remaining on the ear until
turity.

There seems to be a complete dominance of Low Protein over
gh-Protein. Thus in the cross between High Protein and
aming, the High Protein gave an average of 14.87 per cent
te}n (dry basis), the Leaming an average of 11.85 per cent.
OtEI.n, and the cross 11.85 per cent. protein. The cross Lovs;
"lfotel‘n X Leaming gave an average of 9.18 per cent. protein, the
aming parent 12.19 per cent. protein, and the Low Prétein
rent 9.41 per cent. protein. If Low Protein were a desirable
aracter such a cross as the above would be a favorable one, as
_Increase of yield over the Leaming parent was obtained (’see
able IT) together with a low protein content.
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These results indicate the proper procedure for the production

of High Protein corn. Two High Protein races should be iso-

" lated, and if possible from varieties which are somewhat dis-

similar in character but which maturé at about the same season,

A first generation cross between such varieties would have high
protein content together with high yielding capacity.

-

VARIABLE CHARACTERS IN THE CROSS.

Endosperm Color. The immediate resulting color of a cross
between yellow and white varieties of corn, no matter which is the
female parent, is yellow. If this seed is used the next year, the
generation in which the stimulus to development may be expected,
ears will be obtained which contain both yellow and white seeds.
Such results were obtained in the Rhode Island White Flint X
Brewer’s Flint cross.

In general, the difference between dent and flint corn is due to
the position in which the soft starch is formed. In dent corn the
soft starch is produced at the top of the seed and, on drying, an
indentation is made. In flint corn, on the contrary, the soft starch
is surrounded by the hard or corneous starch. In the greater num-
ber of cases a cross between dent and flint races will be no more
variable than the parents and of intermediate character. Floury
races contain only a small amount of hard starch and the first
generation of a cross between flour and flint corn produces ears
which contain both floury and flinty seeds.

If the dent and flint parents of a cross differ very greatly in
the average amount of soft starch produced in the seed, the cross
may appear somewhat more variable than the parents.

INTERMEDIACY OF CHARACTERS.

By far the greater number of characters are of an intermediate
habit in the cross.

Number of Rows. A number of examples of the row number
of parents and crosses are given in Table X. There is a greater
apparent variability in races which produce many rows than in
eight-rowed races. The first generation of a cross is, however,
no more variable than the average of the parents. In our tests
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average number of rows per ear of the cross has been slightly
than the average of the parents. Thus the average number
rows of the seven crosses of Table X is 10.9 and of the parents
8 Number of rows per ear is the only character which we
ve studied in which the crosses average less than the parents.

TaBLE X.—INHERITANCE OF Row NUMBER IN
THE FIRST GENERATION CROSSES.

No. of rows per Ear. S .
B0 »n
Variety. gz
52

6 8 10 12 14 16 18 202224 | °
........... 10 304 8 7.9
swold’s Dent......... I1. 55400 (X5 e 1341
.................. 34 60/ 58 ' 2 10.5
#Btewer’s Flint........... 10 304 8 7.9
1all's Tyler Dent........ 6 57 54 21 133
.................. 21 \'6L! Br) '8 10.6
pson’s Longfellow ....| 20 100 7.6
lcomb’s Early Dent ... 15 103 84 28 9 ! 13.2
.................. 64 115 64 10.0
pson’s Longfellow ....| 20 100 7.6
ewer's Dent........... b Jlp e M- 1 1t B WD W 0
.................. L Atore b bl i S 5 R 11.8
dtmueller’'s Leaming ) oty (e TNy S 1 e s Rl i p T
............. 50 8 ! 8.2
.................. 6 43 24 5 10.7
dtmueller’s Leaming .. T 361187 [ 2219} ) 3yIT7G
msted’s Mammoth Flint -1 D Dl 8.4
.................. ¢ gy g UL IT.7
dtmueller’s Leaming .. | R SR £SO 1 PR IV 5 1 oo
alker’s Newgate Flint..| 45 83 e
.................. 10 41 41 l'2 10,7

Shelling Yield. Shelling yield, that is, the amount of shelled
produced by each pound of corn on the ear, is of intermediate
abit in the crosses, although some variations were observed.
he shelling capacity of the crib-cured corn of our Mount Carmel
12 and 1013 tests varied from 0.79 in Illinois High Protein to
ver 0.86 in several flints and Holcomb’s Early Dent. The aver-
shelling capacity for the crosses was 0.8364, for the male par-
Its 0.8363, and for the female parents 0.8277.

For explanation of “shelling capacity” see page 382.
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Date of Maturity. This is, in general, an intermediate chap.
acter, although in some cases the cross matured earlier and in
other cases later than the parental average. Thus our crosseg
generally gave a greater shrinkage jn drying than the earlier
parent and less shrinkage than the later maturing parent.

Height of Plant. This was intermediate in the crosses,
although their average height slightly exceeded the average of the
parents. Ina few crosses in which the parents were of about the

same height, the average height of the cross slightly exceeded the

average height of either parent.

A study of the above results indicates the appearance of each
character when the parents differ in several important characters,
Thus if one wishes to grow yellow flint corn and yet get the vigor
due to crossing he must use yellow flint parents. A medium early
variety can be obtained in a cross by using medium early parents
or by a cross between a very early and a later variety. Ina sim-
ilar manner we must consider how each character is inherited and
then choose parental varieties which will give the desired appear-
ance in the cross.

The important feature of our tests is not, however, the appear-
ance of any special character but the question of whether first
generation crosses are of sufficiently greater vigor than their
parents to pay for producing first generation hybrid seed.

By actual test, twenty-one first generation crosses have given:
larger yields than either parent, eleven a larger yield than the
average of the parents, and seven a smaller yield than the parental
average. The largest decrease in yield from the average of the
parents was 7.9 per cent., which was obtained in the cross between
Burr’s Leaming and Stadtmueller’s Leaming. The greatest
increase over the better parent (17 per cent.) was obtained at
Mount Carmel in 1913 for the Griswold’s Early Dent X Brewer’s
Flint cross.

The Stadtmueller’s Leaming crosses, at Mount Carmel in 1912,
gave an increase over the parental average of 6.4 per cent., the
Hopson’s Longfellow crosses an increase over the parents of 13.2
per cent., the Bloomfield crosses an increase over the parents of
14.9 per cent., and the crosses at Mount Carmel (1913) a%
increase of 8.3 per cent. over the average of the parents. Thes¢
results seem sufficiently convincing and show that the commercial
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ADVANTAGEOUS CROSSES.

duction of first generation hybrid corn seed would aid in
aterially increasing our yields of corn.

'All tests so far reported clearly prove that a cross between a
r my selected variety and a poor yielding one cannot be expecte‘d
= «ceed the better parent and that highly selected varieties will
‘e the better as parents. The only way of determining what
eties to use for producing first generation seed is to compare
ields of both parents and cross under similar conditions.

ADVANTAGEOUS CROSSES.

e Mammoth White Flint X Stadtmueller’s Leaming cross
red at about the same time as the parents and gave 13.8 per
.. more shelled corn than either parent. Under average con-
itions of fertility and rainfall this cross is a good one.
he cross between Illinois High Protein and Leaming matured
sw days later than the Leaming parent and gave 9.5 per cent.
ore shelled corn than either.

‘he Newgate Flint X Leaming cross matured a week earlier
n the Leaming parent and gave 17 per cent. more corn than the
t parent and 2.4 per cent. more corn than the Leaming. This
ss gave good results under the dry weather conditions at
omfield.
he cross between Hopson’s Longfellow and Brewer’s Dent
erves mention as it gave a slightly larger yield than the Dent,
the benefit of eleven days’ earlier maturity.

f one desires to grow a large yellow flint, the cross between
odruff’s Longfellow and Brewer’s Flint should prove a good
, as an increase of 16.2 per cent. over the better parent was
tained.

he cross between Rhode Island White Flint and Brewer’s

nt gave 17 per cent. more corn than either parent.

he highest yield, 73 bushels of crib-dried shelled corn, which
S obtained at Mount Carmel in 1913, was from the cross
etween Hall’s Tyler Dent and Brewer’s Flint. This cross grew
a slightly greater height than the dent parent, giving an increase
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COMPARISON OF VARIETIES.

In many of the western states, where corn is the main crop
’

there are a few highly selected varieties which have proved their
value. Under these conditions it is possible to recommend a
definite variety. 4

Connecticut has a large number of varieties which often have
local names and which differ from each other in only a few minor
points. For this reason it is almost impossible to name any one
variety which will prove the best for a given section. It would,
without doubt, be of benefit to Connecticut agriculture if there
were fewer varieties and if these were more systematically
improved by seed selection. A brief résumé of the varieties which
we have grown will be given and an attempt made to classify
them according to time of maturity and yield.

The comparative time of maturity would probably not vary
greatly under different environmental conditions, while the yield-
ing capacity would show wide variations under such conditions.
Our results are a statement of the comparative time of maturity
and yield, under the conditions of our Mount Carmel tests.

The results presented in Table XI show the variations in shell-
ing capacity and shrinkage of corn varieties. These were deter-
mined by storing a basket of each variety and reweighing and
shelling it about January first. The shelling capacity is the
amount of shelled corn produced by each pound of ear corn. As
the legal weight in Connecticut of a bushel of corn on the ear is
70 pounds and of a bushel of shelled corn is 56 pounds, the
standard shelling capacity is 0.8.

The varieties which we have grown varied from 0.79 shelling
capacity in Illinois High Protein to a shelling capacity in Newgate
Flint of 0.869. In comparing the yield of two varieties it is
of considerable importance to determine their shelling capacity.

Variations in shrinkage are also of interest in this connection.
Of course the most accurate method is to determine the percent-
age of moisture of a representative sample, by chemical test. For
ordinary purposes, however, fairly accurate results can be
obtained by weighing a representative sample of each variety at
husking time and then reweighing the samples after the corn is
crib-cured. Table XI shows a variation from 8 to 33 per cent.
in the shrinkage of our varieties. In general, the amount O
shrinkage is dependent on the time of maturity, although large-
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bbed varieties may be expected to shrink more than varieties

with small cobs.

" Our varieties are placed in four classes for date of maturity,

‘he earlier varieties of each class being placed first. Each class
il then be rearranged according to yield, the better yielding

es being plé.ced first.

LE XI.—PER CENT. SHRINKAGE AND SHELLING CAPACITY
OF THE VARIETIES GROWN AT MT. CARMEL.

1913 Varieties. sli\gn(i::gté, Cs:peal::llrt‘g
B daland ' White Flint ... ve dinis s daiidn .18 .858
B Nose White Elint ..o lbiilanl Al s i iy .8653
nford’s White Flint............... i &y .818
iswold’s Canada Flint .16 .846
ewer’s Improved Flint .18 .839
S o R R Rt T i Sl Y .852
Ehdruil’s Longfellow || L2000 0D 8, .21 .824 -
Biewold's Early Dent. ... csediisn bl s AT .826
R Vvier Dent .0 00T i L .16 .842
1912 Varieties. Sﬁ:;ﬂfgg‘; CS:‘;;L’;:?
Bapson’s Longfellow......onuaai caiaiih qa oo .08 .840
msted’s Canada Improved.................. .16 -859
T 5 04 St R LA LD s G R R, W12 .869
T T AR IR (o D T e R RS .18 .842
| Davis’ Flint... .09 .859
BERES T E vt R L N .14 .856
| Holcomb’s Early Dent .15 .863
| Mammoth White Flint .23 .798
[Stadtmueller’s Leaming .. ... 0.0 00 iiio .. .21 .810
BRI Dent 4L andi b b g LB s d i .23 .834
IR Leaming oo U R BRI g .28 .809
IR oL High' Protein' 1.0 o LG a2 .26 - 790
IO IS Low Protein ;o ¢ s s e e sk se g 133 .830

The very early varieties were Rhode Island White Flint, Olm-
ed’s Canada Flint, Davis’ Flint, Newgate Flint, Hayes’ Flint and
}lopson’s Longfellow. Classified according to yield, the list
eads: Rhode Island White Flint, Hayes’ Flint, Newgate Flint,
'Pavis’ Flint, Olmsted’s Canada Flint and Hopson’s Longfellow.
. The early varieties were Griswold’s Early Dent, Hall’s Tyler
" Dent, Burwell’s Yellow Flint, Smut Nose White Flint, Griswold’s
anada Flint and Brewer’s Improved Flint. According to yield,
e list reads: Hall’s Tyler Dent, Burwell’s Yellow Flint, Smut
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Nose White Flint, Brewer’s Flint, Griswold’s Canada Flint
Griswold’s Early Dent. :

The medium varieties were Sanford’s White Flint, Woodruff’s
Longfellow, Mammoth White Flint, Stadtmueller’s Leaming ang
Dibble’s Dent. According to yield, the list reads: Dibble’s Dent,
Stadtmueller’s Leaming, Mammoth White Flint, Sanford’s Whlte
Flint and Woodruff’s Longfellow.

The late varieties were Brewer’s Dent, Illinois Low Protein,
Illinois High Protein, and Burr s Leaming. Of the late varieties,
Burr’s Leaming gave the best yield, followed by Brewer’s Dent
and the Protein strains.

CONCLUSION.

There are many corn varieties in Connecticut and under the
conditions of our experiments some proved much better yielders
than others. It is not profitable to grow a poor yielding variety
if a better one can be obtained. Each grower should therefore
determine by actual test whether the variety which he is using is
giving him the best possible return for his money.

It would be of advantage to Connecticut agriculture if there
were fewer varieties and if these were more carefully improved
by seed selection. A variety which has never been improved by
the ear-to-row method of breeding will frequently give an increase
in yield of from 10 to 20 per cent. by the use of this method.
The Station will be glad to cooperate with any corn grower
who wishes to improve his variety by systematic breeding.

An increased yield can often be obtained by taking advantage
of the extra stimulus to development of a first generation cross.
In general, first generation crosses may be expected to give a
larger yleld than the average of the parents; however, a cross is
of no advantage unless it exceeds the better parent. The better
results can be expected from a cross between two highly selected
varieties. The only sure method of determining the yielding
value of a cross is to grow and compare its yield with both
parents.

In nearly all reported tests there have been some crosses which
gave a sufficiently better yield than any of the parent varieties to
more than pay for the trouble of producing crossed seed. .
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“STEWART CUBAN” VARIETY OF TOBACCO.

By H. K. HAyEs.

THE

. Most of the tobacco now raised under shade in Connecticut
is a Cuban type, first grown in this country in 1904 from seed
- which was brought from Cuba by Mr. William Hazlewood of
. New York City. The plants in this first crop were very variable
in their characters. Hasselbring’s* experiments, which have been
corroborated by our own,i show that these variations are largely
~ the result of a mixture of seed of various types of tobacco.
Cuban growers save seed from the suckers which grow from the
base of the harvested stalks without any selection, and such seed,
. of course, gives a variable progeny. -
 The better plants of the 1904 Connecticut-grown Cuban were
selected and seed was produced under Manila paper bags to pre-
_ yent crossing. A row of from 200 to 300 plants of each type
was grown in each succeeding year until 1909. Each year the
different selections were harvested separately and a comparative
sorting test was made (see Stewartf) and one line known as
13-29 proved its superlorlty A considerable number of seed
plants were saved in 1909 and the seed used for commercial
planting in 1910 at the Windsor Tobacco Growers’ Corporation
in Windsor. This gave a crop of uniform appearance in which
no considerable variations were noted. A large quantity of seed
 was saved from one section of the field but the seed heads were
. not specially protected as there seemed little danger that crossing
~ would take place under the shade.
"~ The seed collected in 1910 gave good results in 1911 and was
~ again used in 1912 and 135 acres were grown by the Windsor
Corporation. The crop of 1912 was a good one and appeared
very uniform, but when clearing the field in the fall a workman

* Hasselbring, H. Types of Cuban Tobacco. The Botanical Gazette,

Vol. 53, 113-126; IQI2.
+ Hayes, H. K. Variation in Tobacco. The Journal of Heredity, Vol
5, No. 1; 40-46; 1914.

i Stewart, J. B. The Production of ngar Wrapper Tobacco Under
Shade in the Connecticut Valley. U. S. Dept. Agr. Bu. Plant Ind. Bull.

138, pp. 3I.
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discovered that one of the plants he had just cut down bore 3
large number of unpicked leaves and showed no signs of a flower
head. This plant was brought to the attention of the manager,
Mr. J. B. Stewart, who recognized in it the ideal tobacco plant,
A systematic search of the standing tobacco on the plantation
discovered two other such plants. These plants were carefully
transplanted and brought to our Station greenhouse. One of
them survived and bore 72 leaves, blossoming about January first,
Considerable seed was saved from the terminal and sucker blos-
soms of this plant and was turned over to Mr. Stewart in 1913
This was sown in a section of a seed bed. The seed germinated
well and about one-third of an acre, 3,720 plants, were set-out
under shade.

These plants came true to the new type in all external char-
acters and differed from the normal Cuban in having leaves of a
somewhat lighter green shade and in being nearly free from basal
suckers. This last is a distinct merit because the present Cuban
type of tobacco must be suckered, at considerable expense, when
the plants are from one to three feet high. The new type showed
no signs of blossoming during the normal period of growth,
whereas the normal Cuban variety produces a terminal blossom
after producing from 16 to 25 leaves on the main stem. Of the
twenty plants of the 1913 crop brought to our greenhouse in
New Haven, all but eight were injured during transportation.
The eight uninjured plants commenced to blossom about the first
of November, the range of leaf counts being from 62 to 8o with
the greater number around 70. These data show that this new
type is breeding true, and unless it behaves in a manner different
from other mutations it should breed true in successive genera-
tions.

It has been named the “Stewart Cuban,” and in the account
of experiments which follows the normal Cuban type is called
the Hazlewood Cuban.

The Stewart Cuban was set about 14 inches apart in the row,
harvested in the usual manner, and compared with the Hazle-
wood Cuban from the same field. The season of 1913 was very
dry in midsummer and the Stewart Cuban rows were watered
once for about half their length, the water being brought to the
field in a water wagon. Thus one-half of the Stewart Cuban
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4 had an advantage over the Hazlewood 'type The seasonal con-
~ ditions, on the other hand, were decidedly in favor of the normal

e as, other things being equal, it takes more water to develop
a plant which produces 60 leaves than one which produces only

30 leaves.

COMPARATIVE YIELD.

Four pickings of the Hazlewood type and six of the Stewart
Cuban were made.

The yield of the Hazlewood was to the yield of the Stewart
as 100 to 194. That is, from an equal number of plants, 100
pounds of cured leaf of the Hazlewood were obtained and 104

pounds of Stewart Cuban.

COMPARATIVE LEAF LENGTH.

This was determined as the leaf was sized. The percentage
weights of the leaves in the crop of the lengths named are given
in Table I.

TABLE L.

PERCENTAGE WEIGHTS OF THE LEAVES OF THE LENGTHS NAMED.

Comparative leaf lengths (inches) in per cent.

Variety. 11 12 13 14 15 16 17 18 20
~ Hazlewood Cuban .... 6.4 188D 15.0/11181.0 123,01 Y15.4 118220513
& Stewart Cuban ....... 1.4 44115 166/ 240218 ‘1447 54 05

For the comparative leaf lengths, the last picking of the Hazle-

wood Cuban (140 pounds per acre) was not used, but all six
. pickings of the Stewart Cuban were used.

This table shows that the leaves of the Stewart Cuban average

7- ‘somewhat larger than those of the Hazlewood Cuban. Both

produced the largest percentage of leaves in the-15-inch class,
but the Hazlewood type produced the second largest amount in
the 14-inch class, and the Stewart Cuban its second largest per-
centage in the 16-inch class. The Hazlewood Cuban yielded a
much larger percentage of short leaves of 11- and 12-inch length
than the new type.

Counts made in the field showed that an average of 31 leaves
per plant were harvested from the Stewart Cuban, while about
18 leaves were picked from the Hazlewood variety.
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COMPARATIVE SORTING TEST.

The Stewart Cuban after being fermented in bulk was sorted

and compared with Hazlewood Cuban grown on the same field.

The following grades were used in the sorting:

L. Thin, light-brown leaves, uniform color. L.V. Thin,
greenish-brown leaves, uniform coler. V. Thin, greenish-
brown leaves, non-uniform color. L.L.1 Thin, light-brown
leaves, slight yellow spots. K. Thin, light-brown leaves, non-
uniform colors: L.M. Medium weight, reddish-brown leaves,
uniform color. M.D. Medium weight, greenish, dark-brown
leaves, uniform color. D.W. Dark, heavy leaves. B. Seconds
with one good side.

TABLE II.

COMPARATIVE SORTING TEST.

The percentage weight of each grade is given in the table under the

heading “Percentage Classes.”
Percentage Classes.

Variety. L. L. V. b R vl T 4 Lo M OMAB DWW B.
Hazlewood Cuban ... 200 220 38 159 00 130 45 33 3853
Stewart Cuban ...... 1616 (2313 liE e 816.6/ T2l 2 3Tl 7 6.3

TABLE IIIL

COMPARISON BETWEEN THE THIRD PickiNe oF HazrEwoop CUBAN AND

tHE FIFTH AND SIXTH PICKINGS OF STEWART CUBAN.

Percentage Classes.
Variety. L. L V. Vo oL Eras o 3R LML MDAV DLW B

Hazlewood Cuban .... 59 237 68 100 204 120 89 33
Stewart "Cuban .«viis;: 2} 27.4/+23.0 12,0, 125 1.8% 781/3.60:84

Table II gives the results of the comparative sorting test.
The fourth picking of the Hazlewood Cuban was tied up with-
out being sorted and was not used in the computations, while all
six pickings of the Stewart Cuban were sorted. The Stewart
Cuban gives 74 per cent. of its leaves in the first four grades
of the table, the better grades, and the Hazlewood Cuban 61.7
per cent. in these grades. This is certainly a good showing when
one remembers that the fourth picking, the dark heavy leaves of
the Hazlewood Cuban, were not sorted and not used for these
percentage comparisons.

Table III gives a comparison of the percentage of the differ-
ent grades of the third picking of the Hazlewood Cuban and the
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fth and sixth pickings of the Stewart Cuban. 66.3 per cent.
these pickings of the Stewart Cuban are contained in the four
tter grades, L., L. V., V. and L. L. 1, while the third picking
the Hazlewood type produced only 46.4 per cent. of its tobacco
these grades. The grades L. M., M.D. and D. contain the
edium and dark wrappers, which do not sell for so high a
ice as the light wrappers. The Hazlewood Cuban produced
.3 per cent. of its leaves in these grades, while the two upper
cings of the Stewart Cuban produced only 13.2 per cent. of
leaves in these grades.
These results certainly indicate that this new type may become
great commercial value.

PRODUCTION OF SEED.

Ve have had a number of requests for seed of this new type but
not able to supply any seed from the very small stock. It
s advisable to give the tobacco a thorough test this coming
son on a somewhat larger scale before it is introduced or in
1y way recommended to growers. If the Stewart Cuban gives

s this type does not blossom during the normal season of
wth it is very difficult to obtain large quantities of seed.
d has been sown in sterilized soil about January first in the
‘eenhouse and from 200 to 300 plants have been started in
. These plants will be set out about June first in our garden.
se should produce seed in August, and if the new type proves
"luable in the second year test we may then have a limited
antity of seed to distribute to the shade growers of the Valley.

CONCLUSION.

: The Stewart Cuban is the result of the selection of a sudden
rge variation which appeared in 1912 in a field of Cuban shade-

8town tobacco. This type bred true in 1913, and when com-

red with the normal Hazlewood Cuban gave an increase in
Jacked yield of about go per cent. The quality of the cured
Ves was also very satisfactory.

22



390 CONNECTICUT EXPERIMENT STATION REPORT, IQI3.

THE SHRINKAGE OF ToBAcco LEAVES 1IN CURING
AND FERMENTATION.

To get an approximate idea of the decrease in size of leaveg
during curing and fermentation, the outline of such of the mjq.
dle leaves of 150 outdoor Havana plants as were ready tq
harvest was carefully traced in pencil on a sheet of paper. The
leaves were then strung and hung in the barn to cure. After
curing, tracings were again made. The same leaves were thep
fermented in bulk for a period of about seven weeks and their out-
line again carefully traced. The length, breadth and area of the
tracings appear in the table.

Length. Breadth. s Area.
Green’ leaves iy i 19.5 inches 8.5 inches 116.6 sq. inches
Curedileaves |LTiiidl s 17808 6.8 83875
Fermented leaves ......... 17.5 s st

The results show a large shrinkage in the leaf as a result of
the curing but only a slight decrease in the size of the cured leaf
after fermentation.

The leaves which had an average length of 19.5 inches when
green were 17.8 inches in length when fermented, a decrease
of 10.4 per cent. The measurements also show a decrease of
20.8 per cent. in average breadth due to shrinkage in curing and
fermentation. The area of the cured leaves is 28.4 per cent.
smaller than of the same leaves when green.

PEATESXTTL

a. Breeding plot for production of cross-bred seed. Plant the parent
varieties in alternate rows, and detassel all of one variety. The seed of
the detasseled variety will be cross pollinated: (Photo by Moss.)
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b. At the left and right of the photograph are shown respectively
Hopson’s Longfellow and Brewer’s Dent. The two central ears represent
the first generation cross. The cross was intermediate in time of maturity
and gave 2.4 per cent. more shelled corn than the Dent parent and 52 per
cent. more than the Flint parent.
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The two central ears represent the cross between Brewer’s Flint, at

a.
The parents are both yellow

right and Woodruff’s Longfellow, at left.
Flints. The cross exceeded either parent in yield.

a. At right Brewer's Flint, at left Hall's Tyler Dent and cross in
center. The cross yielded 9 per cent. more shelled corn than the Dent
and 20 per cent. more than the Flint and proved the most productive of
all varieties or crosses at the Mount Carmel test in 1913.

b. Griswold’s Early Dent at left, Brewer’s Flint at right and cross in b. R.I. White Flint at left, Brewer’s Flint at right and cross in center.
The cross contains both yellow and white seeds and exceeded either

center. The cross yielded 17 per cent. more shelled corn than the better
parent in yield.

parent.
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s Leaming, at right Illinois Low Protein and
gave 6.4 per cent. more shelled corn than the

’

At left Stadtmueller
cross in center. The cross

better parent.
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PLATE XVI.

o r n.
b. 16-inch Light Wrappers of the fourth picking of Stewart Cubar
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OF THE

- State Forester of Connecticut

WaLter O. FiLrey
Station Forester

The Station Forester is ex-officio State Forester and State
rest Fire Warden, and the work of the Forestry Department
as described in detail in the Station report for 1912. It has
en continued and extended along the same lines during 1913,
t a summary of the routifite work of the Department oftener
an once in two years seems unnecessary. There are usually
veral projects uncompleted at the close of each year upon which
ly a report of progress can be made. This report for 1913 is
therefore confined to the most important completed work of the
year, which was a preliminary working plan for the Portland
State Forest.
. With the establishment of the State Forest at Portland, the
‘need became apparent for a working plan upon which system-
atic forest management might be based. The preparation of
‘such a plan was at first delayed for lack of an accurate map of
the tract, and even when such a map was available, further
postponement was necessitated by the pressure of other work.
' The plan now presented should be considered only as of a pre-
' liminary nature, to serve as a basis' for future work, but lacking
- much which should be found in a complete working plan. In
- view of the small area, however, and the probability of its early
‘fincrease beyond the present boundaries, a more complete plan is
hardly necessary or desirable at present.  Specific recommenda-
ftions have been made for a period of six years only, with the

j‘?expectation that during that time further data will be gathered,
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more complete plan for a longer period would then be possible,
including such additional areas as may have been secured in the
meantime.

A transit survey with distances chained, made in 1908 and
1909, was the basis for the accompanying maps. The mapping
of types and age classes was done in the summer of 1912 by Mr.
S. V. Klem. Under his direction also, an estimate of the yield
was obtained by the strip method, in which the diameters of all
trees on strips four rods wide were measured, as well as the
heights of average trees. By mieans of volume tables given in
U. S. Forest Service Bulletin g6, the yield of these strips was
calculated and applied to the entire areas of corresponding types
and age classes. As stated elsewhere, the estimates thus obtained
are probably conservative. Only ten per cent. of the entire
stand was actually measured and, on account of the great variety
of conditions, it was difficult to locate strips which would give
good averages. Some of the younger stands were not estimated
at all, although they would undoubtedly cut several cords to the
acre. Recent cuttings indicate that ghe estimate was low through-
out.

In spite of its many shortcomings, the present plan provides
a foundation for future work. Most of the data it contains will
be essential to a revised plan, and can easily be extended to cover
additional areas as they are acquired. Furthermore, it will serve
as a guide for the use of visitors, and should add considerably to
the interest and value of a visit to the Portland Forest.







A PRELIMINARY WORKING PLAN FOR THE
PORTLAND STATE FOREST.

By W. O. FiLLey AxD A. E. Moss.

PART I—DESCRIPTION.

SIZE AND LOCATION.

The Portland State Forest comprises 1070 acres of land lying
east of the Connecticut River in the northern part of Middlesex
County, Connecticut, mostly in the town of Portland but extend-
ing into the adjoining town of Chatham. It is more or less
broken by private holdings, one small farm and the Portland
Water Company’s reservoir breaking into the western edge so
as to give the tract roughly the form of a letter U over a mile
and a half wide and with its arms extending for two miles toward
the Connecticut River. This form will doubtless remain prac-
tically unchanged, but additional land is being acquired from
time to time, and it is expected that the forest will eventually
include at least 1500 acres. For administration purposes, 2000
or even 2500 acres would be more satisfactory.

Located within five miles of the geographic center of the state,
it is fairly accessible from all points. The Middletown rail-
road station, with trains from five directions, is barely seven miles
distant, while the stations at Cobalt and Portland on the Air Line
Division are nearer, but less convenient. The trolley line from
Middletown to Portland ends at Gildersleeve, which is but four
miles from the tract, and the end of the South Glastonbury line
from Hartford is within five miles. Should a line eventually be
built to connect these two points it will pass within two miles of
the state land. Thus from the point of view of accessibility,
the area was well chosen and for this as well as other reasons
is well adapted for the purpose of demonstrating forestry practise.

PHYSIOGRAPHY.

Topography: The tract is close to the western edge of the
castern highland region of the state, with its eastern boundary
following the crest of a ridge extending north and south parallel
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The total expenditure by the State in the purchase of land at
Portland from January 1, 1903, to September 30, 1913, amounted
to $2,425.41. According to the deeds 1150 acres were secured,
but an actual survey showed a total of only 1070 acres. On
this basis the average cost of purchase has been $2.27 per acre.
During the same period, the expense of management was as
follows:

Total. Per acre.
Sifspeaii oty alin WETRC G TS a8 i0e $ .36
Mascas il iU S el s Galleg 649.84 .61
Brofeotion i sed it oy 276.57 .26
CCatbmipa b v R R 2,175.36 2.03
Plantitye i s i L o 1,352.95 1.26
Supervision and miscellaneous  1,508.60 1.41
(Gross expenses ad Ul Sl $6,348.25 $5.93
Teceiptaniiian opiegunnabaiii sl o 1,067.95 1.00
Nett expetises i byt $5,280.30 $4.93
Tlinehnsa e g G C0 Sk S 2,425.41 2.27
Totalinetieosti i Az ALy $7,705.71 $7.20

If every portion of the tract is considered to llaYe shared both
receipts and expenditures equally (as it would in a complete
rotation under management), the average expense per acre for
management was $5.93. Adding to this the average cost for
purchase gives $8.20 as the gross cost per acre. Cultural opera-
tions including cuttings and plantings have so far been confined
to a little more than half the area (618 acres), and the cost of
these operations has been $3,528.31. Receipts from sales of wood
from the same area have amounted to $1,067.95. The net cost
of the cultural operations is therefore $2,460.36. This averages
$3.98 per acre for the area directly benefited. If figured for the
entire forest, the net cost of cultural operations is reduced to
$2.30 per acre. Since the average returns from the entire area
amounted to $1.00 per acre, the net cost of management was
$4.93 per acre, making the total net cost including purchase $7.20
per acre for the 1,070 acres.

The work of the first decade has been largely experimental .and
without a definite or comprehensive plan. Improvement cuttings
in the form of thinnings have been made in various parts of tl'le
tract. Timber damaged by fire or disease has been removed in
some sections, and several areas have been cut clear on account

WORKING PLAN FOR THE PORTLAND STATE FOREST. 397

of such damage, or because the species was slow-growing and
undesirable. On these areas conifers were planted, mostly white
pine, since this species promises the most profitable yield in the
shortest growing period.

SOCIAL AND INDUSTRIAL CONDITIONS.

The present agricultural population of the region is mostly
located along the edge of the valley to the west. Tobacco is the
main crop on the valley lands, but back in the hills the crops are
more diversified. Numerous feldspar quarries furnish employ-
ment for a portion of the population, and make it difficult to
secure local labor for woods work. During the winter season it
is possible to secure choppers from the Italian colony in Glas-
tonbury, where the fruit industry furnishes them employment
the balance of the year. To attract labor from other regions
would be out of the question unless permanent employment could
be assured. ’

In the near-by city of Middletown with its suburb of Portland,
there is a considerable demand for lumber and wood for use in
manufacturing and the building trades. Being situated on the
river, however, the local demand for lumber is largely supplied
from outside by means of water transportation. Fuel in the
form of coal is supplied in the same manner. This makes the
demand for cordwood for fuel purposes very small. The larger
part of the wood cut in the region is turned into charcoal. A
number of brick yards within ten miles use a large quantity of
cordwood, but the distance is too great to allow wood on the
state land to be profitably disposed of in this way.

PRESENT STAND.
Type Classification.

For the purpose of this plan the following six forest types
have been distinguished :

ChestnatiiBaro sy b 28.4 acres
i LRl L 23L Tl
Chestnut and oak ......... 1 Rl G
Mixed hardwoods ......... T72.80 i
WWhiteepind i O W L 46,01 (5
Eldafielauiit ot 3l 1406y
TOYOE 5
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The composition of the present stand has been used as the
basis for type classification. In most cases, these types are evi-
dently transitional rather than permanent. Probably the only
natural or climax type on the forest is the stand of mixed hard-
woods found along one of the mountain streams.

Type Descriptions.

The chestnut type comprises stands in which more than seventy-
five per cent. of the trees are chestnut. The determination of this
type is complicated by infections of chestnut blight (Endothia
gyrosa var. parasitica) which have killed many chestnut trees and
thus considerably reduced the percentage of this species in many
stands. For this reason, many of those where chestnut formerly
predominated must now be classed as of another type. Because
of the continued spread of the disease, only stands having a
sufficient proportion of the species to make its continued pre-
dominance probable are classed as of the chestnut type. Con-
sequently this type is only found on first quality sites where the
percentage of other species is small and the disease has not caused
great damage as yet.

The oak type is characteristic of the poorer sites, especially the
rocky ridges. It includes stands in which sixty per cent. or
more of the trees are some species of oak.

The chestnut and oak type is the most extensive in the forest
at present, and includes all stands in which the principal species
are chestnut and oak in nearly equal proportions. Many of
these stands were second and third quality chestnut before the
percentage of this species was reduced by disease.

The mixed hardwood type appears mostly along the brooks

" and bottom-lands where there is considerable moisture. It is
made up of oak, chestnut, tulip, ash, birch and other hardwoods
with no one species predominating. The composition varies con-
siderably, the species found in the swampy areas of the bottom-
lands being different from those found on better drained sites.
Along one of the mountain streams it might almost be classed as a
northern hardwood type since it contains species typical of
northern regions, such as beech, birch, and hard maple. The
area is not great enough, however, to warrant classing it as a
separate type.

The white pine type, consisting almost entirely of white pine,
is found in one volunteer stand only in the forest. The balance
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of the type consists of plantations made since the tract was
acquired by the State. These plantations include other species
of conifers besides white pine, but not in sufficient quantity to
warrant distinguishing another type.

The old field type comprises areas formerly pastured or culti-
vated which are naturally reverting to forest, but upon which
true forest conditions are not completely established.

Age Classes.

As clear cutting has usually been the practise in the past, most
of the present stands are even-aged. The range in age is prob-
ably from one to seventy-five years although there are doubtless
single trees of greater age. Table I, which shows the area and
volume of each compartment by ten year age classes, indicates
that the greater part of the forest is less than forty years old.
In fact, nearly one half the growth is of less than thirty years.
This includes about fifteen acres of old field which is not even-
aged, but has been abandoned less than thirty years. Nearly one-
fourth the area has not been cut clear of recent years and is
therefore many-aged, with the entire range of age classes repre-
sented in most cases.

Volume.

It was not practicable or desirable to make an accurate estimate
of present yield, and the figures given in Table I are only approxi-
mate. They are stated in cords, since most of the stand would
be sold as cordwood if cut at the present time. The estimates
are undoubtedly conservative, for they are based on a strip survey
of less than ten per cent. of the area estimated. It is probable
that the estimate would underrun the actual cut by as much as
twenty-five per cent.

The estimated total yield is 10,462 cords, which is only 0.8
cords per acre. The average yield for all stands more than
twenty years old is 17 cords per acre and for the stands over
forty (including the many-aged stands) the average yield is
19.8 cords.

Growth.

Chestnut has formed so large a part of the total stand in the
past, and its future is now so uncertain on account of the blight,
that detailed growth studies were considered impracticable. Such
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TaBLE I.—AREA AND VOLUME BY

1-10 Years. 11-20 Years. 21-30 Years. 31-40 Years. Ve
i s oo S Sl vl R Sl U D L
I 37.4 48.1 19.7 227 25.9 259
II 86. DO RS S +36.7 247 9G.0 1332
111 12.4 33.8 43 69.0 1097 43.1 672
v 1.6 10.9 fIpT 18.0 249
W 45. 62.0 23.0 411
182.4 | 234.8 43 148.4 1982 186.0 2512

studies will be made in the future for stands in which it is antici-
pated that the present type will be maintained, or to prove the
undesirability of maintaining the present type on account of its
slow growth.

Chestnut Blight.

The presence of the chestnut bark disease, or chestnut blight, on
the State Forest was first discovered in the spring of 1910. Older
infections were afterward found on adjoining property, and it
seems probable that the disease was at work in the region as early
as 1906. A survey made in 1911 indicated that it was present
in most of the chestnut stands throughout the State land, and
experiments in control were begun in the fall of that year. Sub-
Compartments A, B, C, D, E and H of Compartment 1 were
thoroughly inspected and all infected trees marked for cutting.
During the following winter all such marked trees were removed,
the brush and bark being destroyed by burning. All wood which
could not be disposed of in the form of peeled ties, posts, etc.,
was burned for charcoal. An adjacent tract was also inspected,
and all infected trees counted but not removed, thus serving as a
check on the experiment in controlling the spread of the disease
by cutting. :

This work has been repeated during the two succeeding winters,
but the results of the three seasons’ work are not very encourag-
ing. In fact, the last inspection after two years’ work showed
more increase in the number of infected trees on the area from
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COMPARTMENTS AND AGE CLASSES.

41-30 Years. 504 Years. Many-Aged. Old Field. : Total.

& Area Vol
et st ot B oo (E o 8 O ol (ol B il ey
16.9 351 6.8 108 4.4 15 159.2 996
12.9 285 102.9 1850 417.5! 3714
13.5 323 D28 99.2 1989 14.6 285.6! 4124
2I1.5% 435 12.4 296 64.4 980
10.3 135 3.4 102 143.7 648

s 10.3
AN A |
51.9 | 1109 30.0 528 222.3 4288 14.6 Io7o.4i 10462

which they had been removed, than on the check area where the
infected trees were left. There seems to be no evidence that the
careful removal of all trees which show evidence of infection on
a definite area will check the spread of the disease on that area.
If the work could be carried out over a larger area, better results
might be secured, but the irregular spreading throughout a region
which seems characteristic of the fungus, indicates the impracti-
cability of such work. It is too expensive for private owners, or
even for the State unless complete elimination of the disease could
be assured.

The experimental work along this line will probably be con-
tinued, as the presence of the blight-killed timber is undesirable
and its removal by damage cuttings will benefit the remaining
stand. The disease causes the greatest damage in young stands
of small merchantable value. In such cases, a damage cutting
would not be warranted and clear cutting followed by planting
will be a more profitable operation. The possibility of sprout
regeneration from the stumps of diseased trees is rather doubtful,
for although the stumps sprout well in many cases, most of the
young sprouts are usually infected and killed within three years.
Further information regarding the chestnut blight may be
obtained from Bulletin 178 or the Annual Report of the Con-
necticut Agricultural Experiment Station for 1912.
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PART II—MANAGEMENT.

OBJECT. -

To improve the condition of thg present stand when possible -
to remove the present stand when necessary, replacing it wit), ;
better one; and in the shortest possible time, to establish a satis-
factory rotation which will assure a maximum annual yield in the
future.

The State Forest at Portland was established with two aims in
view. One was to furnish a demonstration of the best forestry
practise for the benefit of other forest land owners. The other
was to develop a future supply of timber of size and quality best
suited to the needs of the:community, and eventually to assure
the State a satisfactory revenue from its investment. Since the
future aim can only be attained in such measure as the present
aim is fulfilled, the latter might be considered as of most immedi-
ate importance. Present practise, however, must be largely gov-
erned by present conditions, such as the existing stand, market
prices, damage by fungus, insects and fire, but no matter what
operations the exigencies of the present day demand, the effect
on future conditions must be considered, and all operations must
be, so far as possible, in accordance with future aims. Hence,
the present object of management must be sufficiently compre-
hensive to include the needs of the future as well as those of the
present. It must also be sufficiently flexible to permit changes in
methods of management on account of unforeseen conditions,
both physical and economic.

The production of saw timber is more desirable for many
reasons than the production of cordwood. It requires a longer
investment, but the ultimate returns are greater. The present
stand, however, being composed mostly of slow-growing hard-
woods is not suitable for this purpose, and will be converted
as soon as possible into a more rapid growing coniferous type:
Pine will be planted on all shallow soils, as well as on all ridges
and steep slopes where practicable. Hardwoods will be retained
only on deep bottom-lands and on swamp areas. In such loca-
tions, the policy will be to improve the composition of the stands
by means of improvement cuttings which will favor tulip, ash an
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red oak over other species. If sufficient reproduction is not
secured naturally it will be supplemented by planting.

SILVICULTURAL TREATMENT.

Cutting.

For the scope of the present plan, the only cuttings necessary
_in the pine type will be improvement cuttings or cleanings to
. remove undesirable trees of other species which may be overtop-
'~ ping and injuring the pine. The one mature stand will probably
need little attention for a number of years. Eventually, natural
' reproduction may be secured in it by making a reproduction cut-
g, removing enough trees to make openings in which seed from
he remaining trees will germinate.

In the hardwood types, the cuttings made during the next five
, S'g;(ears will be of two kinds: (1) Clear cuttings where the present
rowth is undesirable, and another type is to be established by
- planting; (2) damage cuttings where the removal of trees
nfected with chestnut blight will leave a sufficient stand to justify
a partial cutting instead of a clear cutting. Such cuttings will
be practically reproduction cuttings in some cases.

%Rotaticm.

To obtain the best results with the present hardwood stands, a
tation of seventy to one hundred years seems necessary. The
nger time would be required in the oak type while the shorter
rotation would probably be sufficient for mixed hardwood stands
. on the better sites. If chestnut coppice could be depended upon
~ for the future, the chestnut type might be handled on a rotation
. of less than seventy years. Under existing conditions, at least
seventy years will probably prove necessary for all hardwood
ypes. Available yield tables indicate a fifty-year rotation as
- most profitable for white pine. Although a longer period may
ater prove desirable, for the present, fifty years will be considered
. the rotation to be established for the pine type. Until complete

. growth studies have been made no regulation of the yield can be

. attempted. The cutting policy for the next five years will largely

0%

~ be determined by the necessity for damage and removal cuttings
* as a result of the chestnut blight devastation. This work will be
- done under direction of the warden except where cordwood can

i
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be sold to advantage on the stump. Where ties, posts or poles
can be cut, they can usually be sold more profitably after cutting,
Brush and tops will be disposed of by burning when necessary to
lower the cost of planting, or to reduce the fire danger.

The limited market for small materials prevents cutting when
most desirable in many cases, and will probably retard the trans-
formation in' type to a certain extent. On the other hand, the
spread of the chestnut blight will hasten the cutting of many
immature stands and their regeneration by planting with conifers.

Planting.

The plantations thus far established have been very successful
but rather expensive on account of the brush being piled and
burned. The removal of brush makes planting easier and reduces
the fire danger, but is not a necessary operation, and the results
seldom justify the expense. Future plantings, like most of those
in the past, will be of conifers. With the present available funds,
not more than thirty acres a year can be planted. This is enough
to cover the area now owned inside the rotation, but if it proves
possible to increase the area to more than 1500 acres it will be
necessary to increase the amount of planting done each year.

Most of the planting will be for the purpose of replacing with
better species, undesirable stands which have been clear cut. As
further purchases of cut-over lands are made, the policy will be
to assure a satisfactory stand by planting, rather than to trust to
natural regeneration. The small area of old field type must be
planted in the near future, as well as any land of similar type
which may later be acquired. There will also be occasion for
under planting, as well as group planting in openings, where con-
ditions make desirable a gradual conversion of type, or the supple-
menting of natural reproduction. The species so far used have
been white and red pine and Norway spruce. These will be used
in the future, together with Scotch pine and European larch.
White pine will probably continue to be the principal tree. in
plantations but the other species will be mixed with it according
to the site; spruce and larch on the better soils, with red pine or
Scotch pine on the poorer. On sites suited for hardwoods, ash,
red oak and other desirable species may be planted to supplement
natural reproduction, and in case the chestnut blight disappears,
the planting of chestnut may again be practicable.
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In planting conifers, transplant stock will be used in most cases,
the three-year stock once transplanted being the most satisfactory
for the purpose. Larger stock is not only too expensive, but
harder to handle. It may be used to advantage, however, for
illing failures in the plantations. Two-year Scotch pine seedlings
can be used successfully in most cases, and are less expensive to
handle than older stock of this species. Where hardwoods are
planted, one-year seedling stock will be used. On cut-over land,
or wherever existing tree growth will permit, coniferous stock is
planted with a spacing of six by six feet. This requires twelve
hundred trees to the acre on open land, but the number is con-
siderably reduced where natural growth can be taken advantage
of. The object of close planting is to cause the crowns of the
trees to meet and form a complete forest cover in a very few
years, thus preventing the development of underbrush and other
vegetation which is intolerant of shade. As a result of the lack
of light in a crowded stand, intolerant trees lose their lower limbs
at an early age, and the trees grow up toward the light with
straight clean boles free from large side branches which would
form bad knots in the mature trees. Where there are many
failures in a plantation, it is therefore desirable to fill the blanks
within a year or two in order that there may be no large gaps in
the crown cover. In time, a crowded stand will need a thinning
in which those trees promising the best future development may
be favored.

ADMINISTRATION.

Since its establishment, this forest has been under the super-
vision of a local warden or ranger who receives an annual retainer
for keeping a general oversight of the tract at all times. He has
charge of all cutting and planting operations, being paid by the
day when so employed. No more extensive organization is
practicable at the present time. With the enlargement of the
area and the development of a more valuable type of forest, it
may become possible and desirable to employ one man throughout
the year as a ranger under the direction of the warden. His
primary duty would be to protect the forest from fire and trespass,
but when not directly employed in this way he could be kept busy
chopping, improving roads, making fire lines, etc. It would be
desirable to have such a man reside at a point where he could
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overlook most of the forest, but as there are few houses sp locat.ed,
the building of a lookout tower, or even a shack on a high point,
might be necessary.

FIRE PROTECTION.

The fire hazard is not great on account of the loc:?.tion of th.e
forest, and a comparatively small amount of protection wor1(<j is
necess’ary The few fires occurring in the past {‘Tlve bien du.e

; i forest or outside. e railroad is

to carelessness, either on the G i
i d as a source of fire danger, a

too far away to be considere : ' Eo o
there is very little travel ov

account of the steep grades, ' ' i

i i t. This reduces the chance
hichways which cross the tract. ' .
ﬁr%s du}; to carelessness on the part of the tr.avehng. public. f’l;ﬁ:
State land is posted against fishing and huntlng,h as is mozt i(; e

joini danger of fires from this sourc
adjoining land, so that : i

ini lessness and lawlessness
reduced to a minimum. Care . : i
i during certain seasons o y
reckoned with, however, and g
i trol the forest as a measu
it will probably be necessary to pa : S
i by the ranger as already sug
rotection. Such work can be dor}e ‘ _ '
zested The posting of fire-warning notices along the .h}llghwzzcsl
?Nill al.so help to educate the public to the need of care with reg
o fire. A R ; !
: The greatest danger from fires orlgmatmlg out51dc.el.t1;e v‘f;l;gss
direction of the prevailin :
would naturally be from the . i

i ion directly west of the fo

which are westerly. The region : gl
i ith very little wooded area, an :

farming land, however, wit : ; i
i f fires on that side except along

practically no danger o G iyl

th and to the south of the ther
way. Both to the nor outh of P
i d there is liability of fire

are extensive forest areas, an R

i irecti highways break these fore }

either direction. Fortunately | T

i the country is to the west, a

and since the general slope of 1n i o
1d be visible before the fire cot
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gain much headway. The practically unbroken forest stretchlrcl)g;

to the eastward for several miles might prove a grea‘f sdource i

fire danger, except for the fact that the prevailing winds are

the opposite direction. -

Asps protective measure the numerous logging roads ftlre:;(lil};
existing throughout the tract should be improved by cutzngthem
the brush and removing the rocks where necessary to make 5
passable. They can then be kept in usable condition at sma
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expense, and will not only serve as fire lines, but make all parts
of the forest easily accessible for logging as well as fire fighting
purposes. At first this work will be done only where it seems
most necessary for protection from fire, but eventually a complete
system of roads and trails will be established. Springs, and holes
in brooks near the roads will be deepened to provide available
water sources in case of fire. Where these are not located on the
roads, trails will be made to them, and guide signs put up for the
benefit of fire fighters. Fire fighting equipment will be provided
at the most practicable point, probably at the house of the warden
or ranger. This equipment will consist of bucket pumps, canvas
water bags, galvanized iron buckets, axes, rakes, shovels, etc.
In case of a fire the ranger will call on the local fire warden for
assistance. It will be desirable to have the ranger or the forest
warden appointed a district fire warden for the town, so that he
may have power to summon assistance and assume charge of the
fire fighting, both on the State land and in the surrounding region.

DIVISION OF AREA.

For management purposes the forest has been divided into com-
partments and sub-compartments. This division is somewhat
arbitrary on account of interior holdings which do not belong to
the State. While it is not necessarily permanent, and will be sub-
ject to change with new acquisitions of land, it is in accordance
with a definite system which can be followed in future revisions
of the working plan.

The compartments are based primarily on topography and are
usually separated by ridges, streams or public roads which form
easily recognized boundaries. So far as possible, they form
working units the entire area of which can be logged in one direc-
tion. Five compartments have been made of the present area.
Future acquisitions will probably be added to these, although the
formation of new compartments may prove necessary. Those
now established, however, will probably be maintained.

Sub-compartments are subdivisions of the compartments, based
on forest types and age classes. Sub-compartments consist of
individual stands which differ from adjoining stands in type or
age class, and a single sub-compartment usually contains only one
type and only one age class. In this plan it was thought best to

class as a single sub-compartment some stands differing in age
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but which would eventually be thrown together by removing the
present growth. Some of the present sub-compartments, there-
fore, will be found to contain several age classes. The sub-
compartment boundaries are indicated only by the lines of differ-
ence between types and age classes in most cases. These bound-
aries are not permanent, but will be subject to revision from time
to time. 4

A detailed description of the five compartments will be found
in Part 3, following, and a brief description of each sub-compart-
ment with sueh recommendations for future management as pres-
ent conditions suggest. The operations recommended for the
next six years are given in the following table:

TasLE II.—TREATMENT RECOMMENDED.

Year. | Sub-Compartment. Area. Condition 1914. Recommendation.

1914 3 G (part) 8.7 Acres Cleared Plant pine

1914 1 G (part) 5. i i i N

1915 2 B 20. [ 6 b ‘6 6

1915 2 C 20. ¢« | Partly cleared |Finish clearing

1916 2C 20. 5 ik o Plant pine

1916 3A 53. ¢ IChestnutblight/ Damage cuttings with group
planting of pine

1916 2 H o B o1 «¢ |Clear cut

1917 21 H O o ‘“ |Plant pine

1917 2 G 29.5 “ |Inferiorspecies/Clear cut

1918 215 204501 iy ¢ |Plant hardwoods and pine

1918 2L 34. <« Chestnutblight/Cut, leaving ash and tulip
for natural reproduction

1919 2 L 34. 2 5 ¢ |Plant pine and hardwoods

1919 1 E gl i ¢ |Clear cut, leaving oak
standards

1920 1K TGl Liih Vi ‘¢ |Plant pine

1920 2 M A i ¢« |Damage cutting and group
planting of pine

REVISION OF WORKING PLAN.

This plan being intended to cover a period of six years only, it
should be revised at the end of that time.




[ T

e

SR

PORTLAND STATE FOREST

SHOWING

C OMPARTMENTS

WITH

AGE CLASSES

FOREST BOUNDARY
COMPART MENT
SUBGOMPART MENT

=+ AGE CLASS

s 9 o w s memoos

LEGEND
o 10 -
1n 20 —
21 30 —_——
31 40
41 50
MANY AGED
oLD FIELD
50+

g S I b i PR ¥ o Sy g CARR R e v b o G 3 A




WORKING PLAN FOR THE PORTLAND STATE FOREST. 409

PART III—COMPARTMENTS AND SUB-
COMPARTMENTS.

COMPARTMENT 1I.

This compartment consists of three separate areas lying north
of the reservoir and west of a road which turns north near its
_ head. These areas are practically continuous, being separated
only by small private holdings. A ridge crosses the compartment
from southwest to northeast, reaching a height of 140 feet above
the level of the pond. A small semi-permanent brook flows
parallel with but north of this ridge and empties into the main
brook three-quarters of a mile below the pond. Northwest of this
brook an elevation of 180 feet above the pond is reached.
There are a number of low rocky outcrops which cross the
rainage, making swamp areas which are flooded at certain
easons. The ridges have medium to gentle slopes with few

The greatest fire danger is to the north, since
on this side there is an unbroken timber area for at least one mile,
while the roads form fire lines to the east, south and west.

The compartment is made up of twelve separate lots which
ad been cut over from time to time by former owners. The
resulting stand is entirely coppice, and while the age varies greatly,

he composition denotes the soil and moisture conditions fairly
‘accurately. Of recent years, inferior species in the mixture have

nereased as a result of the poor cordwood market which has
ecessitated the use of a selection system in cutting, only the
etter trees being cut for special purposes. At the present time,
here are limited areas of very good chestnut and oak stands, but

¢ area as a whole will require clear cutting and a substitution
more valuable species, such as pine, by planting. At the time
f this change, a number of lots may be wholly or partially com-
ined to make a new sub-compartment based on soil and topo-
' 8raphic conditions, instead of on present age class and lot lines.
' Adjoining land will be purchased as it is placed on the market,

order to secure a solid holding, but not to extend present
oundaries to the north or west.
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This compartment is well situated as to market, being easily
accessible to the railroad and having a limited local demand fc.)r
cordwood. The system of log roads is well developed and in
good condition. With the exception of Sl.lb-Co-mpartment 1 G
and the southern portion of 1 F, all material will pass out over
one main road which follows the’ drainage to the west anfl off§rs
a down grade almost the entire distance to mat.rket. : The 1nd1v1€1—
nal lots are rarely so rocky as to make logglng dlﬂ:lCFllt, and in
no case is there an inaccessible area. The time of cutting for the
sub-compartments will depend upon when the youngest age class
becomes merchantable and the oldest age class begins to
deteriorate.

COMPARTMENT 2.

This compartment extends north of the Portland-Marlborou_g}f
road with the eastern boundary along the top of Meshomasick
Mountain and the western boundary nearly due north from jnhe
Anderson farm. The boundaries are irregular, due to following
01(%1‘11'(1)(: gzzz;al slope is to the west with a permanent stream alorlllg
the western edge and a branch of the same closel)f followmgvt e
northern edge. The slopes are gentle to steep with a few .\ ery
rocky areas, both outcrops and loose boulders. .The latter 1arz
especially numerous near the top of the mountain. The soi .
shallow on the ledges but very deep and fine on the b‘en.ches an
in the valleys. The humus is deep except over a limited .arefl
where a surface fire in 1908 destroyed the old accumulatl(;{na;
The greatest fire danger is to the north and east where unbroket

extend for some distance. .
fo?lsxgsa;:zfl was bought in the form of small lo‘fs from tlfneht?
time, and comprises some eighteen separate holdings. This ai
resulted in a large number of age classes, as every lot has beelf
handled without regard to the adjoining lanq. The effect 0d
market conditions is also apparent in clear cu?tmgs for coal and
cordwood near the market, and selection cuttings ff)r pole.s 'an
ties on the more remote areas. The compartment will be ‘dw1 e'11
into sub-compartments of about thirty acres',.each of which v;ville
.comprise similar topographic and soil cond}tlons. .These.. W ?Ze
more or less arbitrary in shape, will be fal.rly uniform in st 1(i
because in changing the species, planting will be necessary, af
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thirty acres a year is as much as the present biennial appropria-
tion will permit.

The tracts requiring immediate attention are those situated on
the lower levels near the brook. At present these contain a large
percentage of chestnut which is diseased to a considerable extent,
and will have to be cut within the next five years in order to save
the growth already on the ground. As the slope increases and
the soil becomes more shallow, oak crowds out the chestnut and
forms an almost pure stand. The soil on the comparatively gentle
slope near the top of the ridge is shallow, with large areas of rock
outcrop which makes a site very unfavorable for many native
species, and has resulted in a stand of scarlet oak and pitch pine.
There is a good stand of chestnut at the bottom of a small drain
where the soil is a little deeper. :

This area forms a logging unit from which all material will
pass out over the Marlborough road, or that which crosses the
pine plantations. There is a well-defined system of logging roads
which will require a certain amount of repair work, but on the

whole are in good condition, and this renders the entire tract
readily accessible.

COMPARTMENT 3.

The east and west boundaries of Compartment 3 are practically
southerly extensions of the east and west boundaries of Com-
partment 2. It lies south of the highway to Marlborough and
includes the greater part of the drainage area of the south brook
which empties into the reservoir. This brook forks, making three
distinct drainage systems within the area. The valleys, swhile
shallow as a whole, are very rocky, being filled with fields of
loose rocks. The slopes are generally moderate with only a few
portions that are steep. The soil is medium to deep, except near
the stream beds and the tops of the higher ridges where the
rock approaches the surface. The humus is medium over the
entire area with the exception of an area near the southern border

- which was burned in 1913. This fire approached from the south,

crossing Compartment 4, and was checked by the town wardens
along a road within Compartment 3- Much of the standing
timber on the area burned over was either injured or killed and
the forest floor was destroyed. The greatest fire danger is to the



412 CONNECTICUT EXPERIMENT STATION REPORT;N‘f913.

south and east as the highways to the southwest and north form
a slight fire protection.

This compartment is of especial interest because of a well
defined “Northern Hardwoods” area along the stream and in a
site so rocky as to make it almost inaccessible. The remainder of
the stand shows chestnut and oak on the better sites, with mixed
hardwoods in the damp situations and scarlet oak on the ridges,
A portion of the area is pasture reverting to woodlot in which
pine and chestnut have seeded to a large extent. .In most por-
tions, a series of thinnings and damage cuttings will be §arr1ed
out, followed by planting of conifers. Group planting w1t}.1 the
object of establishing seed trees of more valuable species lell be
attempted on areas too rocky to be fully restocked by planting.

Selection cuttings will be made in the oak stands, for the
present, with tie stock as the principal product. Diseased chest-
nut will be removed on the stands which are of merchan‘.cable
size and the areas under-planted with pine to fill the openings.
In these selection cuttings, the brush will be lopped and left on the
ground. A portion of the area in which the fire damage was
the greatest will be cut clear and planted. Perrrfanent. sample
plots have been established on this compartment, whlc.h will neces-
sitate the handling of these tracts for a time as maintenance of

the experiments requires.

COMPARTMENT 4.

Compartment 4 extends south from Compartment 3 in a narrow
tract and is only separated from the latter compartment because
it forms a separate logging unit. It lies along both sides of a
small stream which drains to the south and west. The northern
portion of 4 occupies the divide between this stream and that
which crosses 3 from the south. This div‘ide has a number. of
ledge outcrops with a relatively shallow soil. The intermediate
benches have medium to deep soil but the stream beds have
numerous boulders and less depth of soil. The slopes on the
north side are gradual but those on the south tend to be steep.

An abandoned highway crosses from southwest to northe'ast
which at present is used entirely as a wood road. The fire ‘Wthh
burned a number of hundred acres of woodland in the spring of
1913 crossed this compartment but only burned th.e area nor'tlll of
this road. On the burned area the humus and litter conditions
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are poor. South of the road the humus is medium to deep with
good forest litter. The greatest fire danger is to that portion
of the compartment which is south of the highway, as in this
direction there is a long, unbroken stretch of woodland.

The ridges are forested with scarlet oak and inferior quality
chestnut, with chestnut and red oak on the benches. The bottom-
land has tulip, maple, oak, hickory and chestnut. A few scatter-
ing pine seed trees occur on this area with very good pine
reproduction under the hardwoods as a result. This compart-
ment has a direct road to the river and material taken out will be
hauled over it. For the present the area will be left as it is, but
in the 5-10 year period thinnings will possibly be made to secure
natural reproduction of pine, tulip, ash and oak. Under-planting
will be required in some situations.

COMPARTMENT 5.

This compartment extends west from Compartment 3 and lies
along a low ridge south of the reservoir. It drains both into
the reservoir and into the brook below the dam. The slopes are
gentle, with deep, fine soil over a large part. Boulders and rock
outcrops only appear along the south side in a limited area. As
there have been no recent fires in this compartment, good humus
is found over the greater part of it. There is a series of very
good springs along the foot of the slope near the east edge. At
least one of these springs will be cleaned out and developed as a
water supply for fire protection. The area is protected on the
north by the reservoir and on the west by open land, but toward
the south and east there is more or less fire risk.

Logging on this area will be to the highway near the reservoir,
or to a cross road west of it. Much of the land has been cut
over within the last few years and will be left to grow naturally
for the present. Thinnings with under-plantings may be made
on the eastern sub-compartments later. Portions of the chestnut
stands were thinned a number of years ago. Dense brush occurs
in the openings and in swamp areas, but this will be shaded out
by future tree growth. Chestnut and oak form the largest por-
tion of the stand, but maple, tulip, ash and hickory occur on
suitable sites. Natural reproduction of the more valuable species
will be secured where possible.
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DESCRIPTION OF SUB-COMPARTMENTS.

Sub-Compartment 14 comprises 19.I acres chestnut and oak
type. Soil medium depth and fine. Three age classes repre-
sented. 31-40 year class is in good growing condition, and is a
typical mixture of chestnut and oak on the flats, with the per-
centage of oak increasing on the ridges. 11-20 and 1-10 year
classes are chestnut and oak sprouts, much diseased. A portion
of the stand has been thinned for sample plots. Damage cuttings
have removed the diseased chestnut. To be clear-cut and planted
when 11-20 year class reaches merchantable size.

Sub-Compartment 1B comprises 27.8 acres mixed hardwoods.
Soil moist and rocky. Four age classes represented but with
same general form. Mixture is maple, birch, oak, tulip, ash and
elm. The stand is in'good growing condition but the older age
classes have been slightly culled. Originally clear-cut and later
culled, very little chestnut being left. To be clear-cut and planted
in the 5-10 year period, leaving tulip reproduction and seed trees.

Sub-Compartment 1C comprises 28.4 acres chestnut type. Soil
deep and fine. Four age classes represented. The south portion
is even-aged tie and pole size chestnut, very little diseased. The
remainder has been culled, leaving a more or less uneven stand
containing much diseased chestnut. Stand has been culled and
damage cuttings have removed a large part of the chestnut except
the older age class. To be clear-cut and planted when the market
conditions warrant cutting of chestnut.

Sub-Compartment 1D comprises 13.2 acres of chestnut and oak
type. Soil is fair to medium in depth. Two age classes are
represented. Dense chestnut and oak coppice with oak of fzixl‘
growth and chestnut much diseased. Stand was clear-cut. Will
be left for 10-15 years when present stand will be removed,
planting with pine.

Sub-Compartment 1E comprises 16.9 acres of chestnut and oak
type. Soil is shallow and rocky. Three age classes are repre-
sented. 11-20 year class is oak and chestnut, badly diseased and

of inferior quality. 21-30 year class culled, with stands Qf
inferior formed trees and poor species. 41-50 year class 18
coppice, slow-growing and defective. Stand was clear-cut and
portion culled. To be clear-cut and planted, leaving oak stand-
ards for increased growth.

WORKING PLAN FOR THE PORTLAND STATE FOREST. 415

Sub-Compartment 1F comprises 14.6 acres chestnut and oak
type. Soil medium deep and swampy. Two age classes repre-
sented, 11-20 year chestnut and oak with tulip, birch and maple
in moister places. 31-40 year pole chestnut with good form.
Stand was culled. Will be left as it is for next 5-10 years.

Sub-Compartment 1G comprises 28.2 acres pine and spruce
type. Soil fine to deep sandy loam. This stand was planted in
spring seasons of 1913-14 with red pine, white pine and N orway
spruce. Field was originally cultivated, later reverted to forest,
then was clear-cut and planted.

Sub-Compartment 1H comprises 10.1 acres chestnut and oak
type. Soil is shallow and fine. Stand is 11-20 year oak coppice
with scattering clumps of badly diseased chestnut. Some natural
pine reproduction. Area was clear-cut. Will be left as it is for
10-15 years and planted at the same time as Sub-Compartment 1D.

Sub-Compartment 24 comprises 16 acres of chestnut and oak
type. Soil medium deep and rocky. Two age classes of coppice,
in fair condition. Area was clear-cut. To be left for T 5-20
years, then clear-cut and planted.

Sub-Compartment 2B comprises 20.1 acres chestnut and oak
type. Soil is medium deep and moist. Three age classes are
represented. This stand will be cut during the winter of 1913-14,
and planted with pine in 1915.

Sub-Compartment 2C comprises 20.1 acres chestnut and oak
type. Soil medium to deep. Three age classes are represented.
I-10 year class clear-cut with much slash remaining. The 11-20
year class is coppice with scattering over-story. Many-aged class
culled; a mixed stand, birch, hickory and oak. Area has been
logged, leaving the culled trees. To be clear-cut and planted.

Sub-Compartment 2D comprises 17.8 acres pine.  Soil deep and
moist. There are two plantations, one six and the other three
years old. The older plantation is white pine, the younger white
and red mixed. Area was cleared of timber before planting.

Sub-Compartment 2E comprises 30.6 acres chestnut and oak.
Soil shallow and dry. Two age classes represented. 11-20 year
ridge type of slow growth but in fair condition. 31-40 year class
is on lower slope and of slightly open growth. Some natural
pine reproduction. Stand to be cut when merchantable and area
replanted.
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Sub-Compartment 2F comprises 22.5 acres chestnut.and oak.
Soil is medium to deep. Present stand 1-10 year coppice, muc¥1
brush on ground. Clear-cut two years ago. To be left until
underbrush is smothered, then clear and plant. .

Sub-Compartment 2G comprises 29.5 dcres mixed hardwoods.
Soil is deep and moist. Four age classes are rep.reser?ted. I-10
and 11-20 year classes are small, dense coppice of inferior species.
21-30 year chestnut and oak with tulip and ash. 31-40 year
swamp hardwoods of value only as cordwood. Th.e t?etter species
have been clear-cut. To be cleared and planted within five years.

Sub-Compartment 2H comprises 30.4 acres chestnut and oak.
Soil medium to deep. Four age classes are represented. 1-10
and 11-20 year classes are of inferior species with much under-
brush. 21-30 year class and many-aged stands are chestnut and
oak in which the chestnut is badly diseased. Formerly clear-cut

. To be cleared and planted.
Or;zljllyl—egompartment 2] comprises 31 acres chestnut and oak.
Soil medium to shallow. Three age classes represented. 11-20
year class in fair condition with large p:e%‘centage of oak. ‘21-3]0
and 31-40 year classes are in fair condition but of slow grovlvtd 1
with large percentage of oak. Area was.clear—cut and coaled.
To be cleared and planted in 10-15 year period. 3

Sub-Compartment 2J comprises 52.9 acres chestnut and oak.
Soil shallow and rocky. Three age cla§ses represented. I1I-20
year chestnut and oak coppice, fair condition, slow growth. 31-40
year chestnut and oak, dense but small size. Many-aged chestm(lit
and oak culled, leaving over-mature trees more or l?ss decay.e ;
Area was clear-cut in the even-aged stands, remainder being
culled for tie material. Selection system to be used at present,

replanted eventually. ‘ :
bu:cS‘ ;?)—l?omiartment 2K comprises 47.8 acres oak. Soﬂ me'dl‘um
to shallow. Four age classes representefi. In fair con(.htlor(;.
Scattering chestnut badly diseased. Portion has be'en thmn:;;
leaving almost pure oak. Area has be.en clear-cut, thmne.d an :
portion culled. To be cut clear during 5-10 year period an
ted.
pl?uZ-Compartment 2L comprises 34 acres chestnut and oak.
Soil fine, deep and moist. Two age classes represented.. 21—3;0
year class is mixed stand of hickory, chestnut, oak, tulip, asl(i
maple and birch. Very rapid growing. 31-40 year chestnut an
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oak. Disease has changed this stand from pure chestnut into

chestnut and oak type. Area was formerly clear-cut and culled.

To be cut, leaving tulip and ash, and planted to pine and hard-

woods during next five years. J

Sub-Compartment 2M comprises 12.9 acres chestnut and oak
type. Soil is medium to deep. One age class, 31-40 years.
Stand of chestnut, oak and tulip. Formerly clear-cut. To be
thinned if condition of chestnut warrants; otherwise clear-cut.

Sub-Compartment 2N comprises 51.8 acres oak type. Soil is
shallow with many ledges. Two age classes represented. 11-20
year class on the best soil is largely oak, making good growth.
Remainder of stand is over 70 years of age and is in poor condi-
tion. Has been culled for ties. To be handled by selection
system.

Sub-Compartment 34 comprises 3 acres chestnut and oak type.
Soil is deep. Three age classes represented. Present stand con-
sists of chestnut, oak, birch and pine. A portion of stand is tie
size, many trees being diseased. A few pine seed trees on this
area are rapidly restocking the northwest portion with natural
seedlings. Area formerly clear-cut and a portion cultivated.
Damage cutting to be made removing diseased chestnut, followed
by pine planting in openings.

Sub-Compartment 3B comprises 14.6 acres old field, originally
cleared and used as a pasture. Soil is deep. Scattering chestnut,
birch, maple and cedar have seeded in. To be planted with pine.

Sub-Compartment 3C comprises 26.5 acres mixed hardwoods.
Soil is medium to deep and moist. Three ages represented.
2I-30 year class has largest area; dense stand of good form.
I1-20 year and many-aged classes are also represented. A few
standards are scattered over the area. This area has been logged
and coaled. To be thinned and handled by selection system with
group planting.

Sub-Compartment 3D comprises 36.6 acres chestnut and oak
type. Soil is medium to shallow, rocky. Four age classes are
represented; all chestnut and oak coppice, good form, even-aged,
with a few scattering trees left over from previous rotation.
Formerly clear-cut. Will eventually be clear-cut and replanted.

Sub-Compartment 3E comprises 23.6 acres mixed hardwoods.
Soil is shallow, rocky and moist. Three age classes represented.
Many-aged class containing maple, birch and oak is of northern
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hardwood type. Formerly clear-cut. To be handled by selection
system with group planting and natural reproduction.

Sub-Compartment 3F comprises 95.I acres oak type. Soil
medium to shallow, rocky. Three age classes are represented.
" Present stand of oak, chestnut, tulip, beech, birch, maple, hickory
and ash is of slow growth with much inferior material. Has
been culled and logged, slower growing oaks being left. To be
handled by the selection system with group planting of conifers
in openings. ' '

Sub-Compartment 3G comprises 36.5 acres oak. Soil medium
to shallow. Two age classes represented. Chestnut and oak
coppice under 20 years of age. Fire damage in spring of 1913.
Has been clear-cut and culled. To be cleared and planted.

Sub-Compartment 4A comprises 41.6 acres. chestnut and oak
type. Soil shallow, rocky. Four age classes are represented.
Main part of stand is oak with scattering chestnut. Formerly
cut for cordwood and coal. Burned over in 1913 without killing
the trees. Some pine reproduction. To be cut so as to favor
pine where possible, during 10-15 year period.

Sub-Compartment 4B comprises 12.9 acres mixed hardwoods.
Soil moist, rocky. Three age classes from 31-40 years to many
aged represented. Stands consist of hickory, tulip, maple, ash,
oak and chestnut. Good form and mature. Area will be handled
to secure natural regeneration.

Sub-Compartment 4C comprises 10.6 acres chestnut and oak
type. Soil medium to shallow. Two age classes represented.
1-10 and 41-50 years; chestnut and oak of inferior growth. Has
been culled for ties and poles. To be left until merchantable.

Sub-Compartment -54 comprises 6.6 acres chestnut and oak.
Soil medium to deep. Two age classes represented. 11-20 year
chestnut and oak, medium growth, fair condition. 61-70 year
mature chestnut and oak. Formerly cut for wood. To be
planted when cleared after 11-20 year class becomes merchantable.

Sub-Compartment 5B comprises 10.1 acres mixed hardwoods.
Soil deep and moist. Two age classes represented. 11-20 year
dense, much brush, fairly rapid growth. 61-70 year over-mature
ash, maple, tulip, hickory, oak and chestnut. Formerly clear-cut.
To be held until 11-20 year class is merchantable and then plant.

Sub-Compartment 5C comprises 56.9 acres chestnut and oak.
Soil medium to deep. Four age classes represented. Chestnut
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and oak coppice of different ages but same form; fairly rapid
growth. Very little disease. Formerly clear-cut. A portion of
the 21-30 year class thinned very heavily for increased growth.
To be replanted at the end of the rotation. ;

Sub-Compartment 5D comprises 25.4 acres mixed hardwoods.
Soil moist and deep. Three age classes represented. Larger
portion is dense stand of inferior species 1-10 years old. 11-20
year class is similar but slightly older. 51-60 year class mature
birch, maple, tulip and ash. This area was logged and coaled.
To be clear-cut and planted when the 1-10 year class becomes
merchantable. 51-60 year class to be thinned for natural repro-
duction. i

Sub-Compartment 5E comprises 27.6 acres chestnut and oak.
Soil medium to deep.. Two age classes represented. 1-10 year
class.over-mature when cut with no coppice resulting. Inferior
species seeding in. 11-20 year class chestnut and oak coppice,
fair growth, very dense. Formerly logged and cordwood
removed. To be clear-cut and replanted when merchantable.

Sub-Compartment 5F comprises 16.9 acres mixed hardwoods.
Soil medium to deep. Two age classes represented. 11-20 and
21-30 years. The stands consist of oak, chestnut, maple, tulip
and hickory. Very rapid growing. Was cut for cordwood.
Reproduction cuttings favoring ash, tulip and oak will be made.
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