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Lire History oF MOSQUITOES.

Most mosquitoes lay their eggs on the surface of the water,
either singly or in raft-like masses which float upon the surface.
On hatching, each larva drops into the water and during its larval
existence swims about with a jerky mefion, most of the time
holding its head downward. It has a. large head with a tube or
siphon at the tail, and every two minutes or so it comes to the
surface and inhales some fresh air through this siphon. It feeds
upon the minute particles of organic matter in the water, from six
days to three weeks, depending upon the temperature, when it

\

Figure 12. Eggs and young larvae of the house or rain barrel mosquito,
Culex pipiens, Linn. All enlarged. (After Howard, Bulletin, 25, Bureau of
Entomology, U. S. Department of Agriculture.)

transforms to a peculiar hunchback pupa. Breathing is now done
through two siphons on the thorax instead of one at the tail. In
about two days the skin cracks open along the back, and the adult
winged mosquito emerges, and after resting on the old shell and
drying its wings, soon flies away. Only about a week is necessary
for a mosquito to develop from egg to adult in hot weather. The
stages in the life of a mosquito are (1) egg; (2) larva; (3) pupa;
(4) adult. :

Frigar or MoSQUITOES.

With the exception of the salt marsh mosquitoes, a few hundred
feet is the extent of the distance traveled by most mosquitoes.
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Salt marsh mosquitoes (two species) migrate or are wind-borne for
many miles. In New Jersey they have been found at least thirty
miles from their breeding place, and in Connecticut eighteen miles.
During strong winds they seek shelter, but in warm foggy weather,
gentle breezes may aid them in going inland for several miles.
After obtaining blood, they return to the salt marsh to deposit their

eggs.
Where intensive breeding takes place in polluted streams, the

'

Figure 13. 'The house or rain-barrel mosquito, Culex pipiensiLinn:j1. adult

-female; 2. palpus; 3. anterior, 4. middle, 5. posterior claws of male. All en-

larged. (After Smith, Report on New Jersey Mosquitoes.)

house mosquito has been found a mile from its breeding place, but
usually this species does not go more than one-fourth that distance.

DirrerenT KinDs oF MOSQUITOES.

There are known to be about 500 different kinds of mosquitoes
throughout the world; about 100 kinds occur in the United States.

- Nearly 50 species have been recorded from the State of New York,

and about 25 kinds occur in Connecticut. Of this numbér, only
five kinds need here be considered.
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RAIN BARREL OR HOUSE MOSQUITO f
1. Culex pipiens ]Breed in fresh water; fly

SPOTTED OR MALARIAL MOSQUITO (2 species) only short distances; en-
2. Anopheles punctipennis ter houses and bite after
3. Anopheles quadrimaculatus dark,

SALT MARSH OR MIGRATORY MOSQUITOES # | Breed in brackish water;
4. Brown salt marsh mosquito, Aedes cantator fly long distances; do
5. - White-banded salt marsh mosquito, = . not enter houses, and

Aedes sollicitans ) bite promptly .in the
% day time. ’

Figure 14. The banded salt marsh mosquito, Culex sollicitans Walk.:
1. adult female; 2. palpus; 3. anterior, 4. median and 5. posterior claws of
male. All enlarged. (After Smith, Report on New Jersey Mosquitoes.)

How 1o DisTinGUisE MALARIAL FrRoM OTHER
MosqQuiToEs.

Malarial mosquitoes have spotted wings, the beak and body are
nearly in a straight line, and it ‘“‘stands on its head”’.

Other mosquitoes do not have spotted wings, the beak makes a
greater angle with the axis of the body and the body is parallel
with the surface upon which the mosquito stands or rests.

Larvae or wrigglers in the water may also be distinguished by
their different shapes. Malarial species are green or gray, lie
horizontally at the surface of the water, and move to other posi-
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tions on the surface without dropping downward into the water.
Moreover their bodies are nearly as thick at the tail as through the
head and the breathing tube or siphon is very short. Other
mosquito larvae hold their heads downward when breathing at the
surface and if disturbed drop downward into the water. The head
and thorax are large, from which the body tapers toward the tail
end, which is furnished with a long siphon. The color is usually
dirty white or gray.

TaE MosqQuito PrAacue or CONNECTICUT.

The great mosquito plague of Connecticut is caused by the
abundance of only a few kinds of mosquitoes. A few years ago

" Jourex

Figure 15. Larvae of Culex and Anopheles, showing the characteristic position
of each at the surface of the water. 1. Anopheles; 2. Culex cantator.

in the southern half of the State, the salt marsh mosquitoes were
the most prominent, and this is true today except in certain
sections where the salt marshes have been ditched. In these
ditched sections and in all other parts of the State, the rain barrel
or house mosquito is the chief offender.

At present about one-third of all the salt marsh areas of Con-
necticut have been ditched and the ditches have been maintained in
working condition. There still remains some 12,000 to 14,000
acres of salt marsh to be ditched before we shall be rid of the
nuisance of migratory or day-biting mosquitoes.

The rain barrel mosquito is local in its distribution and breeds
in rain water pools, receptacles, polluted streams, ete. A single
bucket of water will furnish enough mosquitoes to infest the
premises.
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CoNTROL OR RELIEF MEASURES.

Rain Barrel Mosquitoes.—Fill or drain all depressions which
may catch or hold water during the summer months. See that no
receptacles collect and hold rain water about the premises. Small
swamp areas and deep depressions which cannot be filled or drained

- except at great expense, may be dredged to form permanent pools
and stocked with fish. : \

Malarial Mosquitoes.—See that edges of springs and streams
are cleared of vegetation and have steep banks. Screen all houses,
and particularly all persons having malaria.

Salt Marsh Mosquitoes.—Cut narrow parallel ditches through
the salt marsh, from the hard land to the central creek or outlet,
These usually need to be about 150 feet apart, but the distance
depends upon the character of the marsh and the amount of breed-
ing. Special work, such as building dikes, tide gates and deepen-
ing major outlets are necessary in some cases. In general these
narrow ditches cost about ten dollars per acre. A slight expense
each year must be incurred to examine the ditches and remove
obstructions.

OILING.

Wherever mosquitoes are found breeding in water, it is possible
to kill all of the wrigglers by spreading a film of oil on the surface.
This prevents their access to the air and they suffocate. The oil
also penetrates their respiratory system and injures their tissues.
Kerosene is the cheapest oil for this purpose which is readily and
universally available. Light fuel oil may be obtained from oil
stations in the larger cities. Old cylinder oil from garages may
be used if mixed with an equal quantity of kerosene. A spray
pump is the common agency for spreading the oil, though in small
pools a sprinkling can or saturated sawdust may be used. One
fluid ounce of kerosene will cover about 15 square feet of surface.

Oiling is only a temporary expedient and should not be practiced
except in special cases. On the salt marsh in a single season it
would cost about one-fourth as much to oil the pools as it would to
cut ditches, but the ditches would last for years and make further
oiling unnecessary.

Mosquito ENEMIES.

Fish feed upon mosquito wrigglers, particularly small fish such as
“minnows’” and ‘killies” which eat animal food and feed near the
surface. By cleaning the banks of deep pools and sluggish streams,
and stocking with these fish no mosquitoes will breed there. There
are also many aquatic insects which devour mosquito larvae.
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InDIVIDUAL AND CoMMUNITY EFFORT.

The control of the fresh water species like the malarial and rain
barrel mosquitoes which fly only short distances, is a matter for
each individual resident and property owner, though far more will
be accomplished if all individuals work together toward the same
end. This is largely a problem of house to house inspection, with
control measures practiced where needed.

It is a commendable line of activity for local civic and village

- improvement associations, boy and girl scouts and women’s clubs

Figure 16. A malarial mosquito, Anopheles punctipennis. 1. adult female;
2. palpus; 3. genitalia; 4. part of wing vein, showing scales; 5. anterior, and
6. middle claws of male. All enlarged. (After Smith, Report on New Jersey
Mosquitoes.) :

to co-operate with the Experiment Station. Surveys can be made
in each neighborhood to ascertain where mosquitoes are breeding.
When mosquitoes are especially troublesome, specimens should be
collected and sent to the Station for identification. There is al-
ready legislation (Section 2408 of the Revised Statutes) declaring
accumulations of water in which mosquitoes breed a public
mnuisance, and authorizing the health officer to order them abolished.
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SaLt Marsa MosqQuito PROBLEM A STATE-WIDE MATTER,

As the mosquitoes of the salt marsh are migratory and often fly
long distances, isolated individual or even community effort counts
for but little in controlling the plague. Even efforts involving
entire townships, though commendable, do not bring the maximum
degree of relief unless other towns also act in the matter. Some
towns will take no action, either<on account of cost or because the

people do not expect effective results. Consequently when left

entirely to local initiative, the work is apt to be spotted and dis-
connected if any is done at all. Thus the salt marsh area of
Connecticut has been ditched from the New York line as far east-
ward as Westport, which is still unditched, Fairfield, Bridgeport,
a part of Stratford, West Haven, New Haven, a part of East
Haven, from Branford River to Hammonasset River with small
areas in Old Saybrook and Groton, have all been ditched. Some
of the areas mentioned above are not yet under State supervision.
In order to make the work continuous and to obtain the full
benefit of the ditching already done, the towns of Westport, Strat-
ford, Milford, parts of East Haven and Branford, Clinton, and all
towns to the eastward should have their salt marshes ditched.

Legislation has already been enacted (see Section 2409 of the
Revised Statutes and Chapter 68, Public Acts of 1923) providing
for, and authorizing the Director of the Connecticut Agricultural
Experiment Station to ditch salt and fresh marshes and maintain
the same. He can make investigations and furnish estimates,
supervision, etc., upon request. In case the ditching work has
been accomplished, he will inspect it upon request. If it merits
his approval, he will accept it officially and see that it is properly
maintained at State expense.

BENEFITS OF MOSQUITO CONTROL.

Health.—FEradication of malaria bearing mosquitoes will
prevent the spread of malaria in any community, town or state.
Other native species of mosquitoes, though not known to carry
disease-causing organisms, are a detriment to health because their

bites sometimes become infected, and because of the irritating -

effect on the nervous system.

Comfort.—No person can be comfortable when attacked by
hordes of mosquitoes. Whole regions have been developed,
neglected or abandoned because of the absence or abundance of
mosquitoes.

Increased Property Values.—Wherever the mosquito nuisance
has been controlled, substantial increases in property values have
followed. This is a logical result of making building sites more
desirable because people can be more comfortable there, The
increased population means increased business, increased trans-
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portation, and better yet, increased taxes for the town and for the
State. :

Increased Crops.—Wherever salt or fresh marshes are ditched
the quality of the vegetation is improved; it makes better hay.
The quantity is also increased, giving a greater yield. It has been
shown in New Jersey that by ditching the yield of salt marsh hay
has been increased from two to twenty fold.

SEND SPECIMENS ForR IDENTIFICATION.

If anyone is interested in the mosquito problem of his locality
and wishes to know whether malarial mosquitoes are present, he is
requested to collect adult mosquitoes and send them for identifica-
tion to the Connecticut Agricultural Experiment Station, New
Haven, Conn. They should be mailed in a pill box or vial, well
packed so that they will not become crushed in transit. Mosquitoes

- which are badly worn or broken cannot readily be identified, but

if the material is fresh and plentiful (10 to 20 specimens) there
should be no difficulty in identifying the species.

MOSQUITO CONTROL WORK.
Season of 1923.
By R. C. Borsrorp.

LecisvaTioN.

The State law providing for the elimination of mosquitoes,
Chapter 21, Public Acts of 1919 (see 1919 Report, Connecticut
State Entomologist, page 194) was amended by the 1923 Legisla-
ture to read as follows:

CHAPTER 68.

Section 1. Section 2409 of the general statutes is amended to read as
follows: The director of the Connecticut Agricultural Experiment Station
may make rules and orders concerning the elimination of mosquitoes and
mosquito breeding places, and he or his agent may enter upon any swamp,
marsh or land to ascertain if mosquitoes breed thereon or to survey, drain
fill or otherwise treat, or make any excavation or structure necessary to
eliminate mosquito breeding on, such land. Whenever funds have been
provided by voluntary contribution or by appropriation by the state for the
elimination of mosquitoes or mosquito breeding places said director may order
the execution of such work upon notice as herein provided. At least thirty
days before commencing such work, said director shall file a copy of such order,
with a description of the place or area affected and a statement of the proposed
plan thereof, in the town clerlk’s office in each town in which such place or
area is located. = Said director shall publish a copy of such order once each
week for two successive weeks in some newspaper having a circulation in the
town or towns in which such place or area is situated, and shall mail a copy of
such notice, postage prepaid, by registered mail, addressed to each record
owner of land whose name and address may be ascertained by a reasonable
inquiry from the assessors of the town in which such land is situated. Said



304 CONNECTICUT EXPERIMENT STATION #= BULLETIN 256.

director may, and upon application of any person affected b

plan, within thirty days after such publica,t}i’og, shall, assess dagla?gecshsg;g:il;lgcll‘
by the owner of any such land. Such assessment shall be filed by said director
with the clerk of the superior court of the county within which the land
affected is located, and said clerk shall give notice of such assessment to each
such property owner, by mailing to him a copy of such assessment, postage
prepaid. Any person claiming to be aggrieved because of such order or pro-
posed plan or such assessment may, within ten days after notice, apply to the
superior court in the county in which such land is situated, or any judge
thereof, for relief, and said court or such judge may, after notice to said
director and parties applying for relief, and hearing thereon, make any proper
order concerning such order or proposed plan, or make a reassessment of
damages. Said court or judge may view the land claimed to be affected by
such order or plan and may take any evidence in his opinion material. The
order, plan and assessment as hereinbefore provided for shall be conclusive
upon all parties affected thereby, and the state treasurer shall pay to any such
owner the damages assessed by said director or by said court or judge, as the
case may be, upon certification of the amount by the clerk of said court. The
pendency of any application for the assessment of damages shall not prevent
or delay the execution of the work for the elimination of mosquitoes or mos-
quito breeding. TUpon the completion, to the satisfaction of said director, of

any such work, said director shall certify to the comptroller, with proper

vouchers, the amount of such costs, and the comptroller shall draw his order
on the treasurer for the payment of the same.

Sec. 2. Section 2410 of the general statutes, as amended by chapter 21
of the public acts of 1919, is amended to read as follows: Whenever any
swamp, marsh or other land has been drained to the approval of the director
of the Connecticut Agricultural Experiment Station, he shall keep the same
in repair and free from obstruction, and construet or repair tide gates or other-
wise treat such areas so as to make such work effective. Said director may
appoint one or more deputies to supervise the work done under the provisions
of this and the preceding section, who may exercise the authority granted to
~ such director. The expenses of said director and said deputies in carrying
out the provisions of this and the preceding section shall be paid from funds
provided by voluntary contributions or from funds appropriated by the state
for such purpose. The comptroller may advance to said director such amounts
within the appropriations therefor, as are necessary to meet the current ex-
penses for labor authorized under the provisions of this and the preceding
section. Any person obstructing the work of examining, surveying or ditching
or otherwise treating such mosquito breeding areas, or obstructing any ditch,
canal or drain, or the natural outlet of any marsh forming mosquito breeding
areas, shall be fined not more than one hundred dollars or imprisoned not more
than ninety days or both.

Approved April 17, 1923.

Under the old law, the cost of maintenance; not to exceed one
dollar per acre in any one town, was paid by the State, and the town
wherein the work was done reimbursed the State for three-fourths
of the amount so expended for maintenance. This added about
$2,500.00 to $3,000.00 to the regular appropriation.

The new law, which went into effect on July 1, 1923, provides
that the State pay all expense of maintaining drained areas which
have been approved by the Director. The sum of $12,000.00 was
appropriated for mosquito elimination work during the two-year
period from July 1, 1923 to June 30, 1925. .

The total expenditure for the year was $8,944.87. Owing to the
change in law this year, a detailed account of the above would be
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too bulky to be included in this report. The Director’s Report for
1923 covers the first half of the year, and his 1924 Report will in-
clude the remainder.

GENERAL CONDITIONS.

Mz. S. T. Sealy, who has served as Deputy in Chargs of the work
for three years, resigned to take effect March 31, 1923, and Mr.
B. H. Walden was placed in charge of this work temporarily. On
July 1, 1923, Director Slate appointed the writer Deputy in Charge.

The general spring inspection showed much of the drainage work
in poor condition. Many of the culverts at beach outlets were
badly damaged and in some cases completely destroyed. The
tide gates and dikes were found to be in fair condition, with the
exception of the Stony Creek dike, which was badly damaged.

Although it is unlawful for any person to interfere with the free
flow of water in any drainage system under State maintenance,
the usual number of obstructions in ditches were found, caused by
the careless dumping of rubbish, and by farmers and trappers. In
many cases the outlets of ditches became clogged by a thick growth
of sedge grass. The result is that some sections of the ditch tend
to fill with mud, upon which grass takes root, the water is held
back upon the marsh and breeding pools form. Thus in one season
a neglected ditch may become a source of mosquito breeding. v

For recutting ditches, a simple trimming tool was made con-
sisting of two hay knives bolted to a light brace which held the
blades in a parallel position the width of a ditch. A longer handle
was attached for ease in operating. With this tool (shown on
Plate XXT, a) both sides of a grass grown ditch could be trimmed
at the same time. Several thousand feet of ditches were reclaimed
this fall.

The absence of rain was a factor in preventing marsh pool
breeding, although in some localities the continuous high tides
offset this advantage. In every case where breeding was dis-
covered, measures were taken to destroy the larvae and make
their recurrence impossible.

The success of the anti-mosquito work this season is largely due

~ to individuals, associations and towns contributing money and

reporting mosquito infestations, also the co-operation of city
departments, town officials, the board of health and others.

Toe Work By Towns.
NEW HAVEN.

The salt marsh mosquito breeding in this section was confined
to an area in the Quinnipiac marsh north of Little River, the tide
water being held back in about 80 acres of marsh by stones under
Little River bridge at Middletown Avenue. The Bridge Depart-
ment removed some of the stones and the water was lowered about
ten inches. More stones will be removed next year.
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No breeding was observed on the West River mead
harbor marsh and the ditched sections at Morris Cre?ékozvvz}e ;1112(?
kept free. Scattered breeding occurred at Fort Hale by reason
of grass grown ditches and the high tide gate sill at the moat outlet.
Upon request, the Park Department Jowered the tide gate sill
about seven inches. All of the ditchés south of the Fort Hale
road were recut this fall. .

There was practically no mosquito ‘breeding in other park
property this season, although some Anopheles (malaria mosquitoes)
larvae were discovered in Edgewood Park. The drainage system
being installed at Beaver Swamp by the Park Department has
eliminated the prolific Anopheles breeding there. One pool in that
locality breeding Culex (house mosquito) -was oiled. Many
possible breeding places in the city parks have been filled.

WEST HAVEN.

, Before work could be started this season a large brood of mos-
quitoes developed in the Old Field Creek marsh and infested the
town. The tide gate at Beach Street was found badly damaged
and blocked with a quantity of large stones. A large sand bar
beyond the gate had completely closed the outlet to the harhor,
The marsh above was flooded and much sewage was present.
These conditions were ideal for mosquito breeding. Much labor
was expended in this area keeping the outlet open, the tide gate in
working order, and cleaning and recutting grass grown and mud
filled ditches. 1In spite of our efforts, which were hampered by
lack of funds, some scattered breeding was present throughout the
season. The drainage system in the marsh is difficult to maintain
on account of the frequent closing of the outlet by shifting sand.
This results in the ditches filling with mud which in turn quickly
grasses over. The outlet from the gate to the harbor should be
deepened about two feet and a sluiceway installed to extend beyond
the sand bar. A new tide gate is required and the creek should be
dredged from Beach Street to Peck Avenue.

The other marshes in this section were kept free from breeding.

EAST HAVEN.

The two ditched areas of salt marsh in this section under State
maintenance, one at Morris Creek and one at Silver Sands east of
Caroline Creek, were kept free of mosquito breeding during the
whole season. There was considerable breeding in the marsh near
West Silver Sands not under State maintenance. These mosqui-
toes were troublesome periodically throughout the treated as well
as the untreated areas.

The Town of East Haven has installed 978 feet of 18-inch COTru-
gated iron pipe in Cosey Beach Avenue, extending from the
property of Philip Smith to an extension of Caroline Creek.
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The Connecticut Company has completed the filling of its marsh
area at Momauguin including the ditch between this property and
Philip Smith’s which formerly carried the drainage water from a
large swamp north of the road leading to South End. Adequate
means of handling this water are to be provided by the property
owners and:connected to the 18 inch pipe laid by the town. ;

The State Rifle Range was inspected on June 12. Owing to the
lack of rain nearly all of the depressions that hold water in an
ordinary season were dry, and no mosquito larvae were found.
There were many fresh water mosquitoes present which had
emerged earlier in the season. These were especially abundant
in the wooded or brush areas. In the open spaces many salt
marsh mosquitoes were observed which had undoubtedly come
from the undrained salt marshes in the southern part of the town.

BRANFORD.

Labor for maintenance of this section was furnished by Mr. L. E.
Rice. In some cases mosquitoes got on the wing before the areas
could be treated. At Sunset Beach the natural outlet was found
to be closed by large rocks which were removed at considerable
cost. The Sybil Creek marsh north of the tide gates on the Indian
Neck road was covered with water. This situation was partly
corrected by lowering the bed of the creek under the road bridge.
Many of the ditches in this area were filled with soft mud and
grassed over, creating breeding pools on the marsh surface and in
ditches. Several thousand feet of ditches were recut and deepened.
No breeding was discovered on other marshes in this section.

The large marsh at Stony Creek has been flooded all the season
due to a broken dike. Presumably there was some breeding on
this marsh which accounts for some complaints of mosquitoes in
Stony Creek Center. State funds were insufficient to repair this
dike, but the meadow owners and some public spirited summer
residents contributed generously and the dike was repaired. The
ditehes in this marsh are badly damaged, and it is doubtful if they
can be reconditioned next spring in time to prevent early breeding.
The tide gates at Hubbard’s Bridge on the Branford River need
repairs.

GUILFORD.

Maintenance work was started promptly in this section by Mr.
Frank Blatchley and continued throughout the season. No
breeding was discovered and no complaints received.

Several hundred feet of ditches were recut in the vicinity of Shell
Beach and a bad leak undér the tide gate sill at Great Harbor
stopped. The labor was furnished by one of the summer residents.
The area of this section is too great to be properly maintained by

~ one man, and some of the ditches have become grass grown and
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filled with mud. This condition will produce breeding pools in a
wet season. ;

~ MADISON.

The only serious outbreak of mosquitoes in this section occurred
early at the Hammonasset State Park. These were troublesome
periodically throughout the first half of the summer. Oil and labor
were furnished by the State Park Commission and millions of
larvae in clogged ditches and marsh pools were destroyed. As
soon as the offending ditches wére cleaned and graded, no further
breeding occurred. Plans are under way to caIry on a vigorous
anti-mosquito campaign at Hammonasset next year in co-operation
with the State Park and Forest Commission.

No breeding was discovered in other marsh areas of this section,
and no complaints were received. Much additional labor will be

- required to recondition some of the ditches, which during a nor-

mally wet season will no doubt become a source of mosquito
breeding. :
The most important part of mosquito control work in this section
consists of keeping the several beach outlets open. This was
accomplished during the entire season by Mr. Russell Bartlett and
but little time remained to patrol the-marsh sections properly.

This section is too large for one man to maintain at this time owing

to gradual deterioration of the drainage works.

The culverts at the beach outlets have been damaged or totally
destroyed at some previous time by storms. When these are
replaced the labor expended in opening these outlets every few
days will go far in reconditioning and maintaining the ditches in
the potential areas. ,

WESTBROOK.

This year the Town of Westbhrook appropriated $1,000.00 to
start mosquito elimination work in this section. This amount
has been increased by generous contributions from a few public
spirited citizens. The money was turned over to the Connecticut
Agricultural Experiment Station, under whose supervision the
ditching of the marshes will proceed.

The long search for suitable labor delayed the start of ditching
until December 12. Work was begun on December 12 in Rushy
Meadow at Middle Beach. In order to remove the surface water
from this flooded and soggy area, about 1,770 feet of old.ditches
were first recut and deepened. The old ditches were not sufficient
to remove all of the pools and 756 feet of new ten inch ditches were
cut. Later these ditches will be deepened as required. The out-
let of this marsh will require the installation of a 100 foot culvert to
carry the water beyond the point of moving sand.
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On the small marsh east of the property owned by Mr. Thomas
Fisk, 441 feet of old ditches were recut and 510 feet of new ditches
dug. The creek bed was widened and graded. A culvert will be
required here as at Middle Beach. At the athletic field, 681 feet
of old ditches were recut and 291 feet of new ditches dug: A total
of 5,112 lineal feet of ditching was installed this year, much of which
will require deepening to secure proper drainage. _

Ditching was begun on the Broad Creek marsh and_ on the Lewis
marsh south of the railroad track. All the new ditches in this
section are being cut with hay knives, using a plank ten inches
wide as a guide for cutting the sides of the ditch. The sods are
pulled out with potato hooks and a satisfactory ditch is obtained
after the bottom is graded. ; j

The drainage work of Rushy Meadow and the Fisk marsh will be
completed early next season if no further difficulties develop.
These two marshes were found to be the most poorly drained salt
marsh areas in Westbrook. They will no doubt prove to be the
most costly to drain per acre and the most costly to maintain.
As soon as the drainage of an area is completed and approved by
the Director of the Connecticut Agricultural Experiment Station,
the drainage works of that area will be maintained at State expense.

The other Westbrook marshes are dotted with stagnant pools
and it is doubtful if much relief from mosquitoes will be afforded
by the present expenditure.

OLD SAYBROOK.

A small ditched marsh area at Fenwick under private mainte-
nance was inspected this fall, but owing to the high tide at that time
the exact condition of the ditches could not be determined accur-
ately.

GROTON.
The ditched area at Groton Long Point under State maintenance

- was thoroughly patrolled. On account of the foot bridge over the

marsh outlet having been washed away, large stones had been
rolled in for crossing. This interfered with the free movement of
water and the stones were removed each trip. A road culvert was
found closed due to careless dumping of rubbish, and some breed-
ing resulted in the flooded area. Some of the ditches will be recut
next season.

FAIRFIELD.

The drained salt marsh areas in this section under State main-
tenance were kept in good condition throughout the season by Mr.
Nicholas Matiuck, with an average crew of two men. Nine hundred

* gallons of light fuel oil were purchased from the Standard Oil Com-
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pany by contract. Breeding places in salt marshes and i
in the fresh water areas which could not, be otherwise ’oregigglcgg)é
oilled throughout the season. The breeding of salt marsh mos
qu’lIJ?I?ethai been reduced to a minimum. -

¢ Iresh water problem of this section is under the immed;
fllllé)eé*vElon of Dr. V. Havard, Secretary” of the Fairfield Ier;f;Ze-

& ‘ ; : ) .

i ssoclation, with Nicholas Matiuck in charge of the field
In 1922, a survey of the fresh water breeding places was made in
this section including an estimate of the amount of labor and
material required for treatment.  Much public interest was aroused
and generous contrlbutl.on_s were received. During 1922, $1,081.94
was spent by the Association to treat these fresh water areas. All
of this fresh water work was instigated and carried out by the Fair-
field Improvemqnt Association, to which great credit is due. The
(S)ltla%éld the services of Nicholas Matiuck were contributed by the
In 1923, the Town of Fairfield appropriated $2,000.00 to carry
on the work. The anti-mosquito activities in Fairfield have

proven very successful and other t
Rr R owns are recommended to

STAMFORD.

The salt marshes in this section were caref )
; ) ' ully patrolled b
Nicholas Matiuck with an average crew of two meny pThe ditche}sr
S\ixézrse kept open and marshes were properly drained the whole
on. i

are;l;,lsle City of Stamford continued its treatment of the fresh water

MISCELLANEOUS INSECT NOTES.

Swarms of Butterflies.—On August 25, specimens of the milk "
weed or monarch butterfly, Anosia plem’pi)u? Linn., were recgilxlrlekd
from Mrs. Edw. B. Rogers, Southport, who wrote that these
butterflies were extremely abundant and lighted upon maple and
other trees. These butterflies often migrate in large numbers and
there are several accounts in entomological journals where swarms
have passed the night on trees and shrubs.

Giant Water Bug.—On July 19, Mr. Pierrepont B. Fos
Hamden brought to the Station a large aquatli)c bug Whic}tlelila(.)cg
attacked and killed a gold fish in his pool. This bug was Letho-
cerus americanus Leidy, known as the giant water bug or electric
light bug. It is aquatic during its immature stages but when it has
reached the adult stage, it often leaves the water and flies about
arc lights at night. It is predaceous in all stages. ;

MISCELLANEOUS INSECT NOTES. ST

European House Cricket.—On April 14, specimens were brought
to the writer from an apartment house on George Street, New
Haven, of the European house cricket, Gryllus domesticus Linn.
(See Plate XXIII, b). This insect was said to be extremely abun-
dant in the basement of the building. The individuals could be
found in the cracks and crevices of the masonry walls and the
tenants were greatly disturbed on account of the infestation. After
conferring with the writer, the owner made applications of some
prepared roach powder with a blower, and reported that the treat-
ment seemed to be suceessful.

The Birch Leaf Skeletonizer.—This insect has continued to be
prevalent and has skeletonized the leaves of gray birch trees
throughout the State. Other species of birches were attacked
but were not so conspicuously browa as were the gray birches.
The injury was about the same in 1923 as in 1922, and is caused

~ by a small moth called the birch leaf skeletonizer, Bucculatriz

canadensisella. Chambers. The life history of this insect has not
been completely worked out. It is the larvae feeding upon the
leaves which cause the injury, and if choice shade trees are sprayed
with lead arsenate late in July or early in August, this injury will
be prevented.

Spruce Leaf-Miner.—On May 7, spruce twigs were received
from the F. A. Bartlett Tree Expert Company of Stamford, the
leaves of which had been mined by the spruce leaf-miner, Recur-
varia, piceaella Kearf. Deseriptions and life history notes regard-
ing this species may be found in a paper by W. D. Kearfott in the
Journal of the New York Entomological Society, Vol. XI, page
151, 1903. It is said to attack red spruce in the New England
States and black spruce in northern New Jersey. The larva is red
on dorsal lateral and ventral surfaces, with a dark green patch on
the dorsum of each abdominal segment. Head and thoracic
shield, pale brown. No remedy is known.

European Pine Shoot Moth in Connecticut.—On November
24, Mr. Filley brought to the laboratory from Ridgefisld, some
twigs of red or Norway pine, Pinus resinosa, which had been
deformed and the buds eaten in the manner caused by the Euro-
pean pine shoot moth, Evetria buoliana Schiff. No insects were
found in this material, but on October 13, twigs of the same species
of pine injured in the same manner were received from Tarrytown,
N. Y., containing two brown larvae which we were able to identify
as B. buoliana. The larvae destroy the buds and this induces the

- lateral shoots to grow, and many of them become curved, twisted

and distorted. Though it seems to prefer the red pine here, it
also attacks other pines especially the Scotch, white, Austrian and
Mugho pines.
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The Box Leaf-Miner.—On November 23, specimens of box
twigs were received from the Harkness Estate, Waterford, in-
fested with the box leaf-miner, Monarthropalpus buxi Labou.
The infested leaves were somewhat curled and showed on the upper
surface some indications of irregular mines within. On dissecting,
the upper epidermis separated easily from the lower and there were
many small whitish green maggots between the layers as is shown
on Plate XXTII, a. Dr. Garman visited the place a few days later
with a view to studying the insect and testing control measures,
but the conditions were not quite suitable for this purpose. The
remedies recommended are to spray the foliage thoroughly about
May 1 with a miscible oil, one part in 20 parts water, to which is
added one pint of 40 per cent. nicotine sulphate per-each 50 gallons
of mixture. This treatment should be repeated about a week
later. In Maryland, success was obtained by spraying the foliage
at the time the adults emerge, with molasses diluted one part to
three parts of water, this mixture entangling the flies as they
emerged or before laying eggs.

Apple and Thorn Skeletonizer.—Full information regarding
this insect may be found in Bulletin 246 of this Station, issued
in June, 1923. During the season of 1923 there has been abundant
opportunity for observing the work of this insect, which has now
spread over the entire State. Professor A. E. Stene, State Ento-
mologist of Rhode Island, informed the writer that the pest occurs in
Rhode Island. The writer observed injury to apple trees beside
the highway in going between Westerly and Providence, R, I.,
on August 16, which be attributed to this insect. At a conference
in Boston, Mass., August 17, apple twigs injured by it and collected
on the Massachusetts north shore were shown to the writer. There-
fore it has spread throughout southern New England in three or
four seasons.

The latter part of July during the summer meeting of the Ento-
mologists of the Northeastern United States, which was held in
Connecticut, the apple trees between New Haven and Hartford
were brown from the feeding of the larvae of the second brood.
Certain trees near New Haven, however, were not so seriously
injured as in 1922,

Swarms of the Chain-Dotted Geometer.—On the evening of

September 27 and for a few nights thereafter, swarms of thin -

whitish moths gathered around the “white way”’ lights in the center
of New Haven. The attention of the writer was called to the
matter by one of the newspapers, and on investigation the insect
was found to be the chain-dotted geometer, Cingilia catenaria
Drury. Smaller numbers of these moths were found during the
daytime clinging to lamp posts, the walls of buildings or on the
sidewalks. The caterpillars of this moth feed upon the leaves of
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bayberry and sweet fern, when abundant, often defoliating these
shrubs. They are slender yellowish larvae, with two conspicuous

‘\" ‘black spots just above each spiracle, and dorsally striped length-

wise with faint narrow lines. When fully grown they are from one
and one-half to one and three-fourths inches in length. The pupa

i is enclosed in a loose net fastened to the leaves. The mpth has a
;ving-spread of about one and one-half inches, is white, with chains

of black dots across the wings. Larva, pupa and adult are shown
on Plate XXIV.

Flight of Cotton Moths.—On September 12 and 13 there were

~ swarms of cotton moths, Alabama argillacea Hubn., in New Haven,

Bridgeport, Stamford and doubtless other cities and towns of the
State. They fluttered around the stronger lights during the night

- time and in day time were resting often head downward on the

plate glass store windows, walls of buildings and lamp posts.

- Similar flights have been noted in former years, and in the Report
. of this Station for 1911, page 339, and for 1912, page 217, are
- notes regarding the appearance of this moth in .Connectlcut‘m
. those seasons. The moth is a uniform light reddish brown with
. white discal spots on the fore wings. When resting the wings are
~ folded in the shape of a double roof (A) and the moths present a
~ trim and attractive appearance. The caterpillars are known as

“cotton worms” in the southern States and are not known to feed
on other plants. In some seasons they are extremely numerous

in the cotton States, and the adults migrate northward often in

enormous numbers and are sometimes reported from many of the
northern States and Canada, usually in September and October.
This insect is not known to hibernate in the United States, unless
possibly in Texas. The adult is shown on Plate XXIV, d.

A Japanese Weevil in Connecticut.—On July 29, 1920, Messrs.
Zappe and Walden while inspecting nursery stock in & nursery
in New Haven, collected some curious fat brown weevils which
were new to the Station collection, and which were unfamiliar to
Mr. Zappe. Mr. Zappe collected more of the same species on
July 26, 27 and 30, 1921, and on June 24 and July 21 and 27, 1922.
Mr. Walden also collected one specimen on July 21, 1922. In
1923, some collecting was done in the vicinity but no specimens of
this weevil were obtained. Specimens were sent to Mr. H. C.
Fall, who replied that it was probably introduced from some other
country. On May 15, 1922, the writer took some specimens to
Mr. E. A. Schwarz at the U. S. National Museum, Washington,
D. C. Mr. Schwarz stated that the species was not represented
in the National Museum and that it might be difficult and take
considerable time to identify it. On May 28, 1923, Mr. Zappe took
some specimens to the American Museum of Natural History in
New York City and left them with Mr. A. J. Mutchler, who said
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he would show them to Mr. C. W. Leng and possibly between them
they might be able to fix its identity. Not succeeding, Mr.
Mutchler afterward sent it to Dr. G. A. K. Marshall of the British
Museum, London, who replied in part as follows‘:

5 in i i i ested, a Japanese species, Pseudoc-
neorfiziz;gsggtggzg aﬁo}«;?(glfg.lnff ;?na‘gg? ;vlg%e, hox;vever,ptha,t an?rt.hing has beenv
recorded with regard to its habits or life history. I trust that it has not yet
established itself in the United States.”

According to the observations of Mr. Zappe, the adults feed
upon the leaves of burr marigold, Bidens sp. So far we have been
unable to obtain any information about the immature stages of this
insect. The adult is shown on Plate XXIV, e.

AUTHORSHIP. :
For bibliographical purposes all notes and articles in this Report (Bulletin

256) should be credited to W. E. Britton, except where otherwise indicated. :

JLLUSTRATIONS.

The illustrations in this Report (Bulletin 256) are from the foHowmgy
sources: text figures are all from drawings as follows: Fig. 9, map 4dra\§*n Ey
A. E. Moss, shaded by Stoddard Engraving Company; Fig. 10, drawn 1y
B. H. Walden; Fig. 11 drawn by Philip Garman; Fig. 12 after Ho?var.d, Bixg-
letin 25, Bureau of Entomology, U. S. Department of Agriculture; ‘F1g.s. o
14 and 16 after Smith, New Jersey Agricultural Experiment Station; Fig. 15
drawn by L. H. Joutel. The plates are all from photographs from the follo;;v—
ing sources: XXI, ¢, and XXII, b, by R. C. Botsford; XI, a, a,nii XIII, by
W. E. Britton; XIX, a, XX, ¢, and XXII, a, by Philip Garman; X, b, by
G. H. Hollister; XIV, XV and XVI by J. Leslie Rogers; XVIII, a, by
Bureau of Entomology, U. S. Department of Agriculture; all others by B.
H. Walden.
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Aedes cantator, 298, 299
sollicitans, 298
Alabama argillacea, 313
Alsophila pometaria, 236
Anarsia lineatella, 285
Anomala lucicola, 292
marginata, 233 .
orientalis, 228, 233, 291
Anopheles punctipennis, 298, 301
quadrimaculatus, 298
Anosia plexippus, 310
Anuraphis roseus, 231
Aphids, birch leaf, 235, 293
brown, 235 - - ’
cabbage, 233
chestnut, 242
green apple, 231, 242
larch leaf, 235
pea, 233
pine, 242
potato, 233
rosy apple, 231
spiraea, 242
spruce gall, 240, 242
turnip, 232
woolly, 235, 242
Aphis betulaecolens, 235
pomz, 231
pseudobrassicae, 232
Aporia crataegi, 246
Apple maggot, 231
Apple scab, 242
Argyresthia thuiella, 234
Aspidiotus perniciosus, 231
Atlagenus piceus, 236
Bag worm, 232
Beetle, Asiatic, 233, 291
black carpet, 236
elm leaf, 234
Japanese, 293
poplar and willow, 234
rose leaf, 236
Striped cucumber, 233
Birch Bucculatrix, 242

Blister rust, 242 &
Bozr%, European corn, 228, 230, 233,

lilac, 242

peach, 229, 242 276
peach twig, 285
poplar, 242
rhododendron, 237
squash vine, 233
stalk, 232

Brevicoryne brassicae, 233
Brown colaspis, 233
Bucculatriz canadensisella, 235, 311
Calaphis betulaecolens, 293
Cedar rust, 242
Chain-dotted Geometer, 312
Chermes abietis, 240, 242
cooleyi, 240, 242
strobilobius, 235
Chionaspis ewonymi, 236
pminifoliae, 235
Chloridea obsoleta, 232
Chrysanthemum gall midge, 236
Cingilia catenaria, 312
Colaspis brunnea, 233
Coleophora fletcherella, 288
laricella, 234, 288 2
Conotrachelus nenuphar, 229, 231
Corn ear worm, 232
Crown gall, 242, 247
Cucumber flea beetle, 233
Culex pipiens, 296
sollicitans, 298
Curculio, plum, 228, 229, 231
poplar, 242
Cutworms, 232
Datana integerrima, 235
Diabrotica vittata, 233
Diarthronomyia hypogaea, 236
Diprion simile, 234
Dothichiza populea, 240
Emphytus cinctus, 246
Empoa rosae, 231
Epitriz cucumeris, 233
Eriophyes pyrt, 231
FBuceraphis deducta, 235, 293
European house cricket, 236, 311
European pine shoot moth, 235, 311
Evetria buoliana, 235, 311
Fall canker-worm, 236
Fall web-worm, 236
False apple red bug, 231
Kinancial Statements, 225, 266

- Fire blight, 242

Four-lined leaf bug; 236
Galerucella luteola, 234
Giant water bug, 310
Gipsy moth, 230, 239
parasites, 265
statistics of infestations, 262
Grape vine tomato gall, 232
Gryllus domesticus, 236, 311
Hemerophila pariana, 230
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House centipede, 236
Hylemyia cilicrura, 232
Hyphantria cunea, 236
Illinoia pisi, 233
Inspection, Apiaries, 247
Imported nursery stock, 245
Nurseries, 239
Japanese weevil, 313
Lace bugs, 242
Lasioptera vitis, 232
Laspeyresia molesta, 230, 232, 242, 284
Leaf-miner, arbor-vitae, 234, 242
box, 237, 312
larch, 234, 288
spruce, 235, 311
Lepidosaphes ulmi, 234, 240
Lethocerus americanus, 310
Lina scripta, 242
Lygidea mendazx, 231
Lygus pratensis, 231
Macrodactylus subspinosus, 231
Macrosiphum solanifolii, 233
Malacosoma americana, 231
Melanoplus femur-rubrum, 233
Melanoxanthertum sp., 235
Mellitia satyriniformis, 233
Mildew on rose, 242
Milkweed butte:fly, 310
Mite, box elder, 242
European red, 228, 231, 242
Monarthropalpus buxi, 237, 312
Mosaic, raspberry, 242
Mosquitoes, 294
Control work, 300, 303
Legislation, 303
Moth, brown-tail, 230
cotton, 313 )
gipsy, 230, 239
Oriental peach, 230, 232, 284
Nodonota puncticollis, 236
Qak leaf-roller, 234
Papaipema nitela, 232
Paratetranychus pilosus, 228, 231
Pear leaf blister mite, 231
Pear psylla, 231
Phenacoccus acericole, 234
Phyllaphis fage, 235
Pissodes strobi, 234
Plagiodera versicolora, 234
Poecilocapsus lineatus, 236
Popillia japonica, 293
Poplar canker, 240, 241, 242

PLATE IX.

Potato flea beetle, 233
Prociphilus tessellata, 235
Pseudocneorrhinus setosus, 314
Psylla pyricola, 231
Pyrausta nubilalis, 230, 233, 277
Quarantine, 280
Railroad worm, 231
Raspberry fruit worm, 228
Reculitermes flavipes, 237
Recurvaria piceaella, 235, 311
Red-humped caterpillar, 232
Red-legged grasshopper, 233
Rhagoletis pomonella, 231
Rose chafer, 231
Rose leathopper, 231
Sawfly, arbor-vitae, 242
imported pine, 234, 242
willow, 242
Scale, elm, 242 :
Euonymus, 236, 242 -
Lecanium corni, 242
oak gall scale, 242
oyster-shell, 234, 240, 242
pine leaf, 235, 242
rose, 242
San José, 231, 242
seurfy, 242
tulip tree, 242 -
West Indian peach, 242
white elm, 242
woolly maple leaf, 234
Schizura concinna, 232
Scolia manilae, 293
Scutigera forceps, 236
Seed corn maggot, 232
Sesta rhododendri, 237 8
Skeietonizer, apple and thorn, 230, 242
312 :

birch leaf, 235, 311
Squash bug, 233
Synanthedon exitiosa, 276
Tarnished plant bug, 231
Tarsonemus pallidus, 237
Tent caterpillar, 231
Thyridopteryx ephemeraeformis, 232
Tortriz quercifoliana, 234
Trichogramma minutum, 287
Walnut caterpillar, 235
White ants, 237
‘White grubs, 233
‘White pine weevil, 234
Wireworms, 232

a. Field insectary at Station Farm, Mount Carmel, at the time of the
Entomologists’ field meeting.

b. Enlarged insectary at Station.

NEW EQUIPMENT.



PLATE XI.

a. Female and male gipsy moths. Natural size.

a. Gipsy moth caterpillars. Natural size.

b. Treating an egg-mass with creosote.

GIPSY MOTH CONTROL WORK.

b. Egg-clusters and pupae on inside of loose hickory bark.

s

GIPSY MOTH CONTROL WORK.




PLATE XII.
PLATE XIII.

a. An innocent looking bird house. | a. View in garden where first infestation was found in Connecticut
\ Groton, November 10. '

b. Another view in same garden

b. Inside of the bird house containing about 107 cocoons and 35 egg-masses.

GIPSY MOTH CONTROL WORK. EUROPEAN CORN BORER.




PLATE XIV. i PLATE XV.

a. Burning weeds and rubbli\?h V{iﬂé F%deral burning truck, infestation ‘ a. Weeds at infestation No. 2, Groton, before burning.
o. 1, Groton.

: 3 : b. View of same field after burning.
b. Burning weeds and rubbish at infestation No. 2, Groton.

EUROPEAN CORN BORER EUROPEAN CORN BORER.



PLATE XVI. PLATE XVII.

a.

a. Slight injury to ear of sweet corn, Groton.

Burning corn stalks with the aid of oil applied with hand sprayer,
infestation No. 1, Groton.

b. Female, male, larva, pupa and burrow in cornstalk. Slightly enlarged.

: ; ! : 3
Burning weeds with power outfit, infestation No. 2, Groton. EUROPEAN CORN BORER.

EUROPEAN CORN BORER.




1 ! XIX.
PLATE XVIII. : » PLATE

injured leaves in June.

a. Infested peach cut open to show larva. Somewhat 1 8. Appearance of injred fe

enlarged. (After Quaintance and Wood, Bureau of Ento-
mology, U. S. Department of Agriculture.)

b. Winter cases fastened to twigs, four times enlarged.

b. Peach twigs which have been injured by the larvae. Natural size. LARCH CASE BEARER.

ORIENTAL PEACH MOTH.



PLATE XX.

a. Adults showing variation from light brown to black, twice natural size.

b. Larvae or grubs, twice natural size.

¢. Lawn injured by grubs. Grass has been killed in the foreground but
back towards the house it is uninjured.

~ ASIATIC BEETLE.

/

: " PLATE XXI.

a.

Modified hay knife for recutting
ditches in salt marsh. b. Potato hook with prongs
covered with wire netting, for
removing mud from ditches.

c. Installing a metal culvert through a sand beach to drain the marsh
beyond, Westbrook.

MOSQUITO ELIMINATION WORK.




PLATE XXII. PLATE XXIII.

a. Broken dike, Stony Creek.

a. Box leaf-miner. =~ White spots on leaves indicate infestation. Lower
epidermis has been removed from two leaves, showing maggots. Natural size.

b. New dike, Stony Creek. b. European house cricket. Somewhat enlarged.

MOSQUITO ELIMINATION WORK. .: BOX LEAF-MINER AND EUROPEAN HOUSE CRICKET.



PLATE XXIV.
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a. Chain-dotted geometer. Adult male and female, natural size.
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c. Larvae, natural size.

b. Cocoon, natural size. E. M. BAILEY

d. Cotton moth, natural size.

e. Japanese weevil, four times enlarged.

The Bulletins of this Station are mailed free to citizens of Conneéticut

CHAIN-DOTTED GEOMETER, COTTON MOTH AND who apply for them, and to other applicants as far as the editions permit.

JAPANESE WEEVIL.

~
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ESSENTIAL PROVISIONS OF THE STATUTES RELATING TO
FEEDING STUFFS.

1. All concentrated feeding stuffs must be labelled.

2. The label may be a printed statement on the bag or a tag‘a.tl;a.ched
thereto. y

3. The label must declare the number of net pounds in the package, the
name, brand or trade mark under which the article is sold, the name and
address of the manufacturer or jobber, and must give the analysis.

4. Dealers receiving feeds in bulk are responsible for proper labeliing of
such feeds when bagged by them to be sold or offered for sale. They should
require the consignor of such bulk feeds to furnish analyses and other
information necessary for proper labelling. :

5. Dealers mixing their own brands of stock feeds, dairy feeds, poultry
mashes, etc., are responsible for the proper labelling of their products.

6. Cottonseed meal, whether used for a feeding stuff or a fertilizer, must

be registered with this Station as a fertilizer and a registration fee paid for
each brand registered. A distinctive brand name or a different analysis
constitutes a distinct brand.

7. Feeding stuffs other than cottonseed meal have not heretofore been
required to be registered. Section 4777 provides, however, that such regis-
tration shall be made upon request of this Station. The Station and the
Dairy Commissioner believe that such registration is desirable and it is now
being asked for. No fee for such registration or for analysis is required.

8. The use of wire or any metal in affixing tags is prohibited by law.

: Commercial Feeding Stuffs.
E. M. BAmLey.*

TEXT OF THE LAW.

Although no substantial changes have been made in the feeding
stuffs law in this State in recent years, nevertheless official inspec-
tions have shown that some of the provisions of the law are not
understood or are being ignored. For the benefit of wholesale
and retail dealers in feeding stuffs the text of the law is here given
with comment upon those points which require emphasis.

Section 4774 of the General Statutes defines “Concentrated
Commercial Feeding Stuff” as follows: ;

“The term ‘concentrated commercial feeding stuff’ shall include linseed
meals, cottonseed meals, pea meals, cocoanut meals, gluten meals, gluten
feeds, maize feeds, starch feeds, sugar feeds, dried brewers’ grains, malt sprouts,
hominy feeds, cerealine feeds, rice meals, oat feeds, corn and oat chop, corn
and oat feeds, ground beef, fish scraps, mixed feeds, provenders, bran, middlings
and mixed feeds made wholly or in part from wheat, rye or buckwheat and all
materials of a similar nature, but shall not include hays and straws, the whole
seeds nor the unmixed meals made directly from the seed of wheat, rye, barley,
oats, Indian corn, buckwheat or broom corn nor feed ground from whole grain
and sold directly from manufacturer to consumer.” !

From this it appears that practically all feeds excepting hay and
straw, whole seed, unmixed meal made directly from any of the
cereals or from buckwheat, and feed ground from whole grain and
sold directly from manufacturer to consumer, are included in the
term “Concentrated Commercial Feeding Stuff”’.

Section 4775 states the requirements as to labelling. This

‘section reads as follows:

“Every lot or parcel of concentrated commercial feeding stuff, sold, offered .
or exposed for sale, shall have affixed thereto in a conspicuous place on the

-outside thereof a plainly printed statement, except as provided in section 4776,

certifying the number of net pounds of feeding stuff contained therein, the
name, brand or trade-mark under which the article is sold, the name and
address of the manufacturer or importer, and a statement of the percentage
it contains of crude fat and of crude protein, both constituents to be deter-
mined by the methods adépted at the'time by the association of official
agricultural chemists of the United States, but such lot or parcel shall not be
sold, offered or exposed:for sale with such statement affixed thereto by any
wire or other metal”. -~ ;

*Analyses are chiéﬁy by Messrs. Nolan and Fisher; inspection and sam-
pling by Mr. Churchill; compilation of results largely by Miss Bacon.
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In accordance with this section all concentrated feeding stuffs
must bear upon the bag, or a tag atlached thereto, a statement giving
the name and address of the manufacturer or importer, the number
of met pounds in the package, the name of the article and the percent-
age of protein and fat contained in it. Dealers receiving feeding
stuffs in bulk to be bagged and distributed by them should see to it

that tags bearing a correct analysis and other information required

by law are attached to the bags before the feeds are sold or offered
for sale. Dealers mixing their own brands of feeds are responsible
for the proper labelling of their products. It ¢s illegal to use wire
or any other metal in affixing tags.

While the law requires that only the percentage of protein and of.

Jat be stated, there is no objection to a statement of the complete
chemical analysis. Likewise, in the case of mixed feeds, there is
10 objection to a statement of the ingredients used in compounding
them, but the law in this State does not require it. If, however,
such additional information is given it is expected to be correct.

If a complete analysis is given the term “nitrogen-free extract”
as used therein means the figure obtained by deducting the sum of
the percentages of moisture, ash, protein, crude fiber and fat from
100 per cent. The term “carbohydrates” includes the nitrogen-
free extract and crude fiber.

Section 4776 relates to cottonseed meal when sold for fertilizer.
It reads as follows:

“Whenever cottonseed meal is sold for fertilizer, the dealer shall, with the
- consent of the purchaser, issue in lieu of the printed statement providea for in
section 4775, a certificate which shall contain.the statements required by
section 4775”. i

Attention is called to the fact that, under the fertilizer law,
cottonseed meal is classed as a fertilizer. Al cottonseed meal and
each brand thereof, sold, offered or exposed for sale in Connecticut
must, therefore, be registered as a fertilizer with this Station and an
analysis fee of ten dollars paid thereon.  Distinctive names or daf-
ferent guaranties of composition constitute distinet brands.

Section 4777 relates to registration of feeds as follows.

“Every manufacturer, importer, agent or seller of auy concentrated com-
mercial feeding stuff shall, upon request, file with the Connecticut Agricul-
tural Experiment Station a certified copy of the statement prescribed in
Sections 4775 and 4776.”

The law does not require the registration of feeding stuffs,
except upon request of this Station. As already noted, however,
1t s considered advisable to have feeding stuffs registered and such
registrations are now being asked for.

Section 4778 provides the penalty for violations of the law.

It reads as follows:
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“Every manufacturer, importer, agent or person selling, offering or exposing
for sale any concentrated commercial feeding stuff in relation to which all the
provisions of sections 4775, 4776 and 4777 have not been complied with, shall
be fined not more than one hundred dollars for the first offense and not more
than two hundred dollars for each subsequent offense.”

Section 4779 relates to the inspection and anélysis of feeds and
the publication of the results for public information. This section
provides that: 5ty

“The Connecticut Agricultural Experiment Station may collect a sample,
not_exceeding two pounds in weight, for analysis, from ‘any lot, parcel or
package of concentrated commercial feeding stuff, or unmixed meals, brans or
middlings, which may be in the possession of any manufacturer, importer,
agent or dealer, but said sample shall be taken in the presence of the parties
in interest or their representatives, and taken from a number of parcels or
packages which shall not be less than five per centum of the whole lot
mspected, and shall be thoroughly mixed, divided into two samples, placed in
glass vessels, carefully sealed, and a label placed on each stating the name or
brand of the feeding stuff or material sampled, the name of the party from
whose stock the sample was taken, and the time and place of taking the same;
said label shall be signed by the station chemist or his deputy, and by the
party or parties in interest or their representatives present at the taking and
sealing of said sample; one of said samples shall be retained by said chemist
or his deputy and the other by the party whose stock is sampled. Said station
shall cause at least one sample of each brand of feeding stuff so collected to be
analyzed annually by or under the direction of said chemist. Said analysis
shall include determinations of crude fat and crude protein and such other
determinations as may be advisable. Said station shall cause the analysis so
made to be published in station bulletins, together with such additional
information in relation to the character, composition and use thereof as may
be of importance and issue the same annually or more frequently if advisable”.

Section 4780 provides for the enforcement of the law. It says:

“The dairy and food commissioner shall enforce the pg‘ovi’sions‘ of this
chapter, and when evidence is submitted by the Connecticut Agricultural

. Experiment Station that said provisions have been violated, he shall make

complaint to the proper prosecuting officer”’.

The dairy and food commissioner is charged with the enforce-
ment of the law and prosecutes violations upon evidence sub-
mitted by this Station.

Section 4781 defines the term ‘‘importer” as used in the law as
follows: :

“The term ‘importer’ shall include such persons as shall bring into or offer

for sale within this state concentrated commercial feeding stuffs manufactured
without this state”. .

| GRATUITOUS ANALYSES OF FEEDING STUFFS.
SAMPLE'S(,SUBMITTED By INDIVIDUALS.

The foregoing relates to the inspgectipn of feeding stuffs for
purposes of official control. The Station is frequently called upon,
however, to make analyses of feeds upon samples drawn by the
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individuals interested. While the Station assum

ndiv g es no r -
sibility for the sampling in such cases, it insists that the saJeriﬁ)olgs
be taken substantially as prescribed by law. Blank forms to be

filled out by the person submitting the sample will i
the Station upon request. . e ik ki

»

Dealers who mix their own formulas.sometimes submit samples
for the purpose of using our analysis as a basis for their guaranty.
The Station assumes no control in such matters, and in no way
‘guarantees that such analysis represents the minimum or average
composition of the stock sampled; it is responsible only for the
correctness of the analysis of the sample submitted. ' !

- While the Station is disposed to cooperate with both farmer and
dealer in the matter of gratuitous analyses it reserves the right to
refuse this privilege in case samples are submitted from any
source with such frequency as to warrant the belief that its
resources are being used to exercise systematic control over pur-
chases made by an individual buyer. This policy applies not only
in the (IJase of feeding stuffs but to fertilizers and gratuitous work in
general.

DESCRIPTION OF SAMPLE.

. For a proper description of a sample of feeding stuff the follow-
ing information should be given:

Sampler’s identification mark or number.
Name of the feed.
Name and address of the manufacturer or jobber.
Name and address of the dealer.
Car Number.
Number of sacks from which sample was taken.
Guaranty:

" Protein,

Fat, :

. Other constituents if given.
Date of sampling.
Price per ton.
Remarks.

INSTRUCTIONS FOR SAMPLING FEEDING STUFFS,

An analysis is of no value if the sample submitted is inadequate
or carelessly taken. In cases of special importance the Station
may be requested to send its agent to draw samples.

Provide a sampling tube, some large papers, and for each sample a glass j
or tin box that can be tightly closed. ir i : i
sl doai ghtly clos Containers, sampling tube, ete., should

The quantity of the sample should be not less than one pint.

Open at least three full unbroken packages (or bags), or if there are ‘more
than thirty, one in every ten packages, or from a car lot not less than twenty
packages, remove a core from each opened package by inserting the sampling
tube the full length of the package, mix the portions thus drawn thoroughly
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and as quickly as possible, fill the can or box from the mixture, close tightly and
identify the sample with some distinguishing number or letter. :

If the feed is in bulk draw portions from various parts of the pile, the number
depending upon the size of the pile; twenty portions should be drawn for a
sample from a carload. ; i 4

If a sampling tube is not available a fairly satisfactory sample may be
obtained as follows: Mix the contents of each package for afoot in depth, take
a cupful from each package, mix the portions thus drawn and prepare the
sample as already described. ; ? i .

- Samples drawn by means of a sampling tube are much more reliable.

Send the sample prepaid to the Connecticut Agricultural Experiment
Station, New Haven, Conn., and enclose with it or mail separately the
description of the sample as herein described.

ROLE OF THE NUTRIENTS.

Water. Air dry feeding stuffs, whether concentrates or rough-
age, still contain some moisture which cannot be seen or felt. - The
amount of such moisture averages not far from ten per cent.
While not a nutrient in the ordinary sense, water is essential to
the animal; but since it is obtained in abundance from sources
other than the feed, its presence therein is not of importance.
Excessive amounts, however, jeopardize the keeping qualities of a
feed and automatically reduce the percentage of the more desirable
ingredients. '

Ash. The importance of mineral constituents in feeds is empha-
sized by the fact that animals fed upon rations deprived largely
or entirely of ash constituents generally die sooner than animals
which have been given no food at all. Giving stock mineral
matter in addition to that obtained in the daily ration is an old
and familiar practice among experienced stockmen who have long
“salted their cattle” with common salt (sodium chloride), the
commercial grades of which contain small and varying amounts
of other minerals such as calcium, magnesium, iron and phos-
phorus and sulphur. Recent studies in nutrition have shown
some of the specific needs which minerals satisfy in the vital
processes. Thus big neck in calves, colts and lambs, and hairless-
ness in pigs are now attributed to iodine deficiency in the feed;
and defective skeletal formation in growing animals is due either
to a lack of caleium and phosphorous or to an absence of the
necessary agency to make the proper utilization of these minerals
possible, for it has been shown that without what has been called
the fourth, or antirachitie, vitamine which is present in cod liver
oil and in green plant tissues, calcium and phosphorous cannot be
properly assimilated.

Protein. This nutrient group is estimated by determining the
amount of nitrogen which a feed contains and multiplying that
amount by the factor 6.25 on the assumption that proteins uni-
formly contain 16 per cent. of nitrogen. While this method of
estimation is not strictly accurate it is as close an approximation
as it is generally possible or practicable to get. From protein the
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body repairs waste, builds new tissue and, to a lesser extent
derives heat and energy. It was formerly thought that all proteiné
were adequate for all these processes, but it is a comparatively
recent contribution to our knowledge that they are not. Protein
is a complex substance made up of nineteen separate parts called
amino- acids. Proteins which contain some of all the various
amino acids are called “complete” proteins; those in which one or
more amino acids are lacking are called “incomplete”. Undoubt-
edly all these separate parts play-some réle in vital processes;
more _partlcularly we know that tryptophane and lysine are
essential to a normal rate of growth. The proteins of cereal
grains are relatively low in the two amino acids just mentioned
while proteins of animal origin, such as milk, meat, and eggs, are
rich in these two substances; thus the logic of supplementing grain
rations with skimmed milk or tankage is apparent. Grain miix-
tures alone may suffice if fed in sufficient quantity but it may
happen that the energy requirements of the animal will become
satisfied by non-protein constituents of the ration and its appetite
fail before enough of the necessary amino acids has been acquired.

Knowledge of digestible nutrients and nutritive ratios are not
the final criteria by which rations are to be adjusted. The right
kind and quality of protein must be supplied.

Crude Fiber. By this term is meant the coarser and more
woody tissue characteristic of all forms of roughage and present
in the outer coats of cereal and other fodder grains. It belongs to
the carbohydrate group and is, in part, digested by ruminant
animals. Its chief value lies in its mechanical effect in the
intestinal tract.

Nitrogen-free Exiract. In this class are included the relatively
more digestible carbohydrates of the starch and sugar types.
Their principal role in nutrition is to supply heat and energy, but
they have also the power of sparing protein, by which is meant
that when fed together with protein they reduce the amount of the

latter food required. An excess of this carbohydrate group over

the immediate needs of the body can be transformed into fat and
stored in the body tissue.

The term “carbohydrate” as applied to a feeding stuff properly
means ‘‘crude fiber” and ‘nitrogen-free extract” combined.
Nitrogen-free extract is obtained by deducting from 100 per cent.
the sum of the percentages of moisture, ash, protein, fiber and fat
(ether extract).

Fat (Ether Eaxtract). Fats, like the carbohydrates, furnish
energy to the body and like them also, but to a lesser extent, spare
protein. As energy producers their value is 2.25 times greater
than that of either carbohydrate or protein. This ether-soluble
material is in all cases crude fat, by which we understand that
non-fatty substances like chlorophyll and coloring matter may
be included therein. :
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Accessory Nutritive Factors. In this class are included the
vitamines. There is not likely to be a deficiency of the vitamines
A, B, and C in rations of domestic animals but the antirachitic
vitamine by reason of its influence on the assimilation of calcium
and phosphorus, as already noted, is of very practical importance.
Green fodder or properly cured leguminous hay will supply this
factor. The beneficial influence of sunlight upon the growth and
development of animals has also been strikingly demonstrated, and
it may be classed with the vitamines as an accessory nutritive

factor.
DIGESTIBLE NUTRIENTS.

The gross amount of nutrient material taken into the animal

" body is probably never completely utilized. That portion of

such material which actual feeding tests have shown is retained
in the animal body, is taken to be the coefficient of digestibility
of that material and is expressed in per cent.

Thus, for cottonseed meal it has been found that, on the average
85 per cent. of the protein, 37 per cent. of the fiber, 75 per cent. of
the carbohydrates and 95 per cent. of the fat are digestible; or,
in other words, out of each 100 parts of protein, of fiber, of carbo-
hydrates and of fat that an animal eats, 85, 37, 75 and 95 parts,

_respectively, are retained in the body; Le., not excreted. These

figures are taken, therefore, to be the coefficients of digestibil-
ity for the several nutrients as they are found in cottonseed meal.

Coefficients of digestibility for some common commercial con-
centrates are given in the following table. -

Tasre I. COEFFICIENTS OF DIGESTIBILITY OF FEEDING STUFFs.!

Coefficient of digestibility.

Avg;;,ge Carbohydrate.
Feed. matter,
1bs. per
hundred.

Protein. itie. Fat.
Fiber. |zen free
extract.

(lottonseed Mea] lloF o0 0 0N 1090 D 84 37 5 95
Cottonseed Beed . Lo Lo o R0 v g 58 45 61 90
Linseed Meal (Old Process).........| 90.9 89 ST 78 89
Wheat'Bmn s o000 s 8909 78 31 72 68
Wheat Middlings. . ................| 89.6 Ve 30 78 88
Wheat Feed o e Gt s =289 § 7T 36 76 87
Rye Foed ' (or oo ns BBt Bl -8R LS 80 88 90
Buckwheat Middlings. . . ...........| 88.0 87 32 86 83
Glat Heetl 2 L et R g3 D Vi 42 46 78
OQat Middlings. .. ;-« it 9301 80 49 85 93
Corn GlhitenTHeed . . e 08 85 76 88 85
Gorn Gluten Meal. . ... c.i oo 90.9 85 55 90 93
Homny Feed "5 000 e batdni dl 809 66 76 90 91
Brewers Graing. . .. .- ih ool 925 81 49 57 89
Diried Best Palp .. .o ie i i i | o1 8 52 83 83

‘Henry and Morrison: Feeds and Feeding, 18th Ed.
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INSPECTION AND ANALYSES.
CLASSIFICATION OF SAMPLES.

Commerecial feeding stuffs and other fodd*er materials examined
during the past year may be classified as-follows:

Official samples drawn by the Station agent................. 201
Samples submitted by individuals or drawn by the Station agent
GIETEAMBSE LI et S e LR D L e
Samples examined for Storrs station? .. .................... 100
Samples examined for Department of Plant Breeding. . ... ... 3
AR T M e e T R S e e e 0 o e Lo

Official samples taken in course of the regular inspection are
classified as follows:

Cottonseed Products...... 12 Maize Produets:........1 22
Linseed Products. ........ 6 Brewers’ Products........ 2
Wheat Products.......... 41 Dried Beet Pulp. ... ..... 5
Rye Produets . o .0 =2 Proprietary Stock Feeds... 73
Wheat and Rye Products.. 1 Poultry Feeds............" 33

Buckwheat Produects.. .. ..
Oat. Producte, i ni v

|

Only official samples collected by the Station agent and those>

submitted by individuals are discussed in this report.

REMARKS ON ANALYSES.
(Analyses in Table I1I, pages 336-355).

The definitions of feeding stuffs here given are those adopted
by the Association of Feed Control Officials as revised to Novem-
ber, 1923 ="

Samples were collected in November and December of 1923 and
prices, where given, are those quoted at that time.

COTTONSEED MEAL.

41.12 Per cent. Protein Cottonseed Meal, Choice Quality, must be finely
ground, not necessarily bolted, perfectly sound and sweet in odor, yellow,
free from excess of lint, and by analysis must contain at least 41.12 per cent.
crude protein, equivalent to 8 per cent. of ammonia.

Cotton seed meal not fulfilling the above requirements as to color, odor,
or texture, shall be branded Off Quality.

88.66 Per cent. Protein Cottonseed Meal, Prime Quality, must be finely
ground, not necessarily bolted, of sweet odor, reasonably bright in color,
yellow, not brown or reddish, free from excess of lint, and by analysis must
contain at least 38.56 per cent. crude protein, equivalent to 7.5 per cent. of
ammonia,

Cottonseed meal nov fulfilling the above requirements as to color, odor or
texture, shall be branded Off Quality.

86 Per Cent. Protein Cotlonseed Meal, Good Quality, must be finely ground,
not necessarily bolted, of sweet odor, reasonably bright in color, free from

B T N T T T N A W T T L A T I L .
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excess lint and must contain at least 36 per cent. crude protein, equivalent
to 7 per cent. of ammonia. : 5

Cottonseed Meal not fulfilling the above requirements as to color, odor or
texture, shall be branded Off Quality.

Eleven samples were examined, two of which, 22135 and 22004,
were deficient in protein by more than 1 per cent. One, 22013,
had the tags secured by wire which is illegal.

The average composition as regards protein, fiber and fat was
37.9 per cent., 11.2 per cent. and 6.4 per cent., in the order named.
The average cost per ton was $56.18. i

In the inspection a year ago it was shown that protein was
purchased at better advantage in 43 per cent. meal, 14.4 pounds
of protein being purchased for $1.00 in the first named grade as
compared with 12.5 pounds in the last named grade. A similar
comparison this year shows for 43 per cent. meal 14.4 pounds and
for 36 per cent. meal 13.3 pounds. Again the comparison favors
the highest grade; the data, however, are based upon a rather
limited number of samples, particularly of the 43 per cent. group.

COTTONSEED FEED.

Cottonseed Feed is a mixture of cottonseed meal and cottonseed hulls con-
taining less than 36 per cent. protein.

One sample, White Mule brand, was guaranteed to contain 36
per cent. of protein and 39 per cent. was found; in other respects
also the guaranty was exceeded.

LINSEED MEAL.

Linseed Cake or Meal is oil cake or meal made from flaxseed, provided that
the final product shall contain less than 6 per cent. of weed seeds and other
foreign materials and, provided, further that no portion of the stated 6 per
cent. of weed seeds and other foreign materials shall be deliberately added.

Old Process Oil Meal, Old Process Linseed Meal is oil meal as defined or
linseed meal as defined produced by crushing, cooking and hydraulic pressure.

The six samples examined satisfied their guaranties in all re-
spects.  One, 22176, had tags secured by wire which is illegal.

The average protein content was 31.9 per cent. and the average
cost per ton was $56.83. This is 2 per cent. less protein than was
found last year and the price per ton is about $4.00 less.

WHEAT BRAN.

Wheat Bran is the coarse outer coatin'g of the wheat kernel as sepa}‘atgd
from cleaned and scoured wheat in the usual process of commercial milling.

Nineteen samples of wheat bran were examined. All sub-
stantially met or exceeded the guaranties for protein and no
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deficiencies in fat or excesses of fiber were found. Two samples,
22102 and 22117, had tags attached by means of wire.

The quality of the samples examined equals the average of other
years, but the cost per ton is about $4.00 more than last year and
nearly $12.00 in advance of the average price quoted two years
ago.

WHEAT MIDDLINGS

Standard Middlings consists mostly of fine particles of bran, germ and

very little of the fibrous offal obtaingd from the “tail of the mill.” This
- product must be obtained in thé usual commercial process of milling and shall
not contain more than 9.5 per cent. crude fiber.

Flour Miadlings shall consist of standard middlings and red dog flour com-
bined in the proportions obtained in the usual process of milling and shall
not contain more than 6.0 per cent. crude fiber.

Red Dog Flour consists of a mixture of low-grade flour, fine particles of bran
and the fibrous offal from the “tail of the mill’’ and shall not contain more than
4.0 per cent. crude fiber. {

Brown Shorts (Red Shoris) consists mostly of the fine particles of bran,
germ and very little of the fibrous offal obtained from the “tail of the mill”.
This product must be obtained in the usual commercial process of milling,

Gray Shorts (Gray Middlings or Total Shorts) consists of the fine particles
of the outer bran, the inner bran or bee-wing bran, the germ and the offal or
fibrous materials obtained from the “tail of the mill.” This product must be
obtained in the usual process of commercial milling.

White Shorts or White Middlings consists of a small portion of the fine bran
particles and the germ and a large portion of the fibrous offal obtained from
the “tail of the mill.” This product must be obtained in the usual process
of flour milling.

Brown shorts, gray shorts and white shorts are further differen-
tiated on the basis of fiber contents, tentative limits for which have
been set at 6.5, 5.5 and 3.5 per cent. for the classes in the order
named.

Standard middlings differ from brown shorts (red’ shorts), in
that the latter have less fiber; 3 per cent. less according to the
tentative fiber limits which have been adopted.

None of the samples exceeded the limits of fiber set for standard
middlings. In many cases the fiber is low enough to classify them-
as shorts although the labels seldom declare such grade. Protein
and fat guaranties were met or exceeded in all cases. The average
composition for this group of feeds is protein 17.3 per cent., fiber
6.1 per cent. and fat 5.5 per cent. The average ton price is about
$5.00 in advance of that quoted in the previous inspection.

MIXED FEED.

Wheat Mized Feed (Mill Run Wheat Feed) consists of pure wheat bran and
the gray or total shorts or flour middlings combined in the proportions ob-
tained in the usual process of commercial millings. i

The tentative limits for fiber content of mixed feed in 8.5 per
cent.; and for hard wheat mixed feed 9.5 per cent.
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i hown by analyses
The average fiber content for this group as s
was 7.1 per c%nt. and no single sample gxcee(zided 'I§h5e %%‘egzzg. 00111(3
deficiencies in protein or in fat were found. L e
iti as found to be protein 16.3 per cent., fiber 7.1 p g
gg?iltfl;)‘? 5v.v4 per cent. An increase in price of about $4.00 per ton
is noted as compared with the inspection a year ago.

RYE PRODUCTS.
i i he manu-
iddl Rye Feed is the by-product obtained from t i
fac}tzgfeﬁgfli%lé?g:rgr”myo per cent.”’ rye flour from cleaned and scoured rye
grain.

Two samples of rye middlings were examined both of which
satisfied their guaranties in all respects.

WHEAT AND RYE PRODUCTS.

A sample of the mixed middlings of wheat and rye was founql,
to fully conform to its guaranty. ¢

BUCKWHEAT PRODUCTS.

iddli i f the buckwheat
eat Shorts or Buckwheat Middlings are that portion of th
graﬁgci]f;lvrhni%iatg; inside ofxthe hull after separation from the flour.

mples were examined one of which was described as
corrfs?;(’;irfg 0}:? middlings, buckwheat hulls and buckwheat screer&-
ings. This last named feed was high in fiber, as might be exlgectek,
but did not exceed the limit of fiber declared. The sample of buck-
wheat middlings, 22148, was without a statement of guaranty.

OAT PRODUCTS.

Oat Middlings are the floury portions of the oat groat (kernel), obtained

i illing of rollea oats. ) e : $78|
mOtgte ‘g;tl})&;gare the covering of the oat grain lying immediately 1?s€}(3e ghe
hull, being a fuzzy material carrying with it considerable portions of the fine
ﬂoufy par€ of the groat obtained in the milling of rolled oats.

Two samples were examined. One, Corno. was described as a
mixture of oat middlings, oat shorts and oat hulls.
Both samples conformed to their guaranties.

CORN- GLUTEN FEED.

i i ial shelled corn that remains
Gluten Feed is that portion of commercial s
aftggr?he separation of the iwarger part of the starch and thle germs Il%y 'c;le
processes employed in the manufacture of cornstarch and glucose. may
or may not contain corn solubles.

i i i Iy equalled or
samples were examined and all substantially '
exggéeed thl:e)ir guaranties for protein and fat. The average price
per ton, $55.20, is about $6.00 higher than quoted a year ago.
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CORN GLUTEN MEAL.

Corn Gluten Meal is that part of commercial shelled corn that remains
after the separation of the larger part of the starch, the germ and the bran,
by the processes employed in the manufacture of cornstarch and glucose. It
may or may not contain corn solubles. ’

-

The one sample examined considerably exceeded the guaranty
for protein and fat. y 4

HOMINY FEED.

Hominy Feed, Hominy Meal or - Hominy Chop is the kiln-dried mixture
of the mill run bran coating, the mill run germ, with or without a partial
extraction of the oil and a part of the starchy portion of the white corn kernel
obtained in the manufacture of hominy, hominy grits and corn meal by the

degerminating process. :

Sixteen samples were analyzed and no deficiencies in protein or

excesses of fiber were found. Five samples showed deficiencies in
ether extract (crude fat), greater than 0.25 per cent. One sample,
22175, bore tags attached by means of wire.

BREWERS' GRAINS.

Brewers’ Dried Grains are the properly dried residue from cereals obtained
in the manufacture of beer.

Two samples were examined one of which, 22067, was 1.12 per
cent. low in protein.

DRIED BEET PULP.

Dried Beet Pulp is the dried residue from sugar beets which have been
cleaned and freed from crowns, leaves and sand, and which have been ex-
tracted in the process of manufacturing sugar.

Five samples were examined all of which satisfied the require-
ments of their guaranties.

PROPRIETARY MIXED FEEDS.

These feeds aim to supply ready mixed so-called balanced
rations for the various classes of farm animals. Some, no doubt,
are compounded carefully and with the best available information
of feed values. Chemical analyses will furnish data as to the gross
amounts of the several nutrients from which may be estimated the
digestible nutrients; but only feeding practice will demonstrate
the quality of the nutrients,

A study of the analyses tabulated under the heading of “Horse,
Dairy and Stock Feeds”, p. 346, shows that there are, exclusive of
three calf meals, seventy samples which may be divided into three
nearly equal groups on the basis of their protein content, viz., 10
per cent., 20 per cent. and 25 per cent. As there are only four
samples which would fall in a 15 per cent. group no separate
classification was made for these, but they were placed in the 10
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per cent. or the 20 per cent. groups. The 10 per cent. group 1n-
cludes feeds of protein content ranging roughly from 8 to 14 per
cent.; the 20 per cent. group ranges from 17 to 22 per cent.; and
the 25 per cent. group includes all those having above 22 per cent.
of protein.

The average composition of each of these three groups as regards
protein, nitrogen-free extract and fat and the average price per ton
is given in the following summary:

AVERAGE PERCENTAGES oF NUTRIENTS AND PricEs PER Ton IN
TeREE GROUPS OF PROPRIETARY FEEDS.

Nitrogen- N
: No. of free Price
Group Samples. Protein. Extract. Fat. Per Ton.
Protein 10 per cent. 26 10.119, 63.929, 4.229, $44.52
Protein 20 per cent. o3 19.60 53.62 5.08 51.27
Protein 25 per cent. 21, 24.16 48.85 5.20 53.76

On the basis of amounts of nutrients secured for one dollar in
each of these three groups the following comparison can be made.

Nurrients FOR ONE DorrLar IN THREE GROUPS OF
ProprIETARY FEEDS.
Nitrogen-free

Group Prlobtse‘in. ex{,g.:.ct. Iﬁf;
Protein 10 per cent. 4.5 28.3 L
Protein 20 per cent. T 6 20.9 200
Protein 25 per cent. 9.0 13.2 2.0

These comparisons are based upon the gross amounts of
nutrients. By reason of the miscellaneous sources from which the
nutrients in proprietary feeds are derived and the difficulty in

" ascertaining the exact proportions of the ingredients, digestible

nutrients cannot be accurately computed. The comparative
figures given show that the price per ton increases as the protein
content of the feed increases; protein is the most expensive of the
nutrients. Fat does not vary greatly in the three groups and the
amounts secured for the unit price are practically identical. For
the same amount of money the feeder secures in the 20 per cent.
protein group two-thirds more protein and qne—fourth less nitrogen-
free extract than in the 10 per cent. protein group; in the 25 per
cent. protein group he secures twice as much protein and pne-thmd
less nitrogen-free extract than in the 10 per cent. protein group.
So far as protein is concerned the lowest priced feeds are, on the
average, its most expensive source.

SUMMARY OF DEFICIENCIES.

In Table II is given a summary of those feeds which were found
not to meet the requirements of their guaranties or were otherwise
illegal. Only variations from guaranty greater than 1 per cent.
in protein and fiber and 0.25 per cent. in fat are noted.



Tasre II. Frrps Nor CoNFORMING T0 GGUARANTIES OR OTHERWISE ILLEGAL. o
i~
; , Protei F ;
% Stf\jt;?n ° Manufacturer and Brand Drggizlil-l Deggi- }g‘;)cagsrs Remarks
ency ency 8
Z
:
COTTONSEED MEAL. % % %
22135 | Paramount. Ashcraft-Wilkinson Co., Atlanta, Ga............... 1.30 - e g
22004 | Good. The Cameron-Daniel Co., Atlanta, Ga. ................. 12260l = o [P Fal - B e Q
22013 | Buckeye. Buckeye Cotton Oil Co., Cincinnati, Ohio. ...........| .... Wire tags, illegal. S
LINSEED MEAL. . E
22176 | Kellogg & Miller, Amsterdam, N. Y.......coooviviivrins e i e S, Wire tags, illegal. o
WHEAT BRAN. : . =
22102 | Larabee Flour Mills Corp., Wellington, Kansas..................| .... v ey Wire tags, illegal, * E
22117 | Leavenworth Milling Co., Leavenworth, Kansas. . ........... Sl e e ... .| Wire tags, illegal. 5
HOMINY FEED. : e B = 2
22030 | Acme. Acme Evans Co., Indianapolis, Ind. . . . ................| ... 1.04 E
22120 | Badger. Chas. A. Krause Milling Co., Milwaukee, Wis..........| .... Q.27 Cmte . e s N AR =)
22002 | Sonny South. Louisville Milling Co., Louisville, e e e 0.90 T e S )
22175 PatentiCerenlaCoyGoneva NV oo e o0 oo o = 0.32 Wire tags, illegal. 2
22162 | Paragon. Chas. M. Cox, Boston, Mass...........oooveeneond ool L8 [ om0 ~momme
BREWER’S PRODUCTS. ¥
22067 | Bull. Farmers’ Feed Co., New York s i s IEDs e B R e S o ga
PROPRIETARY MIXED' FEEDS. ‘ E
22021 | Portage Stock Feed. Akron Feed & Milling Co., Akron, Ohio. ...[ ..:. 0.50 1.41 Ej
22147 | Direct Stock Feed. Thomas-Boyee Feed Co., Attica NEN . = ol 1.43 S| v e, S 2
22168 | Nobotheration Stock Feed. C. W. Campbell Co., Westerly, R.I.. .| .... 1262 Sl = e 5 e el s
22185 | Davis Stock Feed. R. G. Davis & Sons, New Haven, Conn.. . ...| 1.87 1.79 5
= = ‘ -\]

TasrE II. FreEps Nor ConNrorMING To GUARANTIES OR OTHERWISE ILrnEGAL—Concluded.

: Protei Fat ;
tain Manufacturer and Brand ﬁgitiill? Degci- f;(‘.f’ees‘; Remarks
No. ency ency
PROPRIETARY MIXED FEEDS—Concluded. % % %
22079 | Milkmore Dairy Ration. Eastern States Farmers’ Exchange,

i Springfield, Mags............. e e L R R e et 0.89 R L e T g
22121 | Elmore Milk Grains. Elmore Milling Co., Oneonta, N. Y........| .... 0.85 e e e g
22023 | Algrane Milk Feed. H-O Cereal Co., Inc,, Buffalo, N. Y. .......; .... 0.63 el g
22058 | Red Star Dairy Feed. - E. Manchester & Sons, Winsted, Conn. ...| 2.87 e Sl e e =
22108 | Red Wing Dairy Ration. Meech & Stoddard, Inc., Middletown, e 5

Connl e, oo G b o d s B st ;
22131 | Red Wing Junior Dairy Ration. Meech & Stoddard, Inc., Middle- = i : %
BOWE, OB o= o s i e R S s e Goabioees : ; e e e
22134 | Red ang Stock Feed. Meech & Stoddard, Inc., Middletown, g
Comn, & - . e e o DAL e e 5
22183 | Red Wing Junior Dairy Ration. Meech & Stoddard, Inc., Middle- i e 3
fown, CONN. & oo i vt s s i : : e e e e =
22115 Ryde’s’Cream Calf Meal. Ryde & Company, Chicago, IIl. ......| .... 0.85 e I 1 T s e g
22145 | Mill Stream Boomerang Dairy Feed. Winchell Smith, Farmington, o o <
Conn B R e e ; - ool s e e B
22075 | Iowa Stock Feed. Purity Oats Co., Chicago, Tl................| .... 0.59 el e b o A L R g
22140 | Quisenberry “Big 4"’ Laying Mash. Quisenberry Feed Mfg. Co., N
Buffalo, No Yoo == b o B A

GEL
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: : 10N OF 1923.
TasLe III. Awnavyses o CommeRrciar Feeps, e,

Pounds per Hundred

Stati : Station Nltﬁzoien—éree Egigggt pgfi'gsn i
s y g xtrac
%\I:)?n Manufacturer and Brand 1 Retail Dealer No. Water Ash (§r§ t69_12115) Fiber (Starch,)gum, ((%;xt;)de :
> . ete
O Seep Probpucrs. i ' | -
Cottonseed Meal. = ‘ 3
] y i 11.87 31.95 7.16 $55.00
22011 | Good. E. T. Allen Co., Atlanta, Ga.. .. . g/'aterbury Spencer Grain Co.. .. ... 6.82 5:9? 320(5) VT ) 0 T o T
v uaranty 758 5.8 X 12.03 31.82 6.37 54..00
22187 | Rainbow. American Oil Cake & Feed Co.| New Haven: R. G. Davis & Sons 7.58 5.82 gggg ek i Lah S
Dallas, Texas. . ...| Guaranty. . 6.92 25 34 50 13'33 34.15 5.53 54.00
22135 | Paramount. Ashcraft—WlIkmson Co & Middletown: Meech & °t0ddard Inc. : : 36.00 14..00 e Loty ] oS Bl
Atlanta, Ga . . Guaranty. i 6.68 | 6.30 36.00 12.09 33.14 5.79 53.00
22013 | 'Buckeye. Buckeye Cotton Oil Co ' Cin-| West Cheshzre G. W. Thorpe ....... i : BeH00 [ R 5.00 T
cimnnatlObioll i sl LS e Guaranty . . 8 91 6.08 34 75 11.19 39 .82 6.95 55.00
22004 G()éd The Cameron-Daniel Co., Atlanta, ;(S}eymour Seymour Grain & Coal Co. y : 36.00 14060 0y u i SEEQE NIyl
Az SRR e e Ut L e ki@ iaran v DL T g S SRR : 7.19 28 .65 7210 60.00
22066 | Bull. Humphreys-Godwin Co., Memphis, ](\}7 ew Milford: Geo.r. Soule........ Gy ki iggg 10.00 [ O SROO2 NN
cRlerral LIt s St TR %, S B ) (A uaranty . . o ; 12 .94 31.94 6.13 55.00
22049 Damsh Humphreys-Godwin Co., Mem-| Canaan: Ives & Pierce. .. .......... figd i gggg 15.00 ek 5.00 S
phis, Tenn.. Guarant 6.48 | 6.78 41.31 giggusl 30t 6.48 64.00
22157 | Lovit. L. B. Lovitt & Co., ., Memphis,| Rockville: Rockville Grain & Coal Co. : i 41.00 10.00 s GI00 R
om0 B TR e T R e Guaranty . . 6.8 6.93 39.95 10.05 31.24 6.35 56.00
22084 | Thirty-six. L.B. Lovitt & Co., Memphis,| Hamden: I. W. Beers. . : 36.00 14.00 5SRO0 R o
Tenn. . <. .....| Guaranty. . 6.20 | 5.02 36.50 12.08 33.09 6.21 54.00
22149 | Triangle. 'R.'N. Neal & Co Memphis, éfew Hartford "Geo. W. Case.. ; i 3600 14..00 DAL 5.00
Ausir i R e s ot n T NS ISR BN (D R £ 1 P = 90 4921 2.00 28 .03 5.77 58.00
22044 | Prime Quality. Texas Reﬁmng Co., San| Torrington: Litch. Co. Co-op Assn.. R g e 43.03 iz.oo ,,,,, QRO Sl
Antonio, Texas...... Guaranty . . e A e 37 .73 18000 [ R 5.32 A
’ ' ﬁverage R R B | 706 | 599 | ‘3788 1117 31.55 6.35 56.18
verage of analyses. . 32.7 4.1 23.7 6.0

Average digestible. £ ol e
Cottonseed Feed.

5 ! 10:58 31.48 6.49 " 5500
22092 | White Mule. Marianna Cotton Oil Co Bristol: Goodsell Bros.............. b S gk gggg 14..00 28 .50 D e
Mapianna, Ak Lasl b e ion GeMEnE w8 Gitaeanty: o L s AN e S, S L
i*-
b i
Linseed: Meal, Old Process. i - <
- .44 8.78 39.84 6.51 53.00
22041 | Amco. American Milling Co., Peoria, é’orrington: Iy Balentes W b et : ; 22041 | 8.53 5.90 ?3:8'00 ‘‘‘‘‘ SR T e
I o s e L D e EREC TR M It el LT 2003 (P L rsye 19 6.98 Sl o © 58.00
21993 | Archer Daniels Linseed Co., Edgewater,| Derby: Peterson-Hendee Co . o 3 21993 888 603 g‘al).o() s stk 0 e o AR 5.00 e
N. J... i s | Guazanty . B 20176 | 7.67 | 6.27 | 30.94 6.85 | 40.89 ek 63.00
22176 |! Kellogg & Mlller, Amsterdam, N L gamelson Qummbaug Mills. - 3 » i 30.00 9.00 R LT SR
uaranty . . i 99010 7.45 6. 3213 7.30 40.17 6.58 55.00
22010 | Kellogg’s. Kellogg & Sons, Buffalo, N. Y. &Vaterbury Spencer Grain Co. . . ki G 6 12 31 _Og __________ 5.00 Tishs bk
. uaranty Cereeeaees . 22003 3. 61 . 31.69 7.44 37.90 .41 58.00
22093 | Argentine. Mann Bros. Co., Buffalo, N.Y. gmstol Goodsell Bros........... S ; 003, 8.61 595 31.00 10.00 AL 6.00 AR )
T nn e e 16 e e TRIPRRR oy 3 L 5o1ge ey i 32.50 e 40.04 6.92 54.00
22186 | Midland Linseed Products Co., Edge- New Haven: R. G. Davis & Sons. . R elag G 6_ 1? 32.00 73 ______ {5011 il st R
water, N. J... Guarantys .04 e i O o [ 30.83 QR | E e BEOOW (oLt
Average guaranty . . ............... . 8.03 | 6.07 31.86 7.45 39.43 147 56.83
Average of analyses. <N ol I 28.4 : 4.3 30.8 GRATE AT b
Average digestible. .. .............. e AL i

1 Wire tags.
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Tasie ITI. Anarnyses oF CoMMmERcIAL FEEeDs,
Station .
No. Manufacturer and Brand Retail Dealer
WaEeAT PrODUCTS. :
Wheat Bran. i
22125 | Chas. M. Cox & Co., Boston, Mass. .. ... East Haven: F. A. Forbes. .........
Guaranty . .
22060 | 2Lucky. Federal Mill & Elevator Co.,| Torrington: F. L. Wadhams & Sons.
Eockparts NN ARG g Sl Daie (P 4 Guaganty,. s dn R
21994 | *Wm. Hamilton & Son, TIne., » Honeoye Derby: Peterson—Hendee Co.
Falls, N. ¥... Guaranty . .
22129 | 2Wm. Hamllton & Son, "Ine,, 4 Honeoye Guilford: Fred C. Morse.
Falls, N. Y. GUd paprtyr s NSRRI T8 1L
22038 | 2Choice. Hecker-Jones-Jewell Mlllmg Co, .| Waterbury: H. S. Coe & Co..
New York.. Guaranty . . .
22107 | *Choice. Hecker-Jones-Jewell Mﬂhng Co Meriden: Meriden Grain & Coal Co :
INew Morksdiia S le Al s il Guaranty. .
22102 | 2Larabee Flour Mills Corp, Wellington, Wallmgford R R A
Feamgagatares LR i L E T4 Guaranty.. .
22117 | ¥ 2Leavenworth Mllhng Co., Leavenworth,| Granby: E. H. Rollins.
Kansas. . Guaranty . .
22000 | Niagara. Nlagara " Falls Milling Col, L Ansowia: Ansonia Flour & Grain. Co.
Niagara Falls, N. Y.. Guaranty. i
22062 | Ogilvie Flour Mills Co., o " Fort Wllham, Litchfield: ‘Wadhams & Co.
Camada oo i e et B Guaranty . . Aline GUREEICRE
22051 | Bell Cow. Quaker Oats Co., Chicago, Ill.| Canaan: Ives & Pierce. .. ..........
Guaranty. .
22190 | Royal. Royal Milling Co., Great Falls,| New Haven: Crittenden-Benham Co.
Mont Ak o sl sl s Tivge Giavanty 1A sl el e
22073 Ocmdent Russell Miller Milling Co.,| Danbury: H. BE. Meeker
Minneapolis, Minn . . Guaranty . .
22114 | Dakota Maid. State Mill & Elevator Co., A Willimantic: Willimantic Grain Co. .
Grand Forks, North Dakota. ......... Guarantby . o o w0 L ennas
22078 | 2Crescent. Star & Crescent Mﬂhng Co.,| Norwalk: Francis H. Leggett & Co. .
Chicago, Ill. . Guaranty . .
22019 | St. Laurance Flour Mlllmg Co Montreal Southport: o Buckmgham & Co.
©ana i Laalllios T R e il Guarsnty oy o e e ] S
22032 | 2Angelus. Thompson Milling Co., Lock-| Stamford: Francis H. Leggett & Co..
port, Nt R el B At ai) Guaranty.. i
22043 |2 Gold Medal. Washburn—Crosby Co.,| Torrington: Pl Talcott ..........
Minneapolis, Minn. . Guaranty. .
22008 | Pioneer. Western Canada Flour Mills Waterbury: Spencer Grain Co. .
Co., Winnipeg, Canada. . 0 ClEGmranty it S A S
Average guaranty. .
Average of analyses
Average digestible. ............. ..
Wheat Middlings.
22124 | C. M. Cox & Co., Boston, Mass.........| East Haven: F. A. Forbes. .. .......
Guaranty
22127 | Wirthmore. C. M. Cox & Co., Boston, Branford 'S. V. Osborn. .. ...l
MRt e T e Guaranty . . o A
1 Wire tags.

ANALYSES. 339
InspEcTION OF 1923—Continued.
Pounds per Hundred
g i . Pri
Stﬁtion Protein Nx%c}){%ﬁ:ctf;ree Eliil;;ét pe: 1§§n
B Water Ash (N x 6.25) Fiber (Starec](a} )gum, ((%;E)de
22125 | 10.07 | 5.82 16.06 8.63 53.36 6.06 $38.00
92060 | 8.73 | 6.73 14.75 9.82 54.59 Z.gg 41.00
g RO IS s |
21994 | 9.96 | 6.45 15.25 1?'83 56.02 %.gg 42.00
22129 | 9.43 | 5.95 14.75 151;.23 56.83 %.gg 44.00
13.25 e R R :
22038 | 10.21 | 6.18 14.50 9.63 54,26 5.22 41.00
..... 13.00 3.50 5760
22107 | 9.35 | 6.76 }5.53 12.(2)3 53.64 ggg ;
- gyl P
22102 | 9.61 | 6.47 15.88 1%'88 54.52 %.gg 37.00
. 15.00 . 2
22117 | 10.35 | 6.65 15.6% 13'(1)8 54.91 g.gg 39.00
145 . 3
22000 | 9.56 | 5.93 16.25 8.32 54.02 5.02 39.00
..... 15.00 3.50 15700
22062 | 9.36 | 6.22 16.06 8.23 54.07 6.06 2.
..... 14.00 3.00 56
22051 | 0.05 | 5.62 15.75 9.60 54.29 5.69 :
..... 15.00 3.50 e
22190 | 8.99 | 5.88 17.25 7.88 53.82 6.18 38.0
..... 15.00 3.00 55
22073 | 9.42 | 6.44 16.13 8.73 53.49 5.79 42.
14.00 B00 i e
22114 | 10.43 | 6.08 15.25 9.34 52.70 6.20 30.00
14.00 5.00 550
22078 | 10.24 | 6.68 14.88 9.06 54.50 4.64 42.00
..... 14.00 3.00 10760
22019 | 8.12 | 6.08 16.19 9.08 54.08 5.55 :
..... 15.00 3.50 i
22032 | 10.73 | 6.55 15.25 9.17 53.58 i.g(z) ;
T TR SRR 41| T B
22043 | 9.14 | 5.88 16.13 9.13 54.43 5.29 43.00
T R AV ERRA T 4.00
22008 | 10.06 | 6.23 15.82(3) 8.08 53.00 g.gg 41.00
15.0 TN G b PN
""" 14.31 11.44 3.55
""" 9.62 6. 15.66 8.86 54.32 5.30 40.74
B ? 62 .6.?? 12.2 27 39.1 U S
22124 | 10.06 | 4.10 18.44 573 54.87 6.80 38.00
3.60 17.00 '5.16 58.80 5.26 44..00
22127 1(.):?3.3 3 14..00 S.00 1l RO 1 R S
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Tasre III. ANaALYsEs oF COMMERCIAL FrEDS,
Station
No. Manufacturer and Brand Retail Dealer
WaeAaTr Propucrs—Concluded.
Wheat Middlings—Concluded. .
22056 | 2Commander. Commander* Mllhng Co.,| Winsted: E. Manchester & Sons. .
Minmeapolis; Mimn: .. 0 08 04 Gianansy UHllE: (1 OV ROl SR
22130 | 2Dominion Flour Mills Co., Montreal,| Guilford: Fred C. Morse. . .........
Canada . . Gipitaq ty N ER R AT
22119 | Elmore Red Dog Flour’ Mlddhngs B Thompsonwille: Geo. S. Phelps & Co. .
more Milling Co., Oneonta, N. Y.. Guaranty .
22026 | *H. Hecker-Jones-Jewell Miiling Co., New Stamford: Francis H. Leggett & .
B ran e o Sl e il b IR R Cuiamanhye oR LRSI
22109 | Niagara. Niagara Falls Milling Co.,| Meriden: H. Grulich. ... ... .......
Niagara Falls, New York............. Collarantye e OIS R
22100 | 2Northwestern Consouda,ted Milling Co.,| North Haven: W. L. Thorpe. .. .. ...
Minneapolis, Minn . Guaranty . . . . 5 S
22009 | Bell Cow. Quaker Oats Co Peterborough Waterbury: Spencer Grain Co. . .. ...
$anade s Sl AT s SR e Guaranty.. .
22017 | A. H. Randall Milling Co., Tekonsha,| West Cheshire: G. W. Thorpe
Michionh' v Lo RS e s e Guaranty . .
22111 | *Dakota. State Mill. & Elevator Co.,| New Britain: 8. Svea Grain & Coal Co.
Grand Forks, North Dakota, . Guaranty . . :
21999 | 2Gold Medal. Washbum-Crosby b | Ansonia: Ansonia Flour & Grain Co. :
Minneapolis; Minn, ... .0 . . 0.0 Ganranty il ola S eI
Average guaranty . .
ﬁverage of analyses ................
erageidigestible . 5 SRS
Wheat Feed (Mized Feed) emge flkgtble
22110 | 2St. Paul Queen. Capitol City Milling & New Britain: S. Svea Grain & Coal Co.
Grinding Co., St. Paul, Minn . . ....... Gaarantyie e S E RIS NSRRI
22158 | Boston. Duluth Supenor Milling Co.,| Rockville: Rockville Grain & Coal Co
Duluth, Minn . Guaranty . .
22177 | Durum. "Duluth Superlor Mllhng Co Danielson: Dayvﬂle Grain & Coal Co.
Duluth, Minn . Guaranty . . )
22181 | Dairy Maid. Federal Mill & Elevator| Putnam: Bosworth Brasl | 4t
Co., Lockport, N. Y.. Cillaragby I S
22099 2Northwestern Consolidated Mllhng Co, No. Haven. WL L. Thorpe...... ...
¥ Minneapolis, Minn . Guaranty . .
22005 | *Fancy. Plllsbury Flour Mllls, ‘Minnea- Seymour: Seymour Grain & Coal Co.
s polis, Minn. Guaranty . . A ot 6y
22072 ‘' Occident. Russell Miller Mllhng ol .,| Danbury: H. E. Meeker. ... ...
Minneapolis, Minn . Guaranty . .
22001 '|* Gold Mine. Sheffield Klng Mllhng Co., | Ansonia: Ansonia Flour & Gram Co,
Mintieabolis, Minh'. o0, oS et e Giliapamty 2 U WL e T AR
22047 | *Syragold. Syracuse Milling Co., Syracuse,| Norfolk: Aug 1208 Curtls ............
el e TN Guaranty " .
22059 | 2Gold Medal. Washburn—Crosby Mllls,

Minneapolisi Mann o il Su ot T

Torrington: F. L. Wadhams & Sons

Guarality e gl bneis e S ST EIE
Average guaranty. ... ... ...,
Average of analyses. ... .. e A
Average dlgestlble .................

© ?"With Screenings.
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ANALYSES, 5 341
InspECTION OF 1923—Continued.
Pounds per Hundred

i i - Price

Stﬁtwn Protein Nxt}g(’)‘%;:céree E]i::;?rl;:‘:t per ton
i ‘Water Ash (N x 6.25) Fiber (Starch, gum, (Crude
ete.) fat)

22056 | 10.32 4.48 17 18 6.73 56.09 g 38 $45.00
1 e 10 NG R A L P STy VOOt i
22130 | 9.58 4.61 17,63 735 54.58 6.25 44.00

i 10.67 3.05 15.94 / : ; !
22119 15.00 6.80 i 282 .....
- 22026 | 7.78 | 4.66 16.81 8.08 y TR
220 14..00 9.50 BLOO e e
22109 | 9.07 4.13 131 6.21 57.70 5.58 44.00
..... 15.50 4.00
22100 | 9.23 3.78 17.06 5.38 58.97 5.58 45.00
..... 15.00 4.00
22009 | 8.59 3.94 17.50 5.94 57.82 6.21 41.00
..... 16.00 8.00 4.00
22017 | 7.64 4.96 18.13 6.35 58.40 4.52 42.00
13.00 10010 R0 e SUO0T B LY
22111 | 10.45 3.83 17.63 L 56.89 5.89 44 .00
..... 16.10 5.:70
21999 | 9.69 4.55 17.06 6.72 56 .68 5.30 39.00
..... 15.00 4.00
..... 15.10 8.70 4.34
S 9.44 4.14 17.30 6.05 57.56 5.51 43.18
133 1.8 44.9 I e
22110 | 9.47 3165 15.69 6175 58.61 5.83 44.00
..... 15.70 4.60
22158 | 8.51 5.30 1625 7.97 56.22 5.5 44.00
..... 15.00 3.50
221771 9.31 4.59 16.63 7.24 56.00 6.23 36.00
L5 00 i s i 52000 il b
22181 | 8.40 5.28 15075 7.05 58.77 4.75 42.00
..... 13.00 4.00
22099 | 9.03 4.73 16.25 110 8401 5.8 43.00
........ 15.00 4.00
22005 | 10.36 4.10 16.50 5.16 59.27 4.61 43.00
..... oo TR AV 15.00 4.00
22072 | 9.53 5.13 17.25 725 54.99 5.85 44.00
..... 15.00 4.00
22001 | 9.26 5.20 15.13 8.23 56.87 531 40.00
..... 15.00 i i g?g e

.98 4.63 16.63 4 | i ;

i 5.02 16.44 6.31 ; : !
i 979 16.00 AUO0nHDEEL
14.97 A S
""" 9.26 | 4.76 16.25 7.05 57.25 5.43 42.20
e e R 12.5 2.5 435 (1 T B e
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Tapre ITI.  Awaryses or Comwmercisr FrEDS, InspECcTION OF 1923—Continued.

Pounds per Hundred
Station Nitrogen-free Ether Pric.e
No. Manufacturer and Brand Vo Retail Dealer Protein Extract Extract pergton
o " Water Ash (N x 6.25) Fiber (Starch, gum, (Crude
. ete.) fat)
Rye Propucts.
22103 | Choice Rye Middlings. Mlner—Hlllard Wallingfordz A B Hall b 0, 10.40 3015 14.63 3310 65.53 2.98 $41.00
Mill. Co., Wilkes-Barre, Pa. . Guaranty . . L L 12.00 9 O0EIAR ki ZAGORGAY Rt L
22042 | Gold Medal Rye Middlings. $Washburn:| Torrington: D. 1. Taloott. .10 100" 9.30 | 4.57 11,94 6.06 61.62 3.51 41.00
Crosby Co., Minneapolis, Minn . ARGTIER by AT Rl T A sl 87 S0 0 ) JIERE G RS RIRERE 300 RE S ot
WuEAT AND RyE ProDUCTS. {
- 22055 | Palmo Midds. Newsome Feed and Grain| Winsted: E. Manchester & Sons.. ... 6.27 5.07 16.69 6.00 58.69 7.28 36.00
ColeRitsbirbh a0 S T T Guamnty ........................ ER Ll 16.00 9.00 G 000 [l s
BuckwraEAsT PRODUOTS.
22123 | *Buckwheat Offal Feed. ILarrowe Buck-| East Haven: F. A. Forbes. ... ... ... 8.89 4.03 10.13 18.09 54.84 4.02 41.00
wheat Flour Corp., Cohocton, N. Y.. Guaranty . . SRR i e 10.00 SO0 b A S A0 LR
22148 | Buckwheat Mlddhngs Winchell Smlth Fm*mmgton Winchell Smith. ... ... 10.46 2.76 15.81 5.00 61.79 4.18 45.00
Harniinoton, Canm. .. bl e (Efia Ayl o 00 A SEls N e B el speoan e e Al NG s | e sl SRS v e bl sl St e e e
Oar PropucTs.
22160 | Corno Oat Feed. Corno Mills Co., East| Rockville: Rockville Grain & Coal Co. 4.78 6.23 7.88 22.57 56.13 2.41 25.00
st e L I e Givaranty L A e 1 Sh) 6.00 28 Q0 B 2000
22053 | Oat Mlddhngs Armour Grain Co.,| Winsted: E. Manchester & Sons.. ... 6.45 3.20 16.63 5.94 61.68 6.10 47.00
Chieaog Bl 1 e v E R e A Gratiranty To0d R (T em I A i AP i 15.00 10.00 rlles L0 A O N e
Maize ProbucTs.
Corn Gluten Feed.
© 22163 | Clinton. Clinton Corn Syrup Refining| New London: P. Schwartz Co. ... ... 8.29 3.64 25.25 5.72 53.81 3.29 53.00
Co., Clinton, Iowa. . Guaranty . b i i T 2800 i d e SGETIEILE, PR .00 Lhbigirec e
22089 | Buffalo. Corn Products Reﬁmng Co Plantsmlle €. AlCowles [ 0000 ririre 4.83 26.25 6.65 49 .44 5.06 55.00
Newt¥orker i s T Gubranty o 1. 170 S0 Sy ese i ARy ke ZBI00IEE T oLl IR LB e
22083 | KKK. J.C.Hubinger Bros Co., Keokuk,| Hamden: I. W..Beers.............. 8.59 2.03 22.75 6.62 56.40 3.61 53.00
Bz B sl DI Rt T Gluaranty 508 a8 Bl 000 TLRaee o A i 280005 e i B 1leh e e Al
22061 | Douglas. Penick & Ford, Ltd., Inc.| Latchfield: Wadhams & Co.......... e 4.03 29.06 5.49 50.49 3.16 57.00
Grand Rapids, Mich.. ... 00, .. 1. Guapanby Sk ol RE W T T W Vi s 2B 00T IS e e il | ¢y LETaTar v M1 A
21995 | Staley’s. A.E.Staley Mfg. Co., Decatur,| Derby: Peterson-Hendee Co ......... 8.88 4.77 27.69 4.97 52.03 1.66 58.00
DT e R L e Guaranty . . DA THVTO i RN S (S LOOUERIRIEL L
Average guaranty ................. S A 2300 b e i 1200 g ke
Average of analyses.............. S 8.26 3.86 26.20 5.89 22%3 336 55.20
ST SRS 3 4. M IR I o |
St Average digestible................ 22 5
22170 | Diamond. Corn Products Refining Co.,| Westerly: C. W. Campbell Co....... 8.62 1.04 42.19 2.19 43.02 2.94 66.00
' INewRorkl ROy e B 00 Guaranty S0 VRS = L e < RN VET0T0 0 Bl TGS SN 3 e ) 10096 Ly o4
Hominy Feed. :
22030 | Acme. Acme Evans Co., Indianapolis,| Stamford: Francis H. Leggett & Co. . 10.56 1.95 10.63 828 67.67 5.96 50.00
! Inel s 0 o B, R I G uarantyed 10.00 GLO00 1 kS o A0 T L
22022 | “Akron Feed & Milling Co., Akron, Onio. .| So. Norwalls: Roodner Feed CO ..... .22 2.51 11.88 4.23 66.34 7.82 47.00
Gluiaranty-J0 [ O el S Vi s St R AR S B B R e e
22054 | Homco. American Hominy Co., Indiana-| Winsted: yE Manchester & Sons. . ... 8.29 2,17 10.25 4.28 68.14 6.87 49.00
polig, Ind.. Guaranty . . Yienel Lt 10.00 GO0 Rl L [SIOT0 A i SO N
22045 | Yellow. Armour Grain Co., Chlcago, TIL.| Torrington: Liteh. Co. ‘Coop. Assoc. . 110.47 250 11.13 4.27 64.49 .07 49.00
CUATEntY el LS R e S 9.50 3008l RS ARG

8 Contains middlings, hulls and screenings from buckwheat.
4 Statement of dealer. No tags.
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Station
No.

Manufacturer and Brand

Retail Dealer

22014
22162
22118
22172
22120
22002
22133
22175
22007
22048
22039
22126

22067
22153

22028 |

22132
22137
21997
22154

- White.

- Dried Grains.

Maize PRODUCTS—CO’nClud@d‘.'
Hominy Feed—Congcluded.:

Aunt Jemima Mills Co., St. Joseph, Mo.. .

Paragon. Chas. M. Cox, Boston, Mass.

Emco.
The Forbes Milling Co., Topeka, Kansas. .
Badger. Chas. A. Krause Milling Co.,
Midwarikees Wis iy 0l =
Sonny South. Louisville Milling Co.,
Lotngvilles iy o 10T o sse Ul
Choice Steam Cooked. Miner-Hillard
Milling Co., Wilkes-Barre, Pa. ... .. ...
Patent Cereals Co., Geneva, N. Y

Pure. Plymouth Milling Co., Lemars,
. Rowa I oo ST R T
Burt’s. Postum Cereal Co., Inc., Battle
CreeklVichin Lo el M i ]
Yellow. Quaker Oats Co., Chicago, IlL.. .

Quaker Oats Co., Peterborough,
Canada

BreEwER’s Propucts.
Bull. Farmers’ Feed Co., New York City

Dawes Brewery, Montreal,

 Quebec

Y Driep Beer Purp.
Great Western Sugar Co., Denver, Col.. .

Great Western Sugar Co., Denver, Col. . .
Great Western Sugar Co., Denver, Col. .
Larrowe Milling Co., Detroit, Mich

Mich. Sugar Co., Saginaw, Mich

Evans Milling Co., Indianapolis,| Sufield: Spencei‘ Bros

West Cheshire: G.. W. Thorpe
Guaranty.......
Chester: Leet Bros
Guaranty . . . .

Guaranty

Cuanantyniee o BITE I
Thompsonwille: Geo. S. Phelps & Co. .
Guanenty ool oo bl i e o,
Seymour: Seymour Grain & Coal Co. .
GrinTantyel o) b e G
Middlefield: Middlefield Gr. & CI. Co.
Gruaranty Sl i G e
Moosup: T. E. Main & Sons. . ......
Guaranty sl eilGaiis)

Waterbury: Spencer Grain Co
Guaranty

Guaranty A0S0 e
Branford: 8. V. Osborn
Graranty Seb ST, LRSI
Average muaranty: | a GG
Average of analyses
Average digestible

New Milford: Geo. T. Soule. . ... ...
Guaranty .

Stamford: Francis H. Leggett & Co. .
Guaranty

Guaranty s T 000 TGS
Middletown: Meech & Stoddard, Inc.
Guaranty oW I STl SR
Derby: Peterson-Hendee Co
Guaranty 1L IS
Hazardwille: A. D. Bridges Sons
Cruaranty: e k2ol S M el e 108
Averapge euarantyl bu G EEATE
Average of analyses. ... .. . .. 0l
Average digestible. . .- . .-

1 Wire tags.

ANALYSES.

345
InspECTION OF 1923—Continued.
i Pounds per Hundred
i -f Eth Price
L Protein Nlt}%?{%igctree I?(xltr‘ﬁ%‘: per ton
- Water Ash (N x 6.25) Fiber (Starect}é,')gum, o
48.00
) 10.25 5.73 66.04 5.98 $43.(
e s 10.00 | .00 | ... | 5.00 R
22162 | 9.39 10.50 3.43 : ) ;
il e ?I?? 9.50 7.00 e ;.gg 1060
""" 0.7 10.81 4.19 i ! )
e ?Z?g ?I?? 10.00 7.00 i ;.gg 1560
22172 | 6.18 | 2.70 11.00 5.61 65.83 i ;

L e R 10.00 700, 0] R i.gg 1560
22120 | 10.42 | 1.80 ig.gg 2.93 69.37 473 4301
22002 | 8.78 | 2.90 11.50 'g.gg 65.42 3‘58 47.00

g e 10.00 iy e dons ol e
22133 | 9.46 | 2.35 }8.63 g.gg 68.21 Zzgg %§:99
22175 | 9.60 | 2.68 igigé g.gg 63.26 gzgg §}:99
22007 | 7.77 | 2.29 11:18 i.gg 67.31 g.gg 49.00
9 10.0 80 D B ]
22048 | 8.62 | 2.68 11.63 4.86 65.67 6.54 46.00
: L 10.00 5.00 e g.gg 1500
""" 3. 8¢ 11.38 3.61 i [ .
vl e ?Z?? 10.50 6.00 oo g.gg 1660
""" 7. 57 10,94 3.15 ; . ;
el A 2'9§ 10.50 56 ol e B, O0nisf i 8
""" S gl 10.00 5.77 s g.gg e
..... i s .00 5.77 : :
S 2:?? 13.2 3.2 60.4 TN e
20067 | 4.58 | 4.03 gg.gg 16.22 46.47 g.gg §9:99
..... a-.. e i . s e s e e e e . 2'00
23.88 12.16 46.41 8.17 5
il 52?? 3:?? 21.00 P58l el b e S
1.00
8.75 18.43 58.15 0.92 51.
TR SU0D | 400000 410 VLI 0.80 10°00
22132 | 7.12 | 3.08 8.50 19.58 61.09 0. .
..... A Mol 8.00 22.00 i ba 16
R e R | A
""" 0.14 3.26 9.63 1787 57.69 1.41 .
i B ?Z?ﬁ 8.00 20.00 o 8'3? S0
""" 6.6 9.50 19.32 ! y
i 2'?? 8.00 a0u00 5 | el 0.50 s
""" i o 8.00 20.53 PR, g.gg 1550
..... i o 8.00 20.5 : . .
""" ity ?f?? 47 |. 148 50.1 o e
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Statio
No.

Manufacturer and Brand

Retail Dealer

22021
21998,
22033
22167
22166
22138
22179
22146
22147
22164
22168
22128
22015
22068
22069
22088
22098
22101
22027
22074
22185
22094
22079
22096

ProprIETARY MixED FrEDS.
Horse, Dairy and Stock Feeds.

ing Co., Akron, Ohio.......... R
Sunshine Dairy Feed. Ansonia Flour and
Grain Co., Ansonia, Conn............
Armour’s Steam Cooked Feed. Armour
Gram Co. Chicago, Hl...| . s e o1
Fayorite Dairy Ration. E. W. Bailey &
Gon Swantony (Vtae wd 1 semi e 1
Pennant Brand Stock Feed. E. W. Bailey
& CoiSwanton, Vit oh) 1 sal e T
Blatchford’s Calf Meal. Blatchford Calf
Meal Co., Waukegan, Ill.. .. .........
Parex Stock Feed. Bosworth Bros, Put-
nama, Conne. o as i B i
Direct Dairy Feed. Thomas-Boyce Feed
ConiAbtien, NGV, ol Do e =
Direct Stock Feed. Thomas-Boyce Feed
Co.p Abtica, NV sy 1 i o o
Nobotheration Dairy Feed. C.W. Camp-
bell Co., Westerly, R. L...............
Nobotheration Stock Feed. C. W. Camp-
bell:Ca: 5 Westerl R . L el (ol gl
Paragon Dairy Feed. Chas. M. Cox Co.,
BostoniMass . a0, o5 L il gl o
Wirthmore Stock Feed. Chas. M. Cox
Co., Boston, Mass..........coo0u. ..
Wirthmore Balanced Ration for Milch

Milkmore Dairy Ration, TEastern States

Exchange, Springfield, Mass. .........

Portage Stock Feed. Akron Feed & Mill-|

: New Canaan: C. H. Fairty Co
Farmers’ Exchange, Springfield, Mass. . Guaranty . . . .

Fitting Ration. Eastern States Farmers’ Farmington: 31500 Stephenson WAL
Guaranty

So. Norwalk: Roodner Feed Co
Guaranty St
Ansonia: Ansonia Flour & Grain Co.
Guazanty. b gl
Stamford: W. L. Crabb
Gruaparity. el L 0 et
Mystic: Mystic Grain Co. ..........
Ghaganty d sl ol S0 GG R ke
Mystic: Mystic Grain Co. ....... ...
Gisranty o UL ey il e HE
Moddletown: Meech & Stoddard, Inc.
Quaranty. e b U s i TS Galii
Putnam: Bosworth Bros............
Gaiaranty. 88 gL AT
Farmington: Winchell Smith
Guaraity. e w0 IAORE G 2l ai
Farmington: Winchell Smith . ... ...
Guazapty:. di gl L G
Mystic: J. L. Manning & Co
Guarsnby S@ 6 4L
Westerly: C. W. Campbell Co
Suneanty e el
Branford: S. V. Osborn
Guaranty. ot Lan o U RRLEL
West Cheshire: G. W. Thorpe
Goarantvi. el T
Danbury: F. C. Benjamin

Cows. Chas. M. Cox Co., Boston, Mass. Cuiranty. o SRR
Ajax Dairy Ration. Chapin & Co., Ham- Danbury: F. C. Benjamin. .........
sarcanors Bl Ears AR DR ) R TS TR T Guarantyl agub. bl aaly Ol SR den
Unicorn Dairy Ration. Chapin & Co.,| Plantsville: C. A. Cowles. . .. .. ... ..
HammondiInd =08 S8 LR lel i Guaranty . Baies Doaiia . dLES
Advanced Registry Dairy Feed. Clover| North Haven: W. L. Thorpe. o100,
Leaf Milling Co., Buffalo, N. Y....... Giigrangy S EE N S T G
Clover Leaf Stock Feed. Clover Leaf| North Haven: W. L. Thorpe. s ot
Milling Co., Buffalo, N. Y............ Cuaranty i sl s B0 aenae ,
Fortune Stock Feed. Coles Company,| Stamford: Francis H. Leggett & Co... *
Middletoymn: Conn’ (.| wieah . Guaranty, gt Gl Wl oh pi G
Basic Dairy Ration. R. G. Davis & Sons,| Southford: H. R. Stone. ............
i% New Haven, Connl fofi | Bk il Guaranty, S Sl e ek
Davis Stock Feed. R. G. Davis & Sons,| New Haven: R. G. Davis & Sons. ...
New Haven, CGonn il siliampin s 1 Guaranty S0 000 L g Holigaiil 0
Delaware Dairy Feed. Delaware Mills,| Plainwille: Eaton Bros. . . . AL
Denosity NIV iz agai s 45t gl T Cluatantyl e 40 L Ll [T LS shns

ANALYSES.
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InspEcTION OF 1923—Continued.
Pounds per Hundred

o Brotais P Rt
: Water Ash (N x 6.25) Fiber (Stal;ctté,.)gum, ((%;g)de
e e e R R e e
R A e G
SR e Wi
B R e R SR
el B e
e R A Ll
B ISR Rl
b Bl QG i
R R - i B
e Nt Ml 0 )
o s it e R Rl
o s T
B e (Wl R
e e st SR Bt B
e e
i e MG Gl e
[ S LR | i i ey,
oo e e S
i R
i el s
T A g ) R
vl WER e LRy
Fun 0B | Rl T
el Bl - 0 B o




348 CONNECTICUT EXPERIMENT STATION

,..~BULLETIN 257,

Tasre III. ANALYSES OF COMMERCIAL FEEDS,

Station
No. Manufacturer and Brand Retail Dealer
ProprieTARY MIxeD FEEDS—Continued.
Horse, Dairy and Stock Feeds—Continued.
22097 | Fulpail Dairy Ration. FEaStern States Farmington: C. E. Stepheénson. . . . . .
Farmers’ Exchange, Springfield, Mass. . Clunrantyti a0 i 8 UIRRLE |
22192 | Fulpail Dairy Ration. Eastern States| Middletown- Arthur Congdon. . .....
Farmers’ Exchange, Springfield, Mass. . Guaramby e = i e mel
22193 | Fulpail Dairy Ration. Eastern States| Newtown: Benjamin Bernstein. . . . . .
Farmers’ Exchange, Springfield, Mass. . Guaranty s Br o ite SRS ae
22155 | Elmore Horse Feed. Elmore Milling Co. ifiSomers: W. €. Everitt.....| 00,
Oneonta NN o g ORdTal el [ Guaranty . . . .. R T TS
22121 | Elmore Milk Grains. Elmore Milling Co., Thompsonville: Geo. S. Phelps & Co .
Queantad N AV GG WL a i D i Ciaran sl e
22070 | Eshelman’s 169, Dairy Feed. John W. Danbury: F. C. Benjamin...........
Eshelman & Sons, Lancaster, Pa. . . .. . Guaranty b s selale DIV EGR IR
22003 | Eshelman’s 209, Dairy Feed. John W. Seymour: Seymour Grain & Coal Co .
Eshelman & Sons, Lancaster, Pa. . . ... Gty S8 R L /
22104 | Eshelman’s 8.59% Horse Feed. John W. Wallingford: A. B. Hall. | ... .. ..
Eshelman & Sons, Lancaster, Pa. . . ... Glisramtpia e oL AT T e
22112 | Grandin’s 249, Balanced Dairy Ration.| Willimantic: Willimantic Grain Co.. .
g. {II Grandin Milling Co., Jamestown,| Guaranty. .. .....................
22171 | Grandin’s Stock Feed. D. H. Grandin| Norwich: Norwich Grain Co. .. .. ...
Milling Co., Jamestown, N. Y......... Gugzanty (o0, 0 U D
22182 | Twin Six Dairy Feed. D. H. Grandin| Willimantic: Willimantio Grain Co.. .
Milling Co., Jamestown, N, Y......... Craaraatye s Wl TRl SRR
22018 | Century Horse Feed. Dwight Hamlin, Inc.,| Southport: C. Buckingham & Co. ... .
Gl BittahburohiPaf oo RS Guavanty o Jcel U bRl G SIRRLI o0
22023 | Algrane Milk Feed. H-O Cereal Co., Inc.,| South Norwalk: Roodner Feed Co. . .
Butfalol NGy o B e A Gemaanty Ul V] NS
22165 | New England Stock Feed. H-O Cereal Mystic: J. L. Manning & Co. ... .. ...
QosiButialo | N Y00, R8T Guaramtg il 0l L TN e I
22091 | Imperial Steam Cooked Feed. Imperial| Bristol: Goodsell Bros. . . T
Grain and Mill Co., Toledo, Ohio. . . . . Guaranty ol T Rl
22024 | Kramco Dairy Ration. Chas. A. Krause| South Norwallk: Roodner Feed Co . 2l
Milling Co., Milwaukee, Wis.......... Giaaranbvl —h s R LT G
22064 | Larro Ready Ration. Larrowe' Milling| New Milford: Geo. E. Ackley & Co. .
Gl BetroitydMich ol vl = 1 o Guaranty o, Sl
22052 | Bull Dairy Ration. Maritime Milling Co.| Canaan: Ives & Pierce. . ...........
BafaloaN Yt 0 T Gettamaay by ol A U L e
22058 | Red Star Dairy Feed. E. Manchester & Winsted: E. Manchester & Sons......
gongnWinsted, :Conn.. .../, Lo 0 Grisreteytys o0 ST S L YR
22136 | Barford’s Balanced Dairy Ration. Meech| Middletown: Meech & Stoddard, Inc.
& Stoddard, Ine., Middletown, Conu.. . Cenmpnnty Tl T e s Ty
22108 | Red Wing Dairy Ration. Meech & Stod-| Meriden: Meriden Grain & Coal Co..
dard, Inc., Middletown, Conn. ... ..... Gimranbys, 1000 D) DU S TR
22131 | Red Wing Junior Dairy Ration. Meech & Moddlefield: Middlefield Gr. & Cl, Co.
Stoddard, Inc., Middletown, Conn. . .. . uaranty: ¢ 0, ]I R BT
22183 | Red Wing Junior Dairy Ration. Meech & Hartford: Meech Grain Co. ........
Stoddard, Inc., Middletown, Conn.. ... Gliaranty. . LGS

ANALYSES. 349
InsprcTION OF 1923—Continued.
Pounds per Hundred
Eon g PEE R et e Ml
i Water Ash (N x 6.25) Fxper (Stazcbléj)gum, ((%;g)de

R T I T R R el G el e
e DR R 8 R
R S e L e
e aaR R LU O L e
R SRR Gl
R el | ke ekl L
o s e S
R sm L T SRt g O
Ciee s el S et S
it R e SR R e S e
B A e By R0 R0l e ol SRR
B V8 han g AR TR W BEG TR e O ST
R G R L R R O Sl
B oot i Boo LR G SS (lR E  dtE
AR R
Pt s b gt b Il LB s A
et D Al 0 0BRy | EA0RL s T DR
R 39 B TR0 1 A ol L
B m2u b AR A ST 00001 5 g B
22136 | 7.41 | 4.41 20.13 7.15 54.19 6.71 51.00
10T ] e e AN T e

e | A R 1 G0 | S RO
L | SATAERE S 081 | o0t BRI O i
08 it o2 E Rl 00 | Dol R o B
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Station
No. Manufacturer and Brand Retail Dealer
PropriETARY M1xED FEEDS—Continued:
Horse, Dairy and Stock Feeds—Continued.
22134 | Red Wing Stock Feed. Meech & Stod-| Middlefield: Middlefield Gr. & ClL Co.
: dard, Inc., Middletown, Corin.... ... . .. Charanty R e s~
21996 | Victory Horse Feed. Metropolitan Mills, Derby: Peterson-Hendee Co. .. ... ...
HobolenIN{ JIGENE TG0 S Gltagan by MR R afisteais " °
22122 | Mystic Stock Feed. Mystiec Milling Co.,| Thompsonwille: Geo. S. Phelps & Co..
Rochester, N. Y... /I ... L I Cuarancy 0SB Re e
22037 | Uncle John’s 24 5 Cream Pot Ration, Waterbury: H. S. Coe & Co. .. ......
Ontanio Milling Co., Oswego, N. Y..... Guaranty 708 HUHETR ) SR
22174 | Bison Stock Feed. Park & Pollard Co.,| Colchester: P. Cutler. . .. R
Boston sMass 1k 0 ee ) T Gty s (i Saaigl o
22012 | Stevens Mil Kade Calf Meal. Park & Waterbury: Spencer Grain Co. . . e e
Pollard, Boston, Mass.. .............. Graranty 8 i ] e
22050 | Pillsbury’s Dairy Ration. Pillsbury Mills,| Canaan: Ives & Pierce. . . . .. .. .. R
Minveapolis iNEmatli B0 e ity ranpy SELINT st lslgine -
22116 | Pillsbury’s Dairy Ration. Pillsbury Mills, Granby: E. H. Rollins. .. .. ... .....
Minneapolis, Minn 1 000 0 Giimramy L RO O e L BRREE T
22031 | Purina Cow Chow Feed. Purina Mills,| Stamford: Francis H. Leggett & Co..
R MBS Mo B Eh L RR N T Guarsn byt SU o dion T T
22076 | Protena Dairy Feed. Purina Mills, St.| Norwalk: Francis H. Leggett & Co.
Bomiss Moy a0 BRI e uarantyl i
22159 | Purina Pig Chow. Purina Mills, St. Louis| Rockville: Rockville Grain & Coal Co
Mo oUobul lbebdid C A0 Ty Cliananty e L je gtk L
220756 | Towa Stock Feed. Purity Oats Co.,| Norwalk: Francis H. Leggett & Co.
Ghicago ML slsenea 0 R T 1T Crsaty O OH, S e
22085 | Big Q Dairy Ration, Quaker Oats Co.,| Hamden: 1. W. Beers. ... .. ... ..
Chicagaliil 10/ 10 it = Giitaranitng ) 1RG0
22040 | Schumacher’s Sugared Feed. Quaker Oats Waterbury: H. S. Coe & Co.........
Co., Chicago, T S AN Guarantylt bl sl Do 0 el o
22188 | Schumacher’s Feed. Quaker Oats Co.| New Haven: R. C. Davis & Sons... .
Ol s i B A TR O e Gimrantyl 2L DL S L e o
22077 | White Star Fine Feed. Quaker Oats Co.,| Norwalk: Francis Ti. Leggett & Co. .
Chiioago BTG, A e T o Cliranty ool Tl b pa e Tis i
22161 | Rosebro Horse Feed. Rosenbaum Bros.,| Chester: Leet Broptaindn Ll
CHicaoo IS il 0 1) e Gliiiranty e Ll s S
22115 | Ryde’s Cream Calf Meal. Ryde & Com-| Willimantic: Willimantio Grain Co.. .
panyy Chtcago 100 ] 0 Fog T Clrannyoi ol B T S
22144 | Honest Hog Feed. Winchell Smith, Farm-| Farmington: Winchell SmithE s
igetoni@onni il e S i Gty L e
22145 | Mill Stream Boomerang Dairy Feed. Win- Farmington: Winchell Smith., .. .. ...
chell Smith, Farmington, gonn ........ Guaranty....... om0
22046 | Syragold Dairy Feed. Syracuse Milling| Norfolk: Aug. P. Curtis. .. .. .......
Oo., Syracuse, N. ¥.... ... ... .. Sl GUR TRy R S ]
22095 | Syragold Stock Feed. Syracuse Milling| Plainville- Baton Bros.. ..l 00
0.,Syracuse,N.Y....,............. Gmyamty! e S G R
22016 | Red Brand Ti-O-Ga Dairy Feed, Tioga| West Cheshire: G. W. Thorpe. ......
B Mill & Elevator Co., Waverly, N. Y. .. GUaranty oia 3 JROIL e St 0

White Brand Dairy Feed. Tioga Mill &

......

Elevator Co., Waverly, N. Y.

New Canaan: C. H. Fairty Co
Guaranty . . . ..

Station
No.

ANALYSES. - 351
InspECTION OF 1923—Continued.
Pounds per Hundred
‘ i 1 Price
Protein Nxt}gg{%g;l;iree F(]Eéﬁl%r:: pe: 1é:on
Water Ash (N x 6.25) Fiber - (Sta?e:w,.jgum, i
4 | 5.00 9.69 9.47 63.30 5.20 $46.00
o oy 9.00 7 005 o ol i.gg e
774 | 6.55 8.50 11.17 64.56 48 :
goponps b0 BB 000 | gt ool ] g
R 13'(1)8 3.00 oo
849 | 5.41 23.50 7.96 48.58 g‘gg 55.
i . S B s T U 8 T
743 | 6.50 8.25 13.45 61.91 %'%8 ‘.1‘.11(.)(.)
) .00 SR DA BTy ;
7.02 | 7.12 20'(3)8 5.40 52.33 g.gg §?:99
: QU0 !
799 | 7.05 2044 878 50.33 2.3(1) 51.00
y 20.00 1 gt T 4.00 o0
Rl 6l 20.(1)3 7.82 50.70 53T | 41.00
; : SOEOOL e e 4.
866 | 6.60 24.31 11.44 43.78 Z.g(l) (.3§:(-)(')
3 g L R R : g
855 | 6.55 17.33_ 11.66 51.58 g.gg 45
: 1 LR TR gl RO i
7.8 | 672 20.58 6.94 53.05 g.gg 4??:99
: 20.0 !
7.54 | 3.90 9.88 10.50 63.27 g.g(l) 43.99
h 10.00 T B 3.%0 e
8.25 | 5.44 23.08 9.94 48.53 s | bLOC
. S0 | Lo e b s e g oo
772 | 4.79 10.63 10.34 61.95 ggg 45
§ . o TR NSRS i ; oo
ZRL. | A0 10.00 11.15 63.41 ggg :.;4.1'(.).
; g 10.00 R R 3.25 10760
800 | 4.41 7.88 12.53 63.88 331, | 4000
; Siie | i s B L : .
AR R 10.94 6.85 67.23 3"8% ‘%?_(_)‘.)
: e i R RS o 2.00 e
884 | 6.20 25.00 4.91 50.9 48] %0
' . i e O M T gé 2.00 iS00
878 | 6.13 16.88 3.54 59. 81| 45.00
- AN Al R S LB b et B tan £y L] g ST R . o e 2.00
770 | 4.86 17.38 9.19 56.01 é:g) 5
f 23.00 5 6.00 e
8.01 | 4.87 24.88 .86 48. 5.3 | 5400
: gd.00 | L. e 4.%0 e
2.95 | 5.07 10.44 10.61 66. 141 o
' i 9.00 5 | 3.0 o
711 | 6.61 25.00 9.14 46.63 5.51 .
ik el 1000 1 S R g
21.75 : ) i 0
e (.SZ‘.% 20.00 10 000 [ e 4.50
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Anavyses oF CoMMERCIAT, FEEDS,

Station
No. Manufacturer and Brand Retail Dealer
PropriETARY M1xED FEEDS—Continued.
Horse, Dairy and Stock Feeds—Concluded. .
22087 | Biles Ready Dairy Ration. Ubiko Milling| Plantsville: C. A. Cowles. ..........
Col iCiena i@ hio ok, e s VAT Guaranty L WU e T | | I ERl
22173 | Red Tag Big Y Stock Feed. The Yantic| Norwich: Yantic Grain & Products Co.
Grain & Products Co., Norwich, Conn. Guaranty. bt ol R L
Poultry Feeds. ;
22063 | Cak-Cak Laying Mash. Armour Grain| New Milford: Geo. E. Ackley & Co g
Co., Chicago, I11. Guarantyr sUS e e SV
22034 Iroqu01s Poultry Mash. Armour GramCo, Stamford: W. L. Crabb .............
Chiga o] I NS L Guaranty . . SN Ml
22036 | Basic Laying Mash No. 93. Basic Feeds| Stamjford: W EaolCrabb oo o o it
Co., Lockport, I11. Guaranbyi sy ok re Bl VI NI -
22180 | Parex Dry Mash. Bosworth Bros "Put-| Putnam: Bosworth Bros. . ......:..
nam, Conn. Guaranty VIS B o1 BTV e
22142 | Servus Egg Mash With Milk. " Thomas- Farmington: Winchell Smith.. ... ... 1
Boyce, Attica, N. Y.. Guaranty, DU S I RS
22169 | Egg Dry Mash. C. Ww. Campbell Co., .| Westerly: C. W. Campbell Co....... :
Westerly, R. I.. Gusranty; ) LA IT Ao BRI
22143 | Peerless Laying Mash. Clover Leaf Mill- Farmington: Winchell Smith. .. .. ...
ing Co., Buffalo, N. Y... Gurmiramby:. ST ST R
22080 ConkeysStartmg Feed. C. E. Conkey Co.| New Canaan: C. H. Falrty Co
Qleveland, Bhign, ¥ Wde L 7 BoiE i | Guaranty . . AN
22086 | Laying Mash. C. A. Cowles, Plantsville,| Plantsville: C.A. Cowles. . ... 4 LA
OIS e A B SR, o Crosran byt s Sd il S F AU
22065 | Wirthmore Buttermilk Mash Feed. Chas.| New Milford: Geo. T. Soule ........
M. Cox Co., Boston, Mass. Guaranty . .
22189 | Poultry Mash. Crittenden-Benham Co New Haven: Cn‘ctenden—Benham Co.
New Haven, Conn. . Cruaranty s BUE L EOEIVT i T AR E S
22156 | Elmore Egg Mash. Elmore Mllhng Co., .,| Somers: W. C. Everett. . i
Oneonta, N. Y.. Guaranty.. Jis F SO LT O
22025 | Eshelman’s Laymg Mash. John W. Eshel-| South Norwalk: Roodner Feed Co .
man & Sons, Lancaster, Pa .. Guiaranty: w Qb o Al v L SR TR
22151 | Golden Egg Laymg Mash. Flory M11hng Bloomfwld Bloomfield Farmers’ Ex..
Co., Bangor, Pa.. Guaranty .
22150 Flory s Superior Egg Mash. Flory Mﬂhng Bloomfzeld ‘Bloomfield Farmers’ Ex. .
Coy ' Bangor, Pal M e T Gadramtyi e QU Rl L TR
22113 | Grandin’s Poultry Dry Mash with Butter-| Willimantic: Willimantic Grain Co. . .
milk. D. H. Grandin Mill. Co., James-| Guaranty. .......................
town, N. Y. !
22020 | Algrane Laying Mash. H-O Cereal Co.,| South Norwalk: Roodner Feed Co. . . ;
T iButtalo, INLINRL GRS N e GUATENEY] - 5 hiwi oo oo i i e A
22057 | Storrs Etrg Mash. E. Manchester & Sons,| Winsted: E. Manchester & Sons.. ...
WinstetifConmt v 2Ll sl ftiad o] Guaranty S b S
22035 | Bull Laymg Mash. Maritime Milling Co., Stamford Wi LICrbbi | e
Buffalo, N. Y.. sy oovivisediloc ol b i U B0
22105 | Red Wing Dry Mash. Meech & S’coddard

Inc., Middletown, Conn.,............

Meriden: Merxden Gram & Coal Co..
Guaranty . . o &

ANALYSES. 353
InspECTION OF 1923—Continued.
Pounds per Hundred
Station Nitrogen-free Ether Price
No. Protein Extract Extract per ton
Water Ash (N x 6.25) Fiber (Staren, gum, (Crude v
ete.) fat)
22087 8.06 5.76 23.75 7.57 49.30 5.56 $55.00
..... 24.00 10.00 5.00
22173 7.72 3.72 9.94 8.73 63.27 6.62 45.00
..... 9.00 12.00 4.00
22063 8.36 6.60 20.00 3.26 57.13 4.65 68.00
..... 20.00 | 3.00
22034 | 8.86 4.65 15.81 6.06 58.97 565 55.00
..... 15.00 4.00
22036 | 9.32 15 22.13 4.44 51.76 5.20 65.00
...... 20.00 5.00 5.00
22180 8.64 5.78 18.94 6.23 55.52 4.89 67.00
..... 18.00 4.00
22142 8.17 627 19.44 5.47 55.15 5.50 69.00
..... 18.00 8.00 4.00
22169 e3s 9.35 20.94 6.89 49.10 6.39 61.00
18.00 200 llan T i
22143 | 8.13 6.03 18.44 6.69 55.55 5.16 59.00
..... 18.00 10.00 4.00
22080 | 9.42 4.26 12.00 2.52 67.07 4.73 74.00
..... 12.00 3.00
22086 | 9.13 7.79 20.13 4.47 92. 27 6.21 59.00
20.00 ot 8 M Bl I < AL 00: | plor widl e
22065 8.24 9.13 21.38 5. 17 51.02 5.06 65.00
T e ; 4Ok L
22189 7.38 10.64 21.88 6.05 47.35 6.70 56.00
..... 18.00 4.00
22156 7.59 6.93 215 5.44 53.01 5.28 62.00
..... 18.00 4.00
22025 6.48 8.68 23.75 4.78 49.59 6. 72 61.00
..... 20.00 5.00
22151 6.79 126 20.81 10.21 49.00 5.93 55.00
18.00 10.00 L e
22150 | 7.46 8.97 20.50 7.59 49.76 5.72 62.00
..... 20.00 8.00 5.50
22113 8.78 9.25 20 73R R 50.48 4.91 59.00
..... 20.00 3.00
22020 6.79 957 1%.13 3.71 57.19 5.61 64.00
..... 17.00 6.00 4.50
22057 136 10.01 21.88 5.83 47.64 7.28 56.00
..... © 18.00 4.00
22035 9.70 8.43 21.38 5.21 49.86 5.42 65.00
..... 4 20.00 5.00
22105 8 17.00 5.40 55.15 6.18 63.00
&

.24

8.03
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355

Station
No. . Manufacturer and Brand Retail Dealer
PropriETARY MI1XED FEEDS—Concluded.
Poultry Feed—Concluded. 1
22106 | Red Wing Growing Feed. Meech & Stod-| Meriden: Meriden Grain & Coal Co..
dard, Inc., Middletown, Conn. . Guaranty 4
922152 | Marathorn Laylng Mash. Nowak Mllhno Bloomfzeld ‘Bloomfield Farmers Ex..
Co ., Hammond; Ind>', 000 a0 0 Leh Guaranty . . :
22090 | Lay or Bust Dry Mash. Park & Pollard,| Plantsville: C. A, Cowes. . o,
Boston, Mass.. . ) S R T R AR s AT SN
21992 | Platco Laymg Mash Mixture. Frank S.| New Haven: Frank S. Platt Co... .. .
Platt Co., New Haven, Conn. . .,..... Guarantye Ve olitind s ol e r sad L o
22071 | Purina Chicken Chowder. Purina Mills,| Danbury: H. E. Meeker. . e
St boms, Mol v gl i e b Guarantys WA St e v bl j
22178 | Ful-O-Pep Dry Mash. Quaker Oats Co.,| Putnam: F. M. Cole...............
Chicago, Ill. . .|-Guaranty. . B
22140 Qulsenberry “Ble; 4 Laymg Mash. Qms— Farmmgton ‘Winchell Smith . .
enberry Feed Mfg. Co., Buffalo, N. Y..| Guaranty.............c.oveiuuoa
22141 | Quisenberry Quality Buttermilk Laymg Farmmgton Winchell Smith........ 4
Mash. Quisenberry F eed Mfg. Co.,| Guaranty. . fentie o e
Buffalo, N. Y. |
22029 | Vitality Egeg Mash. Rosenbaum Bros,,| Stamford: Francis H. Leggett & Co...
Chicago, I1l. . Guavantyd U L e o - B0 e
22184 | Chic-Chuk Poultry Food. Russia Cement Hartford: Meech Grain Cotl il 8 3
Co., Gloucester, Mass................ Guaranby: o 00T s Re S i
22006 | Home Made Milk Mash. Seymour Grain| Seymour: Seymour Grain & Coal Co. .
& Coal Co., Seymour, Conn. . Guaranty S
22139 | Mill Streams Lightnin Laymg ‘Mash. Fa'rmmgton Winchell Smlth. RUS
Winchell Smith, Farmington, Conn. . Guaranty . . Vove
22081 | Egatine. Tioga Mill & Elevator Co., 5| New Canaan: C. H. Falrty Co. ..l L
Weayetly NS D oS e R Guaranty. .. .. e

Pounds per Hundred
Station Nitrogen free Ether Price
No. Protein Extract. | Extract per ton
Water Ash (N x 6.25) Fiber (Starch, gum, (Crude
ete.) fat)

22106 7.87 14.86 17.88 4.61 48.79 9.99 $63.00
(R S Rt R R T 61007 s LS
22152 | 7.78 6.82 20.75 5.92 53.61 5.12 56.00
..... 20.00 4.50
22090 | 8.50 9.14 19.38 6.16 Syl 5. 11 60.00
..... 18.00- 1.50
21992 | 9.93 8.80 18.88 5.70 49.74 6.95 67.00
S GANBIL s IR L B8
22071 | 8.38 6.89 19.75 7.25 52.56 5 A7 75.00
..... 19.00 4.00
22178 7.56 9.46 20.88 6.88 49.49 5.73 76.00
..... 20.00 4.00
22140 | 8.01 6.27 17.88 765 55.10 5.09 67.00
..... 17.00 6.00 4.00
22141 7.85 6.84 20.63 5.28 54.11 5.29 71.00
..... 18.00 5.00 4.00
22029 9.09 7.56 21.13 4.68 52.29 5.25 82.00
20.00 7.00 SR TR TR
22184 3.21 30.15 (AR 1 b 1.06 2.27 90.00
..... 45.00 2.00
22006 | 9.89 8.28 18:75 5.22 53.22 4.64 69.00
22139 8.22 8.99 20.88 5.51 51.10 5.30 61.00
J6a00 P ARal ey TS 23000 R RS
22081 | 8.58 8.36 26.63 3.35 47.18 5.90 64.00

a0 P TR Ao SR e80T

wta

e e s £ e e e L
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TasrLe IV. AnaLyYsEs or FEEDING STUFFS
St%ltfi)?n Material Submit‘ted by
O1L Seep Propucrs.
Cottonseed Meal:
22206 S S b Sl g I oeneNRUE | Res SeuiEERy Canterbury: Park B. Smith..
20802 | Danish... .. Muddletown: The Coles Company
21780 | Cameron-Daniell Co. . DI R The Coles Company.............
21745 | T hinty- SRRl g ReR ek b R The Coles Company............. y
CorN Propucrs.,
22342 | Hominy..................ocu.........| Bloomfield: Bloomfield Farmers Ex..
ProprieTARY MixeEDp FEEDS.
- Horse, Dairy and Stock Feeds.
22405 | Eastern States Dau'y Ration. . {L il Bl Hartford f Franeis' B Nolan /5000
22406 | Cornell Ration. . 4 A Prancis Py Nolanl b0 b
19711 | Dairy Feed. . Ll i S e den s IR aymond Tves il TS
22446 | Dairy Ration 24% .................... Middletown: The Coles Company. . . .
22679 | Dairy Ration 2497 . . 415 [ AR The Coles Company.............
22560 | Dairy Ration 249 A The Coles Company.............
20894 | Uncle John 249, Cream Pot Ration.. ... The Coles Company.............
21259 | Uncle John 249, Cream Pot Ration. .. ... The Coles Company.............
21797 | TUncle John 249, Cream Pot Ration. . . . The Coles Company.......... oy
21260 | Uncle John 189, Dairy Ration.......... The Coles Company.... .. .. ... N
21796 | Uncle John 189, Dairy Ration. ......... The Coles Company.............
21825 | Uncle John 189, Dairy Ration. . The Coles Company.............
21982 | Special Dairy Feed. phbk The Coles Company.............
22594 | Eastern States Milkmore Dau'v Ration...| Rockville: H. B. Pomeray: 10
21106 | Algrane Milk Feed . covvioo. .| South Norwalk: Roodner Feed Co..
2082671 vBecd ™o Al EUTIU A sl R Yantic: JohnH Byan. . ..-.0 i i
208275 " Keed N0t 2 S0 L0 i D John L Biyan: S0 0
Poultry Feeds. : ]

22626 | Eastern States-Egg Mash, No. 1....... Central Village: Birchwood Farm Co.
22627 | Eastern States Egg Mash N 200 aen Birchwood Farm, Inc..... b s )
21879 | Chicken Feed. . oviii..| Centerville: S. Thomson .

21859 | Fortune Egg Mash . iieene oo .| Middletown: The Coles Company

225693 | Eastern States Egg Meat 0 Norwich: F. W. Browning. . .
21315 | Feed.. S S R s The Yantic Grain & Products Coud
22538 | Tastern States Egg w4 N g The Yantic Grain & Products Co..
20750 | Ground Navy Soup Beans..............| Pittsburgh, Pa.: Dwight Hamlin, Inc.

MISCELLANEOUS. i

RABALE W e a b MR rain Ces 0T AL e Rl S R New Haven: Station Agent, stock of

: RUG Bavis b bl Lo
21849 “Cottonsced Menl L o, @ E i s it Statjon Agent

R84 ClopnaMenl Siabst o Lt Cle Sl s Station Agent..........
24844 010 D adry R HION 1= 4l s T s R Station Apentul i s Heil TSN

ol e i | i i B b e e i e i L

ANALYSES. 357

SusBMITTED BY INDIVIDUALS.

Pounds per Hundred

Station Nitrogen- | mher
No. Protein free |Extract Remarks
Water | Ash [(N x 6.25)| Fiber | Extract (Crude
¢ (Starch, fat)
gum, etc.)

22206 36.13
20802 37.44
21780 35.69
21745 34.75
22342 | 9.54 | 2.34 | 10.00 | 3.78 | 63.03 | 6.26
22405 | 5.84 | 5.12 | 22.63 | 6.38 | 54.70 | 5.33
22406 | 5.31 | 9.28 | 19.69 | 6.31 | 53.60 | 5.81
19711 (12.57 | 5.85 | 19.69 | 6.17 | 51.41 | 4.31
22446 | 8.11 (15.27 | 22 751 644 |51 75, | .5/68
22679 | 5.53 | . 23.50 L aeslls 6.59 | Guaranty; protein 24 per cent.
22560 A 23131
20894 1A% ... | 24.81 Guaranty; procein 24 per cent.
21259 S S 24000 Guaranty; protein 24.90 per cent.
21797 AiEs soil 24 156 Guaranty; protein 24 per cent.
21260 P e o e 50 Guaranty; protein 18.90 per cent.
21796 el o [ e Guaranty; protein 18 per cent.
21825 |8 L L A G 5 o Mt .... | Guaranty; protein 18 per cent.
21982 | 9.22 | 5.84 | 20.88 | 7.50 | 50.02 | 6.54
22594 oL e 25900 o S .... | Guaranty; protein 24 per cent.
21106 17.50 Guaranty; protein 16 per cent.
20826 11.88
20827 6.13
22626 23.63 ; Guaranty; protein 20 per cent.
22627 | S R O SR T B .... | Guaranty; protein 20 per cent.
21879 110.59 | 7.76 | 21.50 | 4.43 | 50.72 | 5.00
21859 | 9.03 [11.02 | 18.25 | 5.46 | 51.20 | 5.04
22698 | o B oslisp Hr L Bt G « ... | Guaranty; protein 22 per cent.
21315 [siak ity el 9ol 6 Sl AT ¢
22538 110.20 | 5.10 | 22.75 -| 5.79 | 51.75 | 4.41
20750 | 7.19 | 5.73 | 24.00 | 4.89 | 56.53 | 1.66
21841 111.46 | 5.57 | 15.38 |9.96 | 51.58 | 6.05 Feeding Experiments, Storrs.
21842 | 8.91 | 5.27 | 34.50 [15.37 | 290.77 | 6.18 Feeding Experiments, Storrs.
21843 (13.36 | 1.07 | 9.75 | 2.60 70.21 3.08 | Feeding Experiments, Storrs.
21844 (11.51 | 3.75 | 17.81 8.52 | 53.53 4.88 | Feeding-Experiments, Storrs.

T T e 3 T T T S VR p— o
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Tasie IV. Anavyses orF FEEDING STUFFS,

Station
No. Material Submitted by

MiscerLaneous—Concluded. ]
21835 | Eastern States Milkmore Ration. .. .....| Meriden: Station Agent, stock -of
Miner Tvesdiol G0 alngun oV sk =ceii
21836 | Eastern States Egg Mash.............. Station Agent, stock of Minor Ives
22234 | Eastern States Milkmore Ration. . ......| Farmington: Station Agent, stock of
C. E. Stephenson.............
22235 | Eastern States Milkmore Ration. .. .. ... Station Agent, stock of C. E. Steph-
ensen ST e U B
22236 | Eastern States Milkmore Ration. . ... ... Station Agent, stock of C. E. Steph-
eSO VI AT ST b LRy
20514 | Mill Sweepings.......ooviviiiuininnn.. Wadsworth & Wadsworth. .......
22612015 Sprafts Moo Biseuit, [ Lie o has o Hartford: Dairy & Food Comm’r.. ...
22613 | Austin’s Dog Bisewit. . L. .os o b Dairy & Food Commissioner. .. ...

MISCELLANEOUS SAMPLES.

SamprLes SuBMiTrED By INDIVIDUALS 0R DRAWN AT THEIR
RrquEsT.

Table IV summarizes analyses made for individuals. In most
cases samples were drawn by the senders; but in a few cases
samples were officially drawn by our agent on request.

These samples come under the head of gratuitous analyses which
have been discussed elsewhere in this report.

MaterIALS ExaMINED FOrR Polsons.!
19794. Stock Feed. Submitted by a purchaser. With the aid

of a lense green particles were plainly seen in this sample. Qualita- -

tive tests showed copper and arsenic (the essential constituents of
Paris Green), in considerable amounts.

21570. Poultry Mash. Submitted by a dealer. Thirty chickens
died after eating this mash. The feed was composed chiefly of
corn meal, bran, oats, etc. Green particles were seen in the feed
and there were lumps in which the green substance was present.
Chemical tests showed the presence of considerable quantities of
copper and arsenic. Paris Green had become mixed with the feed
accidentally or otherwise. -

18658, 20858, 21915, 22219, 22287, and 22288. These feeds
were examined but nothing was found to explain the unfavorable

or fatal results reported to have followed the feeding of these‘

products.
CoNDIMENTAL Foobs.!

22361. Stock Conditioner. Guarantee Feed Co. of Pennsyl-
vania, Lewisburg, Pa. The company guarantees to indemnify the

1 Examined by C. E. Shepard.

MISCELLANEOUS SAMPLES. 359

SuBMITTED BY INDIVIDUALS—Concluded.

Pounds per Hundred
Sti}cion Nit,frogen- Ether
L i ree
il D (I\? e t§}§5) Fiber | Extract E(étrlﬁet i
(Starch, fat)
gum, ete.)
21835 | 9.51 | 6.42 | 24.81 | 8.78 | 45.53 | 4.95 Guaranty; protein 24.00, fat 5.00,
| fiber 9.00 per cent.
21836 (10.84 | 4.75 | 23.88 | 5.44 | 50.25 | 4.84 Guaranty, protein 22.00, fat 3.5,
fiber 7.00 per cent.
22234 110.53 | 4.65 | 25.50 | 7.10 | 47.26 | 4.96 Guaranty; protein 24.00, fat 5.00
! per cent.
22235 1 9.04 | 6.93 | 25.19 | 8.75 | 45.36 | 4.73 Guaranty ; protein 24.00 per cent.
22236 | 8.02 | 7.06 | 26.75 | 8.57 | 44.17 | 5.43 Guaranty; protein 24.00; fat 5.00
er cent.
20514 | 6.41 | 6.85 | 28.63 [15.81 | 36.58 | 5.72 "
22612 | 6.20 | 3.59 | 19.88 | 0.49 | 66.18 | 3.66
22613 | 7.52 | 1.99 | 13.00 | 0.30 | 75.02 | 2.17

user of this product against loss of his stock by contagious disease
provided he has fed the conditioner continuously and in accord with
directions.

Examination of a sample of this product submitted by a pros-
pective agent was made with the following results:

Moisture 9.88 per cent.; nitrogen 1.12 per cent.; ash (mineral matter), 9.58
per cent.; vegetable bitters, none detected; emodin-like substances, none
found; saltpeter, none found; fenugreek bicarbonate of soda, ferrous sulphate
and magnesium sulphate, present; seed coats or hulls, large amount present.

. Seed coats (resembling cotton hulls) comprised a large propor-
tion of the product. There was about 10 per cent. of mineral
matter consisting chiefly of, or containing, bicarbonate of soda,
iron and epsom salt. No vegetable bitters or vegetable cathartics
were detected. haY ’

The mineral ingredients fourid in this preparation are not un-
common in so-called stock conditioners and tonics. We have no
information as to what the directions for feeding this remedy (as
specified in the guaranty), are. However, the observation of a
leading authority! on feeds and feeding seems pertinent in this
connection. ~This text says: “The stock foods are usually accom-
panied by directions which advocate liberal feeding and good care
for the animals to be fed in order to secure the benefits from the
tonic”. In other words some benefit is bound to arise from the

increased care and attention which the animals will be given.

! Henry and Morrison.
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Rules and Regulations for Carrying Out
the Provisions of the Insecticide
and Fungicide Law.

By authority of Section 5 of the Insecticide and Fungicide Act,
Chapter 258, Public Acts of 1923, the following rules and regula-
tions have been adopted for carrying out the provisions of the
act.

As further provided in said Section these rules and regulations
conform, so far as possible, to those laid down by the Secretary
of Agriculture of the United States for the enforcement of the
Federal Insecticide Act.

Sections cited under each regulation refer to the section of the
State law wherein the term defined, or the clause interpreted,’
occurs; and the citation following each regulation refers to the
Federal regulation which corresponds thereto.

Wwu. L. SvatE, Jr.
i Director of the Conn. Agricultural
Experiment Station.

TroMAs Howur.
Dairy and Food Commaissioner.

ReGgurATION 1. ORIGINAL UNBROKEN PACKAGE.
(Section 5.)

The term “original unbroken package” as used in Section 5
of the act, and in these regulations, is the original package, carton,
case, can, box, barrel, bottle or other container putup by the manu-
facturer or dealer, to which the label is attached or which may be
suitable for the attachment of a label, making one complete pack-
age of the article of insecticide or fungicide. The original package
contemplated includes both the wholesale and the retail package.

Recuration 2. Drrinirions or INsecr axp Funer.
(Section 2.)

- Insect. The term “insect” as used in Section 2, or elsewhere
in the act, and in these regulations, is held to mean any of the
numerous small invertebrate animals generally having the body

‘more or less obviously segmented, for the most part belonging

to the class Insecta, comprising six-legged, usually winged forms,
as beetles, bugs, bees, flies, ete., and to other allied classes of
arthropods whose members are wingless and usually have more
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than six legs, as spiders, mites, ticks, centipedes, wood lice, etec.
(F. R. 14.)

Fungr.  The term “fungi”, as used in Section 2, or elsewhere in
the act, and in these regulations, is held to mean all nonchloro-
phyll-bearing plants of a lower order than mosses and liverworts

(i.e. nonchlorophyll-bearing thallophytes), comprising rusts, smuts,

mildews, molds, yeasts, bacteria, ete. (F.R. 14a.)

RecurATION 3. CONCERNING LABELS.
(Section 4.)

(a) The term ‘‘label” as used in Section 4, or elsewhere in the
act, and in these regulations, is held to include any legend, descrip-
- tive matter or design printed, stenciled, stamped, seared or im-
pressed upon the article or its container and also to include cir-
culars, pamphlets, etc., which are packed and go with the article
to the purchaser. (F.R.10.)

(b) Whenever, by the terms of the act, information is required
to be stated upon the label of an insecticide or fungicide, such
as the statement of percentage of arsenic contained therein, a
label must be placed on the article in order that the statement
can be made and the omission of a lahel does not excuse the
absence of the required statement. (F.R.11.)

(e) All information required to be given on the label must be
plainly and correctly stated in type sufficiently clear and in posi-
tion sufficiently prominent to attract the immediate attention
of the purchaser. (F.R.12.)

(d) Descriptive matter upon the label must be free from any
statement, design or device regarding the article or the ingredients
or substances contained therein, or regarding the quality or
effects thereof, which is false or misleading in any particular.
(EIR{15.)

(e) The use of any false or misleading statement, design or
device appearing upon the label shall not be justified by any
statement given as the opinion of an expert or other person, nor
by any descriptive matter explaining the use of the false or mis-
leading statement, design or device. (F.R.17.)

Recuration 4. CONCERNING THE NAME AND ADDRESS OF THE
MANUFA CTURER.

(Section 5.)

The name of the manufacturer or producer or the place of

manufacture is not required to be given upon the label, but if -

given it must be the true name and true place. If the name
appearing upon the label is not that of the actual manufacturer
or producer it shall be preceded by the words ‘Packed for. . .-,”
“Distributed by ... .. , or some equivalent phrase. In case
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no name appears the dealer is held responsible unless he can fur-
nish a guaranty from the wholesaler, jobber or manufacturer as
provided in Section 5 of the act.

Recuration 5. Concerning THE COLLECTION OF SAMPLES.
(Section 7.)

Section 7 of the act provides that duly authorized agents of the
Connecticut Agricultural Experiment Station or of the Dairy
and Food Commissioner may take duplicate samples of any
insecticide or fungicide upon tendering the market price thereof.

Such samples shall be representative of the lot or parcel sampled.
In the case of bulk goods the sample shall be divided in two parts
each sealed, dated and marked for identification. In case of goods in
package form if each package be 2 pounds or less in weight or 1
quart or less in volume, two packages may be taken each sealed,
dated and marked for identification. If packages are more than
2 pounds in weight or more than 1 quart in volume, a sample
may be taken in whatever way is most practicable, divided into
two parts, each sealed, dated and marked for identification. In
all cases one of the duplicate samples shall be delivered by the
sampling agent to the Connecticut Agricultural Experiment
Station for analysis and the other left with the person whose stock
is sampled.

RecuraTiON 6. CONCERNING METHODS OF ANALYSIS.
(Section 7.)
The methods of analysis employed shall be those preseribed

by the Association of Official Agricultural Chemists or other
approved methods.

Ax Act CONCERNING THE MANUFACTURE, SALE AND TRANSPORTATION
OF ADULTERATED OR MISBRANDED INSECTICIDES AND
Funcicipes.

(Chapter 258, Public Acts of 1923.)

Section 1. No person shall manufacture, sell, offer or expose for sale
any Paris green, lead arsenate or other insecticide or any fungicide which
is adulterated or misbranded within the meaning of this act.

Sec. 2. The Term ‘““insecticide” shall include any substance or mix-
ture of substances intended to destroy or repel insects. The term “Paris
green’’ shall include the product commercially known as Paris green
and chemically known as aceto-arsenite of copper. The term “lead
arsenate’’ shalf include the products commercially known as lead arse-
nate consisting chemically of products derived from arsenic acid (H3A50,)
by replacing one or more hydrogen atoms by lead. The term “fungicide”
shall include any substance or mixture of substances intended to lessen
the growth of or destroy fungi. - :

Sec. 3. Paris green shall be deemed adulﬁerated: (a) when it shall
not contain at least fifty per centum of arsenious oxide (As:03); (b) when
it shall contain arsenic in water-soluble forms equivalent to more than

A
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three and one-half per centum agxsenious oxide (As:03); or (¢) when any
substance shall have been mixed and packed with it so as to reduce,
lower or injuriously affect its quality or strength. Lead arsenate, not
dry or powdered, shall be deemed adulterated: (a) When it shall contain
more than fifty per centum of water; (b) when it shall contain total
arsenic equivalent to less than twelve and gne-half per centum arsenic oxide
(As:05); (c) when it shall contain arseni¢ in water-soluble forms equiva-
lent to more than seventy-five one-hundredths per centum arsenic oxide
(As:05); or (d) when any substance shall have been mixed and packed
with it so as to reduce, lower or injuriously affect its quality or strength;
provided lead arsenate and water shall not be deemed to be adulterated
when such mixture shall contain more than fifty per centum of water if
such mixture shall be labeled lead arsenate and water and the percentage
of water shall be plainly and correctly stated on the label.. Dry or pow-
dered lead arsenate shall be deemed adulterated when it shall contain
total arsenic equivalent to less than twenty-five per centum of arsenic
oxide (As,05) and arsenic in water-soluable forms equivalent to more than
one and one-half per centum of arsenic oxide (As;05). Insecticides and
fungicides other than Paris green and lead arsenate shall be deemed
adulterated: (a) When the strength or purity shall fall below the stan-
dard or quality under which it shall be sold; (b) when any substance
shall have been substituted wholly or in part for the article described;
(¢) when any valuable constituent of the article shall have been wholly
or in part abstracted; or (d) when it shall be intended for use on vegeta-
tion and shall contain any substance which, although destroying or
repelling insects or lessening the growth of or destroying fungi, shall
be injurious to vegetation upon which it may be used. = .

Sec. 4. The term ‘“misbranded,” as used in this act, shall apply to
any insecticide or fungicide, or any article which shall enter into the
composition of any insecticide or fungicide, the package or label of which
shall bear any statement, design or device regarding such article or any
ingredient or substance contained therein which shall be false or misleading
in any particular, including any statement, design or device which shall
be false or misleading as to the place of manufacture thereof. Any
insecticide, other than Paris green or lead arsenate, and any fungicide
shall be deemed misbranded: (a) When it shall contain arsenic in any of
its combinations or in the elemental form and the amount of arsenic
present shall not be stated on the label as the per centum of metallic
arsenic; (b) when it shall contain arsenic in any of its combinations or in
the elemental form and the amount of arsenic in water-soluble forms
shall not be stated on the label as the per centum of metallic arsenic;
(c) when it shall consist partially or completely of any inert ingredient
which shall not destroy or repel insects or lessen the growth of or destroy
fungi and shall not have the name and percentage amount of each of
such inert ingredients plainly and correctly stated on the labei; provided,
in ileu of naming and stating the percentage amount of each inert ingre-
dient, the producer may, at his discretion, state plainly on the label the
correct name and percentage amount of each ingredient of the insecti-
cide or fungicide having insecticidal or fungicidal properties and, make
n}(l) mefntion of the inert ingredients except to state the total percentage
thereof.

Sec. 5. The dairy and food commissioner and the director of the
Connecticut Agricultural Experiment Station, acting jointly, shall make
all necessary rules and regulations for carrying out the provisions of this
act, such rules and regulations to conform, where possible, to the rules
and regulations of the government of the United States authorized by
the federal insecticide act of 1910. Upon complaint or information of a
violation of any provision of this act, submitted by the Connecticut
Agricultural Experiment Station, said commissioner and said director
shall hold a hearing thereon, giving reasonable notice and opportunity
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to any person accused of any violation hereof to be present and be heard-

. If said commissioner and said director shall be of the opinion that any

person shall have committed a violation of any provision of this act, they
shall place all evidence thereof which they shall have secured with any
prosecuting authority having jurisdiction; but no person shall be penalized
under the provisions of this act for selling or offering for sale any article
of insecticide or fungicide in the original unbroken package in which it
was received by him, provided he shall establish a guaranty by the whole-
saler, jobber, manufacturer or other person residing in the United States,
from whom any such article shall have been purchased, that such article
is not adulterated or misbranded within the meaning of this act, which
guaranty shall contain the name and address of the guarantor, but such
guarantor shall be amenable to prosecution and penalties. y

Sec. 6. Any person manufacturing, selling, offering or exposing for
sale any insecticide or fungicide in violation of any provision of this act
shall be fired not more than two hundred dollars for the first offense and
not more than three hundred dollars for each subsequent offense.

Sec. 7. The Connecticut Agricultural Experiment Station or the
dairy and food commissioner, or both, or their deputies, may, upon
tendering the market price thereof, take duplicate samples from any lot,
parcel or package of insecticide or fungicide which may be in the posses-
sion of any person. Each such sample shall be taken in the presence of
the owner or his representative, and shall be sealed and properly marked
for identification. One of such samples shall be left with the person from
whom taken and the other shall be retained by the official taking the same,
The Connecticut Agricultural Experiment Station shall annually
analyze at least one sample of each brand of insecticide or fungicide so
collected and such analysis shall include determinations of the active
ingredients which the article contains, with such other determinations

" as may be deemed advisable. Results of such analyses shall be published

in the bulletins of said Connecticut Agricultural Experiment Station,
with such information regarding the character, composition and use
thereof as may be of interest or importance. Such bulletins shall be
issued annually or at such other intervals as may be deemed advisable.
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Part II. Examination of Insecticides,
Fungicides, Etc.
E. M. BaLex*

INTRODUCGTION

The Legislature of 1923 passed an act concerning the manu-
facture, sale and transportation of adulterated insecticides and
fungicides. The text of the law and regulations, made as provided
therein for its enforcement, are given in Part I of this report.

Both the law and such regulations as have been made are sub- '

stantially the same as the federal law and regulations so that
articles of this class which satisfy the requlrements of interstate
commerce will be accepted in this State.

The law requires this Station to make analyses of samples which
may be collected by the Dairy Commissioner or by our Station
agent. Evidence of adulteration or misbranding is required to be
reported to the Dairy Commissioner who is responsible for enforce-
ment of the law. Analyses and such other information regarding
the character, composition and use of these materials as may be of
interest are required to be published in bulletins of this station,
either annually or at other intervals as may be advisable. The
law carries no specific appropriation for the inspection work and
a complete survey of the entire field of insecticides and fungicides
each year is not thought to be advisable or necessary.

An inspection was made in 1922 the results of which have been
published.! Since then no general official inspection’has been
made but a few samples have been collected by our Station agent
and others have been submitted by the departments of Ento-
mology and of Botany of this Station and by others interested.
Part II of this report gives the results of the examination of these
samples.

The report includes a special analytical study of healthy and of
diseased plants, chiefly tobacco. This work was done in collabora-
tion with the Department of Botany in connection with their
studies in vegetable pathology. Though not immediately con-
nected with the purpose of this bulletin the results are recorded
here as of interest.

CLASSIFICATION OF MATERIALS.
The samples analyzed may be classified as follows:

*With the collaboration of Messrs. Andrew, Fisher, Nolan and Shepard.
1. Conn. Exp. Sta., Bull. 242, 1922.
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Material No. of samples.
fheadiarsenate’. - D Al S Ry L e 3
WHecitBpreaders 11 FEHOLINRERRIRE QN ) L TN D RS 5
Ebbpenidustrtieto ol M e SR S I s il e 4
Sulphnr preparationssidl R o i 6
Nicotine preparations and toDaCe0: ¢ i .. ool bl i o 4 sioshy 18
Tobacco, etc. healthy and diseased.............. ... .. 12
it UEorisprayiag e SRIRMEE T Adlr LT S R R 4
iVEiseellamediis by ot SRR TR R N s TR el eI 15

o Bagit o ARG SO R EIRN o B e DR et i G 67

METHODS OF ANALYSIS.

The methods of analysis employed are those authorized by the
Asso?iiatlon of Official Agricultural Chemists unless otherwise
stated.

RESULTS OF INSPECTION AND ANALYSIS.
ARSENATE OF LEAD.

21588. A sample of dry arsenate of lead was submitted by the
department of Botany in connection with an investigation of
foliage injury after spraying. The sample was of normal compo-

~* sition and the amount of water-soluble arsenic was not excessive.

Analysis: Total lead oxide (PbO), 63.34 per cent; total arsenic (As:0s),
32.16 per cent; water-soluble arsenic (As;Os), 0.30 per cent.

Two other samples were examined. One, 21437, contained an
excess of water-soluble arsenic, viz., 1.78 per cent. as As,0O;, the
limit for water-soluble arsenic being 1.50 per cent. The other
sample, 23303, was submitted for identification. It was shown to
be lead arsenhte containing only 0.50 per cent. of water-soluble
arsenic as As,Os.

CasEIN SPREADERS, “CAncrum CASEINATE.”

Five samples representing three different brands have been:
examined.

TaBLE I. AnaLysEs oF “CavrciuMm CASEINATE”.

No. Brand and Manufacturer Nitrogen Casein Lime
% (N x6.38) (Ca0)
22487 A-7-ML Casein Mfg. Co.,
New iV orkl Lrid o i siilig 709200050880 527 07
22601 Kayso California Central Creamerles, 7
San Francisco, Cal. g 3.26 20.80 48.25
22602 Red Diamond Rosin & Co.,
Phlladelphla, R a i 20984 194010 1165126
22731 Red Diamond Rosin & Co.,
Phﬂa.delphla Pa et Senb i 2144 5256
22614 Red Diamond Rosin & Co.,
! Phlladelphm, 3 R 3.59 ' 22.90  44.11
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These materials are mechanical mixtures of casein and lime in
varying proportions and are not caseinates in the chemical sense
of that term. They are used to facilitate the distribution of spray
materials uniformly over the surface of foliage. ;

Four of the samples examined contain easein and lime in roughly
the same proportions; the other sample shows a much greater
proportion of casein. ‘

CorpEr Dugrts, Erc.

21416. Niagara, D 25 Poiato Dust. - Made by the Niagara
Sprayer Co., Middleport, N. Y. This was guaranteed to contain
8.6 per cent. of copper (metallic), equivalent to 24.0 per cent.
monohydrated copper sulphate; inert 76 per cent. Copper found
was 8.9 per cent. 3

21414. Dosch B-12 Green Copper Arsenic Dust. Made by the
Dosch Chemical Co., Louisville, Ky. The active ingredients
guaranteed are copper (as metallic), not less than 5.75 per cent.
and arsenic (as metallic), not less than 2.75 per cent. Copper
found was 5.79 per cent. and arsenic 3.39 per cent. Arsenic is
present as calcium arsenate.

20903. Sanders’ Dust. Sample was submitted by a purchaser.
It contained 6.10 per cent. of copper (as metallic), and 2.93 per
cent. of arsenic (as metallic). Arsenic was found to be combined
with caleium.

21264. Bordeaux powder. Sample sent by County Agent J. H.
Fa)y. It was found to contain 14.34 per cent. of copper (as metal-
ic)s s

SULPHUR PREPARATIONS.

21415. Niagara 90-10 Dusting Mizture (Pomodust). Made
by the Niagara Sprayer Co., Middleport, N. Y. The active
ingredients declared were sulphur not less than 88 per cent., lead
arsenate not less than 9.80 per cent., total arsenic (as metallic),
not less than 1.95 per cent, and water-soluble arsenic (as metallic),
not, over 0.5 per cent. ,

Partial analysis showed 87.79 per cent. of sulphur, 1.84 per cent.
of total arsenic (as metallic), and 0.24 per cent. of water-soluble
arsenic (as metallic), which conforms substantially with the
guaranty. '

21413. Niagara Soluble Sulphur Compound. Made by the

Niagara Sprayer Co., Middleport, N. Y. The sample examined
was not an original package and the analysis does not fairly repre-
sent the composition of the fresh material. Polysulphides readily
oxidize on exposure to air and pass into less active combinations.
The composition of the original material was declared to be:
sodium polysulphide 40 per cent., sodium thiosulphate, 18 per
cent., free sulphur 3 per cent. and inert ingredients, 39 per cent.
The amount of total sulphur found (41.4 per cent.), agreed closely
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with that calculated from the ingredients declared, assuming
polysulphide to be as pentasulphide, but its distribution was
largely as thiosulphate and free sulphur. Directions properly
caution against undue exposure of the material before using.
21417. Niagara Dusting Sulphur. Sulfodust. Made by the
Niagara Sprayer Co., Middleport, N. Y. The material contained
92.4 per cent. of sulphur which conformed substantially to the
guaranty of 93 per cent. with inert ingredients, 7 per cent.
99645. Solbar. Made by Bayer Company, New York. This
is a “brand of barium sulphide compound for plant protection
(polysulphide of barium).” :
Analysis: Soluble in cold water 59.58 per cent; sulphide sulphur 15.04
per cent; thiosulphate sulphur 2.55 per cent; total soluble sulphur 17.59

per cent; total soluble barium (BaO), 43.42 per cent; insoluble sulphur
6.13 per cent; insoluble barium 9.35 per cent.

The soluble portion consists chiefly of barium sulphide or poly-

~sulphide and barium thiosulphate.

22697. Colloidal Sulphur. This was a sulphur paste, manu-
facturer unknown, containing 36.3 per cent. of sulphur.

99532. Lime-sulphur solution. This sample submitted by a
purchaser was of average composition. It had a specific gravity
at 15.6° C of 32 (Baumé), and contained 25.53 per cent. of sulphur.

NricoTine PropucTs.
21258. Niagara New Nicotine Contact Mixture D-1. Made by

the Niagara Sprayer Co., Middleport, N. Y. This dusfing mixture

is guaranteed to contain 1.25 per cent. of nicotine and 98.75 per
cent. of inert ingredients. It contained 1.43 per cent. of nicotine
(as alkaloid). :

21129 and 21130. Nicotine dusts. Samples were submitted
by a purchaser. No. 21129 was a white powder containing 1.51
per cent. of nicotine (alkaloid); 96 per cent. of the material passed
a 200 mesh sieve. No. 21130 was a brown powder which con-
tained 0.72 per cent. of nicotine (alkaloid); 77.5 per cent. passed
a 200 mesh sieve. s

21831. Auxfizo. Heightstown Hardware Co., Heightstown,
N. J. Declared to contain not less than 1.25 per cent. nicotine;
inert 98.75 per cent.

Analysis: Total ash 96.50 per cent; insoluble ash 1.28 per cent; lime
(Ca0), 31.85 per cent; magnesia (MgO), 23.57 per cent; nicotine 1.47
per cent.

On exposure to air in open container at room temperature the
following amounts of nicotine were found at the intervals stated:
After 24 hours 1.07 per cent.; 5 days, 0.35 per cent.; 10 days 0.18
per cent.; 15 days 0.12 per cent. :




372 CONNECTICUT EXPERIMENT STATION ««"BULLETIN 258.

ToBAacco.

Four samples of tobacco grown at the Tobacco Station at Wind-
sor were examined as follows:

Tasie II. Awxavyses og-ToBacco.
(Air-dry material)

No. Material Moisture Niéiogen Nicotine Potash  Phosphorie
. \ v % (K(270) acid (P205)
19917 Broadleaf suckers.. 4.06 / 3.85  0.68 ¥ 1,60

19918 Leaves, shadegrown 5.00 3.85 0.78 5.37  0.86
19920 Stalks, shade grown 5.09  1.72 ~ 0.26  3.69  0.45
19919 Havana.......... 361 . al0gl WipneD i 5 1000

Six samples of tobacco grown at Storrs were analyzed for ash
nitrogen and nicotine. Results are given in Table III. !

Tasre III. AwnaLyses or Tosacco.
(Moisture-free basis).

No. Material A(syh Nitrogen Nicotine
(4] 0 (]
22576 Rustica, without tops or suckers.... 23.63 3.89 6.57
22577 Rustica, tops and suckers.......... 29.16 3.05 2.49
22578 Rustica, with tops, without suckers. 25.52 3.22 4.90
22579 Rustica, without tops or suckers.... 16.08 3.78 1.65
22580 Rustica, with tops, without suckers. 13.91 3.38 1.44
22581 Rustica, tops and suckers.......... 17.68 4.13 1.38

Four other samples of tobacco were analyzed in connection
with the study of a method for determining nicotine. One of
these was smoking tobacco (Bull Durham), the analysis of which-
is as follows:

20175. Moisture 7.23 per cent; ash 14.03 per cent; ash insoluble in
acid 1.42 per cent: phosphoric acid in soluble ash 3.68 per cent; nitrogen
2.20 per cent; nicotine 2.60 per cent.

COMPARATIVE ANALYSES OF HEALTHY AND OF DISEASED
(Caricoep) LA VES oF ToBACCO, ToMATO AND PETUNIA.

These analyses of normal and of calicoed leaves were made
primarily for the benefit of the Department of Botany of this
Station in connection with their studies in plant pathology.

The leaves were selected from relatively the same positions on
the stalks in order that they might be of as nearly equal age and
development as possible. The material was then dried in a
current of warm air and the air dry substance used for analysis.
Results were calculated (a) to the basis of the fresh green leaf, and
(b) to the water-free material. ;

Generalities cannot, of course, be based upon such a limited
number of analyses. The natural variations which may occur in
the composition of healthy leaves and of diseased leaves must be
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reasonably established before attempting to compare the one type
. with the other too minutely. However, the analytical data, which

is in some detail, is of interest. The nitrogen content of all the
hsiseased plants was found to to be higher than that of the healthy
leaves; and it generally holds that the carbohydrates are lower in
the diseased leaves. Making allowance for ash insoluble in acid
(sand, etc.), the results indicate that the diseased leaves are
somewhat poorer in mineral constituents than the healthy leaves
but the evidence is not altogether consistent. Differences between
the separate ash constituents are either so inconspicuous as to
magnitude, or so inconsistent as to value (eom = ), that no exact
conclusions seem warranted. Analyses are given in Table IV.

Two other samples of healthy and of diseased leaves of tobacco
were analyzed less completely as follows:

Healthy leaves Calicoed leaves
19992 19993
% %
IVoipbure e Ll o b S 4.88 4.98
A A D R R e 23.33 - 18.82
Ntroeeas, ey e B 3.36 5.34
Nicotine ieonin i Somnm. 0.96 0.92

LiME FOR SPRAYING.

Four samples were submitted by purchasers chiefly to determine
whether they contained much magnesia. For spraying purposes
calcitic lime is preferred. Three of the samples examined were
of the dolomitic type, containing 28 to 32 per cent. of magnesia
(MgO).

MISCELLANEOUS MATERIALS.

20808. Schnarr’s Insecticide. Made by the Van Antwerp
Drug Corporation, Mobile, Ala.
Analysis: Moisture 33.68 pér cent; ash 1.44 per cent; total fatty

acids 8:25 per cent; free fatty acids (as oleic acid), 0.77 per cent; mineral
oil 49.13 per cent.

The preparation is a paste consisting of, or containing, mineral
oil emulsified with soap. Other active ingredients, if present, not

identified. ; :
90715. Keresol. Claasen, Murfit and Co., Philadelphia.

Analysis: Ash 1.30 per cent; phenol 4.15 per cent; light oil (kerosene),
80 per cent; residual (largely soap), 12 per cent (approx.).

The partial analysis indicates that the preparation consists
essentially of an emulsion of kerosene and soap containing phenol.
920716.  Sun Miscible Oil. Sun Co., Boston and New York.

Analysis: Ash 2.85 per cent; unsaponifiable 79 per cent; saponified
fatty material 16 per cent. |
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* Sample too small, all used for other determinations.‘

*Q07 NIIATIOG

- TaBiLe IV. AnaLysEs oF HEALTHY AND DISEASED LEAVES. ‘ 8

Havana ToBacco : CuBan TOBAéco é

x , = ;

Health: Cali i 3 1

L o o o 2

: g 7

% % % % % % % % o |

: Fresh | Water-free|| Fresh | Water-free] Fresh | W to-f E 2 =, s |

‘IXI(ﬂsture ...................... 88.91 00.00 88.36 00.00 84.72 00,00 84%‘3231h V%%té éofree & i

Ns. s e o e 2.32 20.91 2.34 20.06 3.18 20.79 il 3.38 | 21.41 & |

N}gg%iggg ...................... 8'33{ %gg 0.56 4.84 0.63 4.09 0.74 4.67 = |

Cagbohyai;téi ................. - . 0.21 1.79 0.34 2.25 * : % 1

es = e S 08 2 0.24 2.03 0.2 : |

Sol. carbohydrate as dextrose.. .| 0.70 5.38 0.72 6.16 1 22 égé (l)gg égi 3

Insoluble in acid. .. .......... .. 0.11 0.95 0.08 0.68 0.49 3.18 0.72 4.57 =

Iron and Aluminum (Fe:0;+ALOs)| 0.04 0.32 0.02 0.21 0.09 0.60 0. A1 067 z ‘

Manganese (MngOy) . .. ......... 0.02 0.15 0.01 0.09 0.02 0.10 0.01 |~ 0.06 2 J
Magnesium (Mg0).. ....... ... 0.17 1.49 0.16 1.36 0.20 1.31 0.21 | “1.30

Caleiim=Ca0) 0. .o 0.5 0.54 | 4.90 0.53 4.58 0.70 4.59 0.70 4.42 1

Potassium (K0). ... .......... 0.72 6.53 0.72 6.23 0.77 5.03 0.71 4.52 J

Phosphoric acid (P:0s)........ .. 0.09 0.78 0.10 0.88 0.13 0.84 0.14 0.90 ?

Sulphuric acid (SO3) . . .......... 0.20 1.81 0.16 1.35 0.21 1.39 0.19 1.22 o
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This preparation appears to be a mixture of mineral oil and a
sodium soap.

22855. Verm-O-Spray. Verm-O-Spray Products Co., West
Haven, Conn. . :

Analysis: Sp. Gr. at 15.6° C. 0.8825; gsh trace; flash point 61.0‘;0
(142°F); fire point 64°C. (147°F); salicylate present.

This preparation consists of, or contains, chiefly kerosene and
methyl salicylate. Other active ngredients, if present, not identi-
fied. : i

20811. Roach Liquid. The Pied Piper Service, Providence,
Rl

The sample submitted appeared to be largely kerosene and
methyl salicylate. Other attive ingredients, if present, were not
identified. :

20809. Roach Powder. The Pied Piper Service, Providence,
R,

Anpalysis: Moisture 14.57 per cent; nitrogen 0.5 per cent, equivalent
to protein 3.13 per cent; starch 13.73 per cent; ash 40.60 per cent; sodium
oxide (Na:0), 18.89 per cent; boron oxide (B503), 18.32 per cent; chlorine
5.12 per cent; silica, iron, sulphate, phosphate, traces.

The preparation consists essentially of a cereal, or other starchy
material, with borax and salt. Active ingredients other than
borax, if present, were not detected.

20112,  Herbicide. Reade Manufacturing Co., Jersey City,
N. J. This is sold as a weed exterminator. It is a green alkaline
solution.

Analysis: Solids 31.09 per cent; arsenic (as As,0;), 24.30 per cent; -

sodium arsenite (NaAsO,), calculated from As,0;=31.9 per cent.

The preparation is essentially a solution of sodium arsenite. .

21127. Be-Health. General Laboratories, Madison, Wis.
This is a special sodium hypochlorite solution prepared for treat-
ing foul brood in bees. Active ingredients declared 8.50 per cent;
inert 91.50 per cent.

Analysis: Available chlorine 3.77 gms. per 100 cc.; total chlorine 3.81
gms. per 100 cc; sodium hypochlorite (NaOCL), equivalent to available
chlorine 3.96 gms. per 100 cc.; sulphates trace; calcium none.

Available chlorine determined 33 days after the first analysis
was made showed 3.70 gms. per 100 cc., indicating practically
no deterioration in that length of time.  During the interval
the solution remained corked in the original container at ordinary
room temperature. Assuming the active ingredient to be sodium
Iﬁypochlorite the guaranty is more than twice as high as it should

e. '

20391 and 20404. Qykade. The Chlorine Products Co., New

York. Solution of chlorine.
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Analysis: 20391. Total solids 1.26 gms. per 100 cc.; available chlorine

. 0.40 gm. per 100 cc; total chlorine 0.71 gm. per 100 cc; lime (Ca0), 0.64

gm. per 100 cc. 20404. Available chlorine 0.37 gm. per 100 cc.

i i i i fter the
Available chlorine determined in 20391 about 40 days a
ﬁrstvgilalysis showed available chlorine of 0.37 gm. per 100 ccd:
The solution contains a mixture of calcium hypochlorite an
i hloride. :
calﬁl’;ﬂ,%fgéi Star Water; and 21837 Wescco Bleaching Water.
These are disinfectant and bleaching solutions the active agent
being the available chlorine which was determined to be 2.43, .
2.84 and 2.89 gms. per 100 cc., in the ordde;r named. The Wescco
duct bore no statement of active ingredient. i :
pr(2)02§9. Unknown material submitted for identification was
found to be copper cyanide.’ : : ;
0150810. Ralt)pexterminator. This was a preparation with a
cereal or starchy base in which the active ingredient was not identi-
fied. No alkaloidal poisons were detected.
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Figure 17. Harvest time in Southern Connecticut.

The work herein reported was conducted as a joint
project of the two Connecticut Experiment Stations, and
therefore will appear in the Annual Reports of both

Stations.
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Corn in Connecticut.’
D. F. Joxes, W. L. State,? AND B. A. Brown.?

Connecticut stands in the unique position of having the highest
average yield of corn per acre although it is well removed from the
center of largest production. In the amount of corn raised Con-
necticut is exceeded by 35 other states. Within the state corn
occupies a greater area than any other cultivated crop. The

" amount of land devoted to the more important crops, in thousands

of acres, is approximately as follows: hay 330, corn 67 ,- tobacco 27,
potatoes 18, other vegetables 9, oats 11, rye 5, buckwheat 2.°
The value of the corn crop in Connecticut, worth about six million
dollars in 1919, is usually exceeded about three times by tobacco,
two times by hay and nearly equalled by vegetables and by fruits.
The three other cereals of any importance, oats, rye and buck-
wheat, combined do not ordinarily amount to much more than one
tenth of the value of corn. The relatively high average yield of
corn per acre is due largely to the small size of individual fields, to
the usually ample rainfall and the general practice of fertilizing
corn liberally. The high humidity which commonly prevails
during the pollination period favors a full setting of grain on the
ears. All these factors tend to overcome the disadvantage of a
short growing season and low temperatures during the earlier part
of the growing season which retard the growth of corn.

CLiMATIC ZONES.

The southern edge of the state along the sound and considerable
areas along the river valleys extending well into the state have
much the same climatic conditions as the main corn growing region
of the mid-west. This is shown by the biological zones, as mapped
by the U. S. Biological Survey, which are based upon areas occupied
by the same or closely related species of wild plants and animals.
While these zones are somewhat arbitrarily defined they give
perhaps the best guide to the natural climatic and soil conditions
which govern the growth of plants. The upper Austral zone, as it
is called, in the humid section includes practically all of Iowa,
Missouri, Illinois, Indiana, Kentucky, Ohio, parts of the central
states east of the Appalachian mountains and extending through
New Jersey and Long Island to the area bordering the sound 1n
New York and Connecticut and extending inland in the larger
river valleys.

This explains why many of the large deat varieties from the
west are often grown successfully for grain in Connecticut. But

1The scope of this corn survey was planned by W. L. Slate and H. K.
Hayes. Much credit is due B. G. Southwick and Henry Dorsey for the
location of varieties and obtaining the facts concerning their history
and development.

2Agronomists at Storrs Station.

sFourteenth Census Vol. VI, part 1, figures for 1919.
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these varieties when grown for any length of time are considerably
modified in size, ear shape and kerael type and in time of ripening
either by direct seed selection or by natural selection. The typical
western dent type favored in the past is not adapted ,to New
England conditions. The kernels aré too deep and compact on
the ears to dry out well in our moist climate. The texture of the
kernel is softer than our flint or smooth dent varieties, con-
sequently the ears mold easily, and the seed germinates poorly
the following year. Sinee the smooth, hard-kerneled ear§ with
shallow grains spaced widely on the ears have been found to give
plants which ripen earlier and often yield as much or more than

the compact, deep rough-grained types, these more flint like types
have been favored. i
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Figure 18.

Representative ears of different types of dent corn commonly grown in

- New England. They are from left to right; Eureka, Connecticut Dent,
Century, Golden Dent, Lakeside, Sharon White Cap, Early Wonder,
Holecomb’s Dent and Early Huron.

Tyres or CorN GrRowN IN NEw ENGLAND.

Along with the recently introduced western varieties and the
better adapted New England dent types derived from these, there
are the typical eight-rowed yellow and white flint corns grown by
the Indians in New England when the Mayflower landed and still
widely planted. Flint corn has long been grown in this section
and is well adapted to a short season and ripens when dent varieties
are too wet to crib satisfactorily. The hard shallow kernels dry
out quickly, consequently the seed is not easily injured by frost
in the fall and germinates well the following spring. For these
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flint corn is the most dependable kind of corn to grow in
zﬁ?j%r(l)ithern part of the state, }a;t }aiﬁh elevations and in places
e frost comes early in the fall. ; ;
Whl\eigngl variations from tge typical eight rowed flint type ex1§t.
There are very long eared varieties, others with very lar;,}e sef s,‘
and still others with small seeds having ten, twelve or four %in
rows of grain on the ear. Color varies from yellow to white 1111 16{)
- endosperm or seed proper and from colorless to brovymsh or ard
red in the hulls or pericarp. In addition to the typical dent an
flint varieties there are a number of intermediate types having
characteristics of both dent and flint corn. These have every
evidence of being hybrids between dent and flint varieties which
have been maintained as intermediate types.

Figure 19 i .
f flint corn commonly grown in New England. ey are, from
T}igfisi?o rigilt;c OSanford Whi%;e, Longfellow, Mammoth White, Burv‘gll’s
Yellow, Dutton, Smut Nose, King Philip, Rhode Island White Cap,
and Griswold’s 90 Day.

On account of its geographical position on the border line of
two biological zones, with its varied topography, soils, and seasonal
conditions Connecticut has probably as many distinctly different
varieties of corn as any section of the country. Many of these
varieties of widely different type grow equally well in any one
locality. Since practically all of the corn is used on the farms
where it is grown there are no market requirements to meet which
in other places tend to limit the number of varieties to a few
belonging to one type.
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TaE NEED oF A VarIETY TEST.

On account of the great diversity in varieties of corn grown in
this part of the country it is often a problem to know which is the
best variety for any particular place. In-order to make an intelli-
gent selection it is necessary to know the length of the growing
season, the soil requirements and the general character of the
different varieties. Many varieties suitable for silage are not at all
suitable for husking. And many good varieties for graia are
unprofitable to use for silage. Since there are so many differ-
ences in the varieties of corn now grown it may be expected that
some varieties exist which are inherently more productive for a
given locality than other varieties requiring the same length of
growing season. Since corn, like every other plant, varies pro-

Figure 20.
The variety test field at the Mt. Carmel farm.

foundly with the soil, the season, and the the treatment given, the
only way to find out the high yielding varieties is to grow them
side by side and compare their production under equal conditions.
In this way valuable material is found with which breeding opera-
tions can be conducted for the purpose of further increasing the
capacity of corn to yield.

In 1914 the two Agricultural Experiment Stations, at New Haven
and at Storrs, planned a co-operative corn survey and vaiiety test.
The aim was to locate the most promising vaiieties in every part
of the state and test these long enough to find out their ability to
yield in different parts of the state and their suitability for different
purposes. In carrying out this plan practically the whole state
has been covered and varieties located by inquiring whenever a
promising field of corn was seen. The county agents have helped
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greatly in giving the names and location of promising varieties.
The local and state fairs have also been used to get the names of
growers of corn in Counecticut. Some varieties from adjoining
stiates have been included as well as a few from the west and south.
The latter have been tested mainly for silage purposes.

On account of limitation of ground upon which the tests have

" been conducted it has not been possible to include every variety

grown in the state. It is also quite possible that not all of the best
varieties have been included. But since the test has covered nine
years, new varieties being added each year, most of the better
varieties have been included.

As much information as possible has been obtained concerning
each variety—its origin, where grown, how selected and the
purpose for which it has been raised. This together with a brie!

~ description is given for each variety or strain. In most cases very

little is known about the history of a variety of corn.

OricIN OF VARIETIES OF CORN.

There are many indications that corn has been grown on the
American continent for many centuries previous to the coming of
the white man. Corn was the principal food crop of the Indians
and the main types of corn grown to-day developed in the hands
of the original inhabitants. Flint corn was grown in the north-
eastern states and in Canada. “Gourd seed” corn, the forerunner
of the modern dent type was found in Virginia and the soft floury
type was employed in the west. Sweet and pop corn were used to
a limited extent by some Indian tribes. How these widely different
types developed and what was the wild ancestral parent of culti-
vated corn will probably always remain in obscurity.

Many flint varieties grown to-day differ in no essential way from
specimens that have been found in prehistoric Indian remains.
Probably the modern dent type with its cylindrical ear and deep
‘compact grains, completely covered tips and well filled butts as
exemplified in the prize winning specimens at the western corn
shows is a recent development. It is a product both of extensive
selection towards a certain standard combined with the very best
conditions for growth made possible by improved methods of
tillage.

The Indians were skilled in the culture of corn as shown in the
reports of the early explorers. There is no way of knowing whether
present day varieties are inherently more productive than those
of early timeés. In the early chronicles, yields were never stated in
terms of units of land and no distinction was made between
measures of ears or of shelled grain. A competitive trial of twenti-
eth century varieties with fifteenth century varieties would be of
interest but unfortunately such a test will never be conducted.
The best that can be done now is to compare the flint varieties
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which have presumably changed least with dent varieties which
apparently have changed most.

Very little is known as to the history and origin of the varieties
grown at the present time. The common practice of changing
seed and the ever present cross-pollination and natural selection
which changes varieties in a few years have made it difficult to
trace the history of varieties many years back. The origin of some
of the most widely grown varieties in the west is typical of the way
In which new varieties are. developed. In 1846, Robert Reid
moved. from Ohio to Tazewell County, Illinois, bringing with him

Figure 21.

Flint corn has changed but
little since it was grown by
the Indians.

seed of a local variety known as Gordon Hopkins’ corn. The first
year this was planted in Illinois it did not thoroughly mature,
consequently the seed did not germinate well the following year.
Missing hills were replanted with an early variety known as Little
Yellow corn. The corn has not been purposely mixed since then
and by selection the type of Reid’s Yellow dent, the most widely
planted variety in this country, has been developed.

The improvement of the famous variety of corn known as
Leaming was begun about 1856 in southern Ohio with the use of
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several local varieties commonly grown in that region. It is stated
that different kinds of corn were used including some with purple
or black seeds. Leaming is one of the first dent varieties of modern
type to be developed and is a truly remarkable instance of plant
improvement through hybridization followed by systematic

" gelection. To-day many different strains of Leaming are grown.

There is as much difference between Leaming grown for a number
of years in New England and the western Leaming as between

other varieties of different origin. On account of the continual
~ cross-pollination going on with corn and the resultant germinal

heterogeneity the word variety as applied to corn cannot have the
same significance as applied to other crops such as wheat, beans
or tobacco, which are largely self-fertilized and generally remain

- true to type. The vegetatively propagated plants such as potatoes,

Figure 22.
Extreme types of dent corn.

berries and tree fruits also come true to type as long as they are
not propagated by seed and varieties of these can be described
with considerable accuracy. A variety of corn on the other hand
is a collection of plants that are often exceedingly diverse. In
every field of corn ears can be found which resemble many other
varieties. This great variability makes it possible to select for
almost any desired type, and if the selection is systematically
carried out there will be a gradual change in that direction.

SmooTH AND RouGcH GRAINED DENT VARIETIES.

Many western dent varieties are being continually brought to
Connecticut and grown for silage and sometimes for husking. As
a grain corn they usually do not ripen early enough to be entirely
satisfactory except in favorable seasons. If they continue to be
grown they are naturally selected for earlier maturity. The ears
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that mature properly for seed have shallower kernels, the rows of
grain are spaced farther apart on the cob and the grains are
smoother and harder. In other words the extreme dent type tends
to become more and more flint like. , Many farmers look upon this
as a process of degeneration and gfter growing the corn for several
years say that it has “run out” and get fresh seed from the west.
The western seed will usually give a heavier growth of stalk because
the plants mature later and in those places where such types can
be brought to the hard dough stage they may be better for silage
purposes than earliér.ripening sorts that have become better
adapted. Our tests show that the adapted varieties are superior
as a general rule for grain than any varieties introduced from out-

side the state so far tested. While the deep kerneled, compact-

eared, rough seeded dent type favored in the central corn growing
states carries a large proportion of shelled corn to the ear such
types do not nécessarily produce the heaviest yields per acre. Even
in many places in the west, tests have shown the smooth, hard
seeded shallow grained dent types yield somewhat better than the
types favored in the corn shows. Kiesselbach* at the Nebraska
Station found that as an average of two varieties smooth seed ears
produced about six per cent. more than rough seed ears. In all
except the most favored corn growing sections and particularly in
‘the north, the natural tendency for corn to vary away from the
extreme dent type seems to be in the direction of greater efficiency.
This is expressed not only in a better quality of corn but in greater
yield of dry grain.

Types or FrinT aNnD DENT CoORN.

Several fairly distinct types of flint corn are grown in Connecti-
cut; the eight rowed, medium sized, yellow Canada flint; the
reddish King Philip; the Rhode Island White Cap which is similar

in type but differs in color of the grain; the ten to fourteen rowed

small seeded Yellow Dutton; the long eared, eight rowed yellow
Longfellow, and the similar type of Sanford White which differs in
color; the large seeded, heavy cobbed Mammoth White and
Mammoth Yellow flints and the still larger and coarser Gold
Nugget.

Dent varieties are even more diverse and types intergrade so
that it is difficult to make any clear distinction. Dent corn differs
from flint in having a larger number of rows of grain on the ears
and in having more soft starch in the seed. This soft starch is
placed at the top of the kernels and on drying shrinks more than
the hard starch at the sides and base of the kernel so that the
characteristic indentation is formed in the mature seeds. In
some yellow varieties this soft starch remains uncolored giving the
ears a characteristic appearance generally spoken of as White Cap

*References to publications cited are given at the end of this bulletin.
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rn. White Cap as applied to dent varieties should not be con-
gﬁsed with the same term in Rhode Island White Cap Flint as in
this variety the term “Cap’’ merely refers to the fact that the ears
are usually well covered at the tips. _ ) . !

The dent varieties most commonly grown in Connecticut are
derived from Leaming or similar types. They are characterlzeg
by medium to large tapering ears, with moderately smooth, har
kernels. The ears are not as compact as the western Leaming and
carry a moderate proportion of grain to the cob. Similar varieties

to these have been derived from Reid’s Yellow Dent, Funk’s 90

i ieties. They vary
Day, Sutton’s Yellow Dent, and other varieties |
gregély in size of ear, in the spacing between the rows and in the
smoothness and hardness of the kernels. Another commonly
grown type of dent is the White Cap corn. A number of varieties

3  of this type have been secured from various parts of the state. The

Figure 23.
Extreme types of flint corn.

ears are usually smaller than the Leaming types, bubt the ears
carry a high pl?roportion of grain to the cob. Many White Cap
varieties ripen well and are good yielders. fele
Another type of dent corn is represented by such varieties as
Century Dent, Early Michigan, Early Huron, Dowd Dent and
other varieties. The ears are medium in size and usually tapering.
The kernels are broad, smooth, hard and bright and have very
little soft starch so that the indentation is not pronounced. The
kernels are also shallow and rounding and there are wide spaces
between the rows. These varieties ripen satisfactorily in practically
every season and give good yields of high quality corn. They are
- well adapted to southern New England conditions. They combine
many of the desirable features of flint corn with dent, habit of
and yielding capacity.
gr(Xv}tlI;St of c?:oher vgrieti%s inzluding white dents, golden dents and
many other diverse kinds of dent corn are grown but cannot be
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classified in any group. There are also varieties intermediate

between dent and flint such as Luce’s Favorite and Hickory King.

The former has every indication of being a recent hybrid between
dent and flint corn and is quite variable.

SOURCE OF SEED.

As far as possible seed has been obtained each year from the
original grower. The practice has been to obtain from ten to
twenty ears at harvest time either from the stalks in the field or
from the crib shortly after husking. No extensive selection of

Figure 24,
: One farmer’s method of hanging seed ears.

seed ears was made, the endeavor being to obtain good ears
representative of the variety, such as the grower would sell for
seed if he were putting out any quantity. The seed ears in most
cases_were not show ears but were generally as good as the grower
would use for his own planting. Experience has shown that there
is very little correlation between the appearance of the seed ears
and the crop grown from them. Since ten or more ears were
obtained from different parts of the field, seldom more than one
ear from a shock, it is thought that the seed represented the
variety fairly. Most of the seed from out of the state was sent
by the grower or dealer and was already shelled. Nothing is
known as to how this seed was selected. Enough seed was ob-
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tained in each case so that it was fairly representative of the
variety.

Whenever one year old seed was not available two year old
seed has been used but in no case has seed older than this been
used. It is hardly necessary to say that no seed was saved from the
trial plots since cross-pollination alters the nature of the crop
grown from that seed so that it would no longer represent the
variety. The seed ears were dried in a heated room and stored
above freezing temperature. When thoroughly dried all the ears

" of one variety were shelled together and the seed well mixed. It

was then divided, one half being used for planting at the farm of
each Station.

Waere THE TrEsts WERE CONDUCTED.

The Mt. Carmel farm is situated about ten miles inland from
the shore at a moderate elevation on soil that is classified as

. Wethersfield Sandy Loam. The air drainage is such that the

corn is seldom damaged by the first frosts in the fall. The grow-
ing season is therefore extended a week or more beyond the time
that corn is frosted in the adjacent valleys.

On this farm corn has been planted from the 20th to the 25th
of May.and cut during the latter part of September or first half
of October. The land used for the corn variety tests is typical
of much of the upland soil in Connecticut and is fairly representa-
tive as to fertility. The fields have been rotated with various
other crops, principally clover and timothy and potatoes. Corn
has usually been grown two years in succession. About ten tons
of manure to the acre have been used together with applications
of commercial fertilizer of about a thousand pounds per acre of a
4-8-4 formula although the amounts and composition have va-
ried from year to year. The aim hasbeen to have the corn land
representative of the average corn land in the state in fertility.

The station farm at Storrs is in the eastern highland 35 miles
from the sound. The soil is Gloucester Fine Sandy Loam, a well
drained soil of rather low natural fertility. It is typical of much
of the eastern portion of the state. The air drainage is good and
corn is not affected by the earliest frosts.  The rotation and fer-
tilization practice has been much the same as at Mt. Carmel. The
two places in different parts of the state and in different bio-
logical zones make possible an interesting comparison of the
behavior of the same varieties grown under different conditions.

MgeTHOD OF TESTING THE VARIETIES.

The plan has been to grow each variety in both places at least
three years. Since varieties perform differently in different sea-
sons it is necessary to have more than one year’s results upon
which to base reliable conclusions. In some cases varieties have
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shown up so poorly the first or second year grown that it has not
seemed worth while to test them further so they have been dropped.
In many cases it has been impossible to secure seed because the
farmer stopped growing the variety and no other source of similiar
seed could be located. In general the practice has been to continue
every variety that ripened satisfactorily and of which a supply

of seed seemed assured, for at least three years. The more promis-
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Figure 25.

A convenient method of hang-
ing seed ears.

ing varieties were grown throughout the experiment while those
that yielded poorly or were unsatisfactory for other reasons were
discontinued after being tested three years. However the number
of years a variety has been grown is not a reliable i_qdex of its
desirability as many good varieties were not included in the test
until the later years.
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PrLAaNTING SYSTEM.

The usual practice has been to plant each variety in single
row plots, grouping together varieties of the same type, size and
length of growing season. Each variety has been planted in at
least two plots in different parts of the field and as far as possible «
the plantings have been replicated three times. Single row plant-
ings are subject to a competitive effect which is not present when
the varieties are grown by themselves. A tall, large, late growing
variety planted along side of a smaller and earlier variety will
tend to have an advantage because it will receive more sunlight

~ and will have less root competition than it would have growing

in a field planted to this one variety. Consequently its yield may
be higher than it would otherwise be. In the same way the yield
of the smaller variety may be reduced below what it would be if
it were not competing with the larger variety. Kiesselbach at the
Nebraska Station compared two widely different varieties of dent

" corn and found that the larger and later variety in the single row

trials yielded 105 per cent. more than the other variety whereas,
when planted in blocks of three rows and the yield based only on
the center row, it yielded only 52 per cent. more as an average of
two years’ trials. However, this example is an extreme case.

‘Varieties of similar habit of growth do not show such a competi-

tive effect. In 1915 three row plots were used at both stations.
If there was a pronounced competitive effect between adjacent
rows of different varieties the yields of the large and later varieties
in the outside rows of the three row plots would tend to be higher,
while the yield of the smaller and earlier varieties would be lower,
than the center row of each plot which is presumably free from
influence by the other variety. Consequently the yields of the
two outer plots should be more variable than the yield of the
center plot for the variety test field as a whole. The coefficients of
variability calculated for each of the three rows for 69 varieties
are 13.93--1.75 and 15.01 & 1.89 for the two outer rows and
13.93 = 1.75 for the center row. In this case there was no signi-
ficant difference so there was apparently no marked competitive
effect. For this reason the three row plots were not used after
1915. Planting in single rows permitted more replications. The

‘order in which the varieties were planted was changed in each

replication so that the same varieties were not grown adjacent
to each other. Flint and dent varieties were grown separately
with a guard row where plots adjoined. For these reasons it is
believed that competitive effect is not a serious factor for error
in these trials although in some cases it has tended to exaggerate
the differences. In any case there can be no effect unless the
varieties differ in capacity to produce and it was mainly to estab-
lish this fact of a difference in varieties that the corn survey and
variety trials were conducted. ,
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"Cross PoLLiNATION.

Since all of the varieties were grown in the same field, cross
pollination took place freely between varieties which tasselod and
silked at the same time. This was shown by the large number of

¢ Yellow kernels produced on white seeded varieties. Cross-polli-
nation can have no effect upon the plant itself but it does effect
the seeds immediately resulting from the cross-pollination.. Of
course the plants grown from these crossed seeds would be greatly
altered but since no seed was saved from the test fields this can
be left out of consideratien. A number of investigators have
shown that cross-pollination between different varieties increases
the weight of the crossed seeds as compared to the self-pollinated
seeds’ on the same ears and this tends to increase the yields in
mixed plantings. |

/

Figure 26.
Variation in size of different varieties of dent corn.

Carrier compared the yield of four strains of Boone County
White corn from different sources grown separately and mixed

together. The four strains when grown in such a way that inter-

pollination was prevented gave an average of 20.9 bushels per:
acre while an equal mixture of seed of the four strains yielded
32.4 bushels in a two year test. Similarly four strains of Leaming-
grown separately gave 26.0 and in mixture 40.4 bushels. It is

difficult to account for these large increases of 55 per cent in each

case as due to hybrid vigor in the seed. Kiesselbach has made
a very careful comparison of cross and self-pollinated seeds on
the same ears from a number of different varieties and found an
increase of only 22 hundredths of one per cent.,

. Results obtained at the Connecticut Station show that increase
in the weight of seed due to cross-pollination is an indication that
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the plants are poor yielders. Cross-pollination between inbred
strains that were much reduced in yield gave increases ranging
as high as 35 per cent. Cross-pollination between first genera-
tion hybrids which were vigorous and yielded well gave smaller
increases in weight of cross-pollinated seeds not exceeding ten
per cent whereas the highest yielding type of all did not give any
increase in weight when cross-pollinated with a distinctly dif-
ferent variety. If this is generally true, mixed plantings as in
variety tests would tend to increase somewhat the yield of the
i)oorer-yielding varieties and in this way might be misleading.
It seems more probable that the increased yield from mixed
plantings is due to a more complete pollination and consequently
a heavier setting of seed rather than increase in weight of seeds
due to hybrid vigor. This would affect all varieties alike presum-
ably except the earliest and latest varieties.

Pranting, HARVESTING AND COMPUTING YIELDS.

The varieties grown for grain have been planted in hills three
feet apart each way and thinned to three stalks to the hill. The
plots have varied from 66 to 150 feet in length in different years
according to the size of the field and the number of varieties
planted. The corn was cut as soon as ripe and put into shocks.
When husked and weighed a sample of about 15 pounds was taken
from each lot and dried in a steam heated room to a constant
weight. A composite sample was then taken from all the varie-
ties to find the amount of moisture still remaining. From this the
yield in bushels of shelled corn per acre with 12 per cent mois-
ture was calculated for each plot, using 68 pounds of ear corn
equivalent to one bushel of shelled corn. Throughout the test
field every fifth plot was planted with one variety as a check to
indicate differences in productiveness in different parts of the
field. The theoretical check yield was calculated for each row
from the yields of the two check plots on each side by increasing
or decreasing the difference uniformily in the intervening rows.
At Mt. Carmel the difference in the yield of the variety and the
theoretical check yield was then added to or subtracted from the
average of all the check rows to give the final yield. This pro-
cedure may be illustrated as follows:
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1 check 50 50 0 52.5
2 variety A 75 51 +24 6.5
3 variety B 70 52 18 70.5
4 variety C = 40 53 = 39.5
5 variety B 50 54 = 48.5
6 check 55 55 0 52.5
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In this way the yields obtained in one part of th
compared with the yields in other parts é)f the ﬁfal((ie. ﬁilx(%tg?::(}f
recting for place variation in this way the yields of the different
plots of the same variety have been averaged. At Storrs the
actual yields were compared with the theoretical check yields on
a percentage basis.

In the silage test the varieties have been planted in drills, at
Mt. Carmel, spacing the plants one foot apart in the rows, with the
rows three feet apart. The varieties were cut at different times as
they matured. At Storrs all varieties were planted in hills and cut
at the same time which was usually shortly before or shortly after
the first killing frost. The plants were weighed as soon as cut

Figure 27.
A field of flint corn in Kent.

in the field and a sample obtained by taking every tenth stalk
i the row. This was chopped and dried to absolute dryness
and the per cent of moisture calculated from this. The yield in
green weight per acre was obtained for each plot, corrected to
the check plots and averaged. The yield of dry matter per acre
was then calculated by multiplying this average by the average
per cent of dry matter in the samples of that variety.

DISCUSSION AND ANALYSIS OF THE RESULTS.

The results obtained from growing the varieties at Mt. Carmel
and at Storrs from 1914 to 1922 are given in the accompanying
tables. The number of years tested, the color of the seed, the
relative maturity, the actual yield in bushels of shelled grain per
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‘acre and the relative yield are given for the dent and flint varie-

ties grown for grain at Mt. Carmel. At Storrs, in addition to
these data, figures were also obtained for the production of stover,
the per cent of dry matter in the ear corn at harvest and the per
cent of soft corn. As would be expected the yields of all varieties
varied with the season. For example, the highest yield obtained
at Mt. Carmel during the nine years of the test ranged from 59
bushels in 1920 to 114 bushels in 1917. Since the varieties were
not all grown in the same years the only way to compare them

fairly with each other is to calculate their yield relative to the

yield of some one variety grown every year. This has been done,
using Burwell’s Yellow Flint as the standard of comparison be-

_cause it ripened every year and was well adapted to the condi-

tions at both places. It was used as the check for the flint varie-
ties at Storrs.and Mt. Carmel and its yield is based on an average
of a large number of plots. The relative figures given in the tables
are the percentage ratings based on Burwell as 100. In the case of
yield, for example, the relative yield is obtained by dividing the
actual yield of each variety by the yield of Burwell for that year
with the result stated as percent. The relative yield for each
year is then averaged to give the final relative yield given in the
tables. A relative yield above 100 indicates to what extent the
variety surpassed Burwell’s Yellow Flint in yield of grain while
a result below 100 indicates a correspondingly inferior yield.

The number of days which a variety requires to mature can
not be determined with any great degree of accuracy. The method
used was to go thru the field at stated intervals during the ripen-
ing period and note all varieties that were ready to be cut and
put in the shock. This was determined when most of the ears
were well glazed, the lower leaves drying and the husks turning
yellow. Usually one observer took the notes on maturity for
all the varieties so that the results are comparative. Since the
time of maturity varied with the seasons it is necessary to state
maturity relative to some one variety as in the case of yield. The
relative times to mature for each variety for each of the years it
was grown have been calculated and averaged. Based on these
averages all varieties have been classified as early, medium, late
or very late according to an arbitrary number of days. This scale
was determined by classifying all the varieties in fairly even
sized groups. The scale is the same for both dent and flint varie-
ties grown for grain at both Storrs and Mt. Carmel. A different
scale was used for the silage varieties. No great accuracy is
claimed for this method of classification but it is thought the
results would be more useful stated in this way rather than in
actual number of days required to mature. All varieties that
matured in approximately 117 days or less are classed as early,
those between 118 and 126 as medium, between 127 and 135 as
late and all that required more than 136 days as very late. Since
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the corn was planted about the twentieth of May each year this
means that the early varieties were mature about September
fifteenth on the average. The medium varieties matured around
the twenty-fifth, the late varieties about the first week in October.
Any varieties maturing later than that or which did not mature
before frost are classed as very late. These are average results.
In some seasons all varieties required a longer period of time to
ripen than they did in other seasons.- -
On account of the variability of the fields on which these test
were conducted and the great fluctuation from season to season
it is extremely difficult to get reliable results upon which to base a
comparison of varieties. Although the use of check plots tends to
correct for soil differences and calculating the yields relative to a

Figure 28.
An early type of flint corn.

single variety tends to offset seasonal variation it is certain that
varieties react differently in different situations and in different
seasons. Variation in the stand of plants and plot competition
all enter as factors to make the results erratic. Another serious
problem in variety tests is the rate of planting. Mooers at the
Tennessee Station and others have shown that there is an optimum
rate of planting for each variety and that this varies with the
productivity of the soil and season. In general mall growing
varieties give their best yields when planted thick while larger
varieties must be planted more thinly to give their best results.
In a test of a large number of varieties it has been impossible to
plant the varieties at different rates. The rate used, three plants
to a hill spaced three feet apart each way, had been shown to
give the best results for many of the varieties grown in Connect-
icut and so was used. But it seems apparent that many of the
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‘larger varieties were handicapped at this rate of planting. For

all of these reasons small differences in yield do not necessarily
indicate any real differences in yielding ability, particularly in
varieties that have been tested less than three years.

PRODUCTIVENESS OF FLINT VARIETIES AT MT. CARMEL AND STORRS.

Many varieties which give the highest yields at Mt. Carmel
are also good producers at Storrs in spite of the fact that the dif-

~ ferences in soil and season tend to make varieties behave differ-

ently in the two places. For this reason the tests show real dif-
ferences in yielding capacity. In all, 62 varieties of flint corn
were grown at Mt. Carmel. Of these 38 were grown three years

. or more. At Storrs 72 flint varieties were grown and of these 44

were tested three years or more. In the list of the 20 highest
yielding flint varieties at Mt. Carmel, tested for three years or
more there are 15 which are also in the list of 20 highest yielding
flint varieties at Storrs. Therefore three out of four are among
the highest yielders in both places, whereas by pure chance alone
less than one out of four would be found on both lists.

Hicarest YIELDING FLINT VARIETIES.

Those varieties that are among the highest yielders at both places are
given in italics. All varieties are listed alphabetically and not in order
of their productiveness:

GROWN AT MT. CARMEL GROWN AT STORRS
Avery’s White Flint Bacon's Gold Nugget
Bacon’s Gold Nugget Behan’s Longfellow
Behan's Longfellow Bissell's Yellow Dutton
Bissell’s Yellow Dutton Burwell’s Yellow Flint
Burwell’s Yellow Flint Chace’s Yellow Flint
Frost's Yellow Flint Frost's Yellow Flint
Gelston’s Longfellow Griswold’s Canada Yellow
Ibsen’s Yellow Flint Hauschild’s Yellow Flint
Keeler’s Longfellow Healy’s Yellow Flint
Mdmmoth W hite Flint Keeler's Longfellow
MecLean’s Flint Mammoth White Flint
Mosher's Longfellow Mosher’s Longfellow

piad Fli’,(b}t ld N gieil F”Z”g ld N i3
Purdy’s Go ugget urdy’s Go ugge

Bl .yE:cp. Statioz;qs R. 1. White Flint R.I. Exp. Slation’s R.1. White Flint
Sanford White Flint Sanford White Flint
Skilton’s Smut Nose Flint Skilton’s Yellow Flint
Skilton’s Yellow Flint Stickney’s Yellow Flint
U. S. Dept. Agric. No. 193 - U. S. Dept. Agric. No. 193
Zwick's Yellow Flint Zwick’s Yellow Flint

PRODUCTIVENESS OF DENT VARIETIES AT MT. CARMEL AND AT
STORRS.

In all, 70 varieties of dent corn were grown at Mt. Carmel and
69 at Storrs. Of these 36 and 37 respectively Were.tegted three
years or more. Of the 20 highest yielding dent varieties at Mt.
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Carmel 14 are also among the 20 highest at Storrs. Here again
‘nearly three out of four of the high yielders are the same varieties
in both places where the chances, if all varieties were potentially
equal, would be about one in four. Among six high yielding
varieties at Mt. Carmel that are not in the high yielding list at
Storrs there are four that were late varieties from the southern part
of the state or farther south that did not ripen well at Storrs. On

the other hand four of the six high yielders at Storrs not repre-

sented at Mt. Carmel are medium or early varieties from the
central or northern part of the state and for that reason might not
be expected to yield well at Mt. Carmel.

HigaesT YierpiNng DENT VARIETIES

Those varieties that are among the highest at both places are given in
italics. All varieties are listed alphabetically and not in order of their pro-
ductiveness.

7

GROWN AT MT. CARMEL GROWN AT STORRS
Beardsley’s Leaming Beardsley’s Leaming
Brewer’s Dent Century Dent
Century Dent Dowd Dent
Connecticut Dent Early Michigan
Cornell No. 11 Hamilton’s Leaming
Dowd Dent . Herr’s White Cap
Early Michigan Hickory King

Funk’s 90 Day Johnson’s Yellow Dent
Herr’s White Cap Lakeside Dent
Klondyke Lanterman’s Leaming
Lakeside Dent Luce’s Favorite

Lanterman’s Leaming
Luce’'s Favorite
Minnesota White Cap
Northern White Dent

Northern White Dent
Peck’s Yellow Dent
Prince’s Leaming
Sharon White Cap

Silver King Silver King
Sutton’s Dent Sutton’s Dent
Tryon Dent Tryon Dent
Vinehill Leaming Vinehill Leaming
" Webber’'s Dent Webber's Dent

The high yielding varieties of both dents and flints were somewhat
later in maturing on the average than the general run of varieties.
There were no early dents in the list of 20 highest either at Storrs
or Mt. Carmel. Among the 20 flints there were five early varieties
at Storrs and three at Mt. Carmel. Most of the high yielding
varieties were medium in time of ripening. The correlation between
number of days to mature and yield is rather high when the dents
and flints are considered together, the co-efficient of correlation
being +.580--.035 for the Storrs data. For the flints alone the
correlation co-efficient is +.416-+.039 and for the dents alone,
—.039-4-.050. The lack of correlation in the latter case is due to
the fact that many late varieties did not mature properly and
yielded poorly for that reason. The high correlation for the dents
and flints together is due to the fact that the dents as a class ripen
later than the flints and yield correspondingly more.
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QuaLity oF HuskeEp CoRN.

With regard to quality of husked corn the high yielding varieties
are surpassed by some early ripening sorts as might be expected.
Data were obtained at Storrs on the amount of moisture in the ear
corn at husking and the proportion of soft corn, which includes all
corn that is immature, moldy and otherwise unfit to crib well.
These figures for the dents and flints calculated on the percentage
basis relative to Burwell are given in the accompanying table.

COMPARISON OF THE HIGHEST YIELDING DENTS AND FLINTS WITH ALL
VARIETIES IN RELATIVE AMOUNT OF DRY MATTER AND SorFT CORN.

Relative per Relative
cent dry matter amount of
. inearcorn. soft corn
Average of 20 highest yielding dent
ivarieties, f it IR 90 820
Average of all dent varieties........... 92 579
Average of 20 highest yielding flint
varieties MRV RS ST B 98 299
Average of all flint varieties............ 100 174

In general, therefore, it is apparent that a high yielding variety
will be obtained with some sacrifice in quality of corn and with

* some risk as to maturity. None of the high yielding dents are in

the class of early varieties. On the other hand some of the highest
yielding varieties are below the average in the proportion of soft
corn, In the amount of stover produced the twenty highest dents
and flints at Storrs, where the data were taken, are above the
average as would be expected, .as a vigorous growth with large
stalks and leaf surfaces is necessary to make large yields.

‘VARIETIES FOR SILAGE.

Since many varieties of corn are grown for silage which do not
mature properly for husking a separate test of corn for silage has

~ been made at both Storrs and Mt. Carmel. The method of planting

the varieties with the use of check and guard rows has been the
same as with the other varieties. Enough seed was used to insure
as nearly perfect a stand of plants as possible and the excess
seedlings thinned out as soon as large enough to be pulled. As
explained before, the entire stalks from each plot were weighed in
the field as soon as cut and a sample taken to determine the
amount of moisture in the corn as it would go into the silo. Yields
are based on the total amount of dry matter produced.

' Seventy-eight varieties were tested for silage purposes at Storrs’
of which 26 were grown three years or more. Of the total number
6 varieties were flints. The others were dents with the exception
of a few varieties like Hickory King and Luce’s Favorite which
are intermediate in type. At Mt. Carmel 46 varieties were tested,
21 being grown three years or more. Five varieties of flints were
included.
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HicHEST YIELDING SILAGE VARIETIES.

Those varieties that are among the highest at both places are given in

italics. All varieti i : ;
duetiveness.vametles are listed alphabetically and n?t in order of their pro-

GROWN AT STORRS
Beardsley's Leaming

GROWN AT MT. CARMEL
Beardsley's Leaming

%rew}(:r’s Dent Dowd<Dent
ureka Earl; ichigan
Funk’s 90 Day Eizgl,c;vl i
Gelston’s Ensilage . «  Funk’s 90 Day
G,I‘ISWOId’S White Cap " Hickory King
Klondyke Klondyke
o Bt e

avorite i
Mastodon : ; ]lle s’srtﬂolcrllz;gn(w. Heas)
Northern White Dent Northern White Dent

‘Webber’s Dent Sutton’s Dent

’

The accompanying list of 12 highest yielding varieties at Storrs ‘

and Mt. Carmel is based on the percentage rating givi i

in dry matter per acre relative to the y;geld of %ﬁr‘e]g;g st’gigdleig
100 per cent. If we consider only the highest yielding six varieties
at ]oo’ph places, which is roughly one-fourth of the number of
varieties grown three years or more, we find that four varieties are
included on both lists. Since the expectancy on the basis of random
distribution is less than one in sixteen because not all varieties
were grown at both places it is apparent that the test has brought
out actual differences in yielding capacity.

At both Storrs and Mt. Carmel, Eureka has given the’ highest
average yield of dry matter per acre of all varieties, with Mastodon
second. These late maturing southern grown varieties make a
large vegetative growth but seldom go beyond the milk stage at
Storrs. At New Haven the grain frequently reaches the soft dough
stage and in some years many of the ears are glazed. However
the proportion of grain is always low even under the best con-
ditions. The leaves also frequently die and fall off the lower half
of the stalks due to the dense shading so that the silage is largely
made up of stalks. As the corn goes into the silo the per cent of

dry matter is lower than the average of all varieties tested as
follows:

Per cent Dry Matter.

Rurelcals Hp DA ST S 13 U Sté)srs Mt-.2(;a.rmel
Mastodon... . . .. e sEh S v drerortig T et Ko 29

Averageofa.llva.lziéfié.s..‘:........‘,....l...;.y..’26 31

It is therefore apparent that these late varieties make sila
that is bulky but low in actual food value. Eurcka silage is high%:;‘
in water and crude fiber and lower in protein, sugar, starch and
fat than earlier maturing varieties. However, the greater produo-
tion of dry matter per acre tends to make up for this but the
amount of some of the ingredients per acre produced by Eureka

Ry B T T ——— B S R T T Py T T N T T RN,
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and Mastodon is still below the production of varieties that reg-
ularly reach the dough stage as shown by the data at Storrs.

PRODUCTION IN POUNDS PER ACRE OF THE PRINCIPAL INGREDIENTS OF
SILAGE FROM DIFFERENT VARIETIES.

Total

Crude Crude Nitrogen Dry
Ash Protein Fiber Free Extract Fat Matter

ek, LD L 361 490 2455 5244 108 8658
INfastodonii s oiisoe- 372 569 2087 5087 132 8247
Leaming.. ........... 307 623 1792 5244 195 8161
Pride of the North.. .. 246 505 1326 4353 169 6599

As producers of starch and sugar (nitrogen free extract) and

_mineral matter (ash) the very late varieties are equal to any

varieties but are deficient per unit of area in protein and fat.
_ There is also the question of comparative palatability and
digestibility of the silage which obviously cannot be answered save

by feeding the silage and noting the result. This has been done
at the Storrs Station and the results have been reported by Slate,

White and others. The experiment was carried out by growing
three different types of corn—early, medium and late—and feeding
the silage of these varieties separately to three different lots of

" milk cows. The varieties chosen were: Pride of the North, as a

variety which regularly reaches the hard dough stage at Storrs;
Leaming, from seed grown in Ohio which reaches the soft dough
stage and makes a large stalk growth; and Eureka, a southern
white variety from seed grown in Virginia, which seldom has time
to grow beyond the blister or milk stage. All animals were fed
the same amount of silage supplemented with hay. The amount
of grain fed was varied to maintain constant weight. The results
are summarized by the authors as follows:*

1. “Silage from the Early Maturing (Pride of the North) corn
has a superior feeding value for milk production to the Late
Maturing (Eureka), while the Medium Maturing (Leaming) lies
intermediate. The dry matter content of the Leaming is almost
exactly halfway between the other two and likewise the feeding
value proved to be about halfway between. This is clear when it
is stated that with Early silage 28.57 pounds of grain was required
to produce each hundred of milk, being 9.74 pounds less than for
Late and 4.76 less than for Medium.”

2. “Due to the larger acre yields of Late and Medium, they will

- produce more food and hence more milk per acre than the Early

maturing corn. The Late has the advantage in this respect, al-

~ though to procure 500 pounds more of milk it was necessary to

handle four tons more of silage in and out of the silo. On land
where Early will yield 69 per cent. and where Medium will yield
85.6 per cent. as much as Late, they are on even terms in produc-
tion value. Our yields of Early and Medium twere 60 per cent.

*Storrs Agric. Exper. Station Bull. 121, 1924.
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and 80 per cent. respectively of the tonnage of Late. About 1.2
acres of Early and 1.1 acres of Medium were, therefore, required
to equal one acre of Late in feeding value.”

3. “These results justify the use of the Late maturing, high
yielding varieties of corn on the intensive dairy farms of northern
and northeastern United States. However, where saving of other
feeds is primary, the Medium corn of good yielding capacity, which
reaches the dough stage before harvesting is nearly equal to the
Late in acre milk production value, and ton for ton it will produce
milk at a 13 per cent. saving of other feeds. But the Early matur-
ing varieties will generally lose out in intensive dairy sections
because of their low yield, even though they are more valuable
ton for ton.”

4. “The solution of the problem will doubtless be found in this
statement: On farms where the price of milk is low and it is
desired to save as much grain as possible, Medium should pay best;
but on a farm where the available corn land is limited and the
price of milk reasonably high, Late should pay best.”

CoMPARISON OF DENT AND FLINT CORN.

Many things must be taken into consideration in comparing
dent with flint varieties of corn with regard to their suitability for
grain and fodder production. The principal points to be considered
are maturity, yield, quality of grain, character of fodder and
germination of the seed. Both tests at Storrs and Mt. Carmel show
that the flint on the average matures earlier than the dent corn.
There is a difference of seven per cent. in favor of the flints at both
places when maturity is given a percentage rating relative to the
maturity of one variety grown throughout the test. On the other
hand the dents yield more as might be expected sincé they have
a longer growing season. At Storrs all of the dents average 58
bushels, the flints' 55 bushels. At Mt. Carmel the yields were 62
to 59 in favor of the dents. To answer the question as to whether
or not there is any difference in the relative efficiency of the two
types, that is, the rate production in a given time, medium ripening
dents are compared with flints which had the same length of
growing season. Only varieties grown three years or more are
used. Twenty-two flints averaged 55.4 and 23 dents averaged 59.8
bushels at Storrs. This is a difference of 7.9 per cent. in favor of
the dents. At Mt. Carmel comparing varieties of the same growing
season, 33 flints averaged 59.1 and 20 dents averaged 65.3 bushels.
"This is a difference of 10.5 per cent. in favor of the dents. Taking
all varieties and dividing the relative yield by the relative number
of days to mature we get 0.990 and 0.924 per cent. for dents and
flints respectively at Storrs and 0.971 and 0.940 at Mt. Carmel.
These figures are the average production per day relative to the
standard variety with which they are all compared. It is thus
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seen that on the basis of production per day the dents are somewhat
more efficient than flints. ;

To offset this advantage the flints are more certain producers
and over a period of years will ripen their crop more consistently
than will the dents. In unfavorable seasons the highest flints will
outyield the highest yielding dents. Moreover, all but the very
late varieties of flint corn will practically always ripen sufficiently
to crib well whereas many of the later dent varieties occasionally
will not ripen satisfactorily. Flint corn has less soft corn and
consequently has somewhat greater feeding value. Also flint corn
seed will often germinate better unless special precautions are
taken to store dent corn so that it will dry thoroughly before
freezing weather.

Figure 29.

Upland situations usually escape the first fall frosts and consequently
can mature later varieties.

The large kernels and hard texture of flint corn are objectionable
for some purposes and the larger number of ears per plant and the
stronger shanks make the labor cost of harvesting flint corn greater.
Flint corn produces more stalks from the same amount of seed
and the stalks are more slender. Consequently flint corn fodder
is more preferred than dent, more of it is eaten and the refuse
stalks are less difficult to handle in the manure. .

CompARISON oF YELLow AND WHITE CoORN.

Investigations conducted at the Wisconsin Station and elsewhere
show that yellow corn has a slightly greater feeding value than
white corn, due to a higher vitamine content. This is shown most
clearly by pigs which do not have access to green pasture. Cafttle
and horses fed clover, alfalfa hay or silage show no difference in
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the feeding value of yellow or white corn. These experiments have
been conducted with western dent corn. It is not established
that white flint corn is less valuable than yellow flint corn for

feeding purposes. Since both colors in flint corn are about equally

common there seems to be no popular prejudice against white flint
corn. In contrast to this very few purely white varieties of dent,
corn are grown in New England. In productiveness yellow and
white corn are equal. At Mt. Carmel 58 yellow dent varieties
averaged 105.9 and six white dent varieties average 106.8 per cent.
relative yield. Forty-seven yellow flints altogether gave a yield

Figure 30.
In the valleys corn must mature before the first fall frosts.

of 91.4 and 15 white flints 91.8 per cent. These differences are too
small to be significant.

RECOMMENDED VARIETIES.
Varieties which yield well in the southern part of the state will

not ripen in the more northern parts at higher altitudes. On the-

other hand early varieties which ripen in the short season localities
do not yield as well as later varieties where the season is longer.
Also varieties differ in their adaptability to different soils and crop
rotations. An attempt has been made in the accompanying map
to divide the state arbitrarily into five districts and to compile a
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list of varieties which will most likely do well in their respective
districts. The districts are numbered in order of the length of
growing season, number one in general requiring the earliest
maturing varieties and five the latest. Since the varieties were
tested in only two of these districts their behavior in the other
districts cannot be stated except as they have already been grown
there. Moreover corn which is taken from one district and tested

- in another may not show its value for its own district. But since

there are a number of varieties from other districts that yielded
well in both distriets I and V it is thought that they will do well in
other places where they are not now commonly grown. ;

‘For these reasons it should be clearly understood that the lists
of recommended varieties are suggestive only. All new varieties
should be carefully tried in the locality where they are to be grown.
Many trials of this kind have been conducted by the Farm Bureaus
in'the various districts and much information is already available
‘as_to suitable varieties.

Figure 31.

Cohnecticut divided into five arbitrary corn growing districts according
to the length of growing season.

e B b s a0
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The following high yielding varieties and strains seem to be
well adapted for the districts indicated and shown on the map. It
must be borne in mind that these sections cannot take into con-

sideration all differences in soil, altitude and climate. The varieties’

listed for each district cannot all be grown successfully in all parts
of the district. Some of the varieties have not been grown in the
district for which they are recommended so that their adaptation
to that district is not proven. The varieties are listed approxi-
mately in order of their earliness. '

District 1.

i GRAIN.
ints
Rhode Island White (2 P s R. I. Exp. Station, Kingston, R. I.
Canadsy Yellow, Elint om0 000l 0oy, Griswold & Sons, So. Wethersfield
Skilton’s Yellow Flint........ SO i Julius Skllton, ‘Watertown
Burwell’s, Yellow Flint, (.00 b iy 5 E. E. Burwell, New Haven
Healey’s Nellow: Elint. 0 0o o B el L. H. Hea.ley, Woodstock
Sticknev’s| Vellows it sl o i L. J. Grant, Wapping
Zovick siNellow: Bliat o il nrio e DUt v Louis Zwick, Plantsville
Dents.
Pride of the North 7 0] 00 iy o Conn. Agricultural College, Storrs
Sharon White Ca,p ................................. E. K. Dean, Sharon
Centur%v ent. . el R AN L a5 M Waldron New Milford
Herr’'s White Ca,p ................................. W.E Herr, Brooklyn
axly iVITchipaa AL mn L sl e T USRS o G. A. Erskine, Guilford
Leaming, .. 5, o b P T i T el H. Hamilton, Ellington
Vmehlll Hieairin g fis In et imir el LR e Vinehill Farm, Elmwood
Peels Yellow/Dentil.f s s S e pily W. O. Peck, East Haddam
: SILAGE
Eakesideradiivnt el At Do LRl bV 4 ey N. Jones, South Windsor
Searninaiile sl sl niulc gl o SRS Pl e i ER H. Beardsley, Roxbury
EarloliViehiogn s s 10 s e RO ol R LI 0 e S G. A. Erskine, Guilford
Northern White Dent. . ... Al e D B. W. Bishop, Guilford
District IT

GRAIN.
Flints. i
Prost:s: Yellow: Blint S il suslialmbil nn s 8 6 Charles Frost, Sherman
Burwell's Mellaw Blintg .. 00 G 0 ielln n ea il s | E. E. Burwell, New Haven
Skilton’siYellaw: Blint, o7 il dac Ll i s s e | Julius Skilton, Watertown
Yellow TDniton 0 Pl (e I sl S U C. H. Bissell, Lakeville
CaldiiNioeattlEsiseln e Il e T e Mary Bacon Kent
SantordSWhitedBlant 2wl e e it 7t s i) Jesse St. John, Kent
Gelston'g Longlellow: - L] i i e b G e s N. G. Gelston, Sherman
Moghet srEiongfellows k= ool i o G EaL N. R. Mosher, Sherman
Dents.
Sharon W hite G anyst sl e s ot E. K. Dean, Sharon
Centuribeobt WSt iE R EI PR 0R 1 e M. Waldron, New Milford
WieBber s Blont (i il el naiealind e Tt Willis Frost, Bridgewater
Beatdslev’sibesming. /bl daliledu it s o el H; Beardsley, Roxbury

SILAGE.

Same as District I.

\Hﬂl’s Red Flint
MeclLean’s Flint. . :
o Stlckney s Yellow TFlint
Healey’s Yellow tht

Dendts.

Hastmg’ s Yellow Dent

- Early Lakeside
 Pride of the North

Century Dent

................. e el o3 SRR Herr, Brooklyn

~ Same as District I.

B Flinis.

~ Skilton’s Yellow Flint
 Zwick’s Yellow Flint
 Burwell’s Yellow Flint
 Frost’s Yellow Flint

~ Gold Nugget
U. S. Dept. Agriculture No. 193. ..

Barly Lakeside
- Beardsley’s Leaming
%Vebber s Dent

& fan oo L DA VUL e 4, Hazen, Haddam

Bea.rdsley s Leaming
Hazenhurst White Cap
- Brewer’s Dent
Webber’s Dent
Northern White Dent
Luce’s Favorite
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Districr I1I

GRAIN.

W E. Price, Warehouse Point
.S. F. Brown, Windsor
L B MecLean, Simsbury
L. J. Grant, Wapping

e ah Hea,ley, Woodstock

........................... W. S. Hastings, Somers

N. Jones, So. Windsor
Storrs Agncultural Experiment Station

S. M. Waldron, New Milford
5 Hamilton, Ellington

SILAGE.

DistricT IV.

GRAIN.

......................... Julius Skilton, Watertown
........................... Louis Zwick, Plantsville

WOt s Yellow FLnE. 0L .ol iieinathibaeiassi Charles Frost, Sherman
B Eonoiellow.. .. ... .. S BEIE A i B SR Y S R. Keeler, Bridgewater

B ietellow oy il ol S e s e D P. J. Behan, Roxbury
............................... Jesse St. John, Kent
........................................ Mary Bacon, Kent

.Bureau Plant Industry, Washington, D. C.

i |

Century Werih: 1l n s, R S. M. Waldron, New Milford
................................... N. Jones, So. Windsor
.............................. H. Beardsley, Roxbury
................................. Willis Frost, Bridgewater
....................... College of Agrlculture, Ithaca, WY

H. Brewer, Hockanum
V1neh111 Farm, Elmwood

G. A. Erskine, Guilford
W. A. Lanterman, Fairfield
W. F. Herr, Brooklyn

H. Beardsley, Roxbury
E. Hazen, Haddam
N. H. Brewer, Hockanum
Willis Frost, Bridgewater
B. W. Blshop, Guﬂford
Suffolk Co-op. Assoc., Mattituck, L. I

........... BL 8 Prmce, Xenla., Ohio
Funk Bros. Seed Co., Bloomington, Il
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DistricT V.

GRAIN.

Flints.

Burwelisi Yellow Elint i ol s oo ol E. E. Burwell, New Haven
Longfellow: v ol siliiin. cos vensiaimeiiits coh oot LR, Keelerl Briduewster
Lonptellow p/on S Mol b boe el e P ionliets o P. J. Behan, Roxbury
SantordipWihite WPt LR S e S L Jesse St. John, Kent
Krost's Yellow Elint. i ibi o i nalin Lo o Charles Frost, Sherman
Goldy Nugget . s0h b0 Lol 200 Gl i ol )0l Miary: Bacons ! Kient
Gold Nuggget oo le 0 0 i e va's .. A, L. Purdy, Port Chester, N.'Y.
U. 8. Dept. Agriculture No. 193. . Burgau Plant Industry, Washington, D. C.
Dents.

Centiiey il el B URE L S sl 8 M Wialdron i New ‘Milford

Tuakesidel Dentattls (Bf i L L O N. Jones, So. Windsor
Beardsley’s Leaming.............................H. Beardsley, Roxbury
Webber's Dent...............................Willis Frost, Bridgewater
Early Michigan D0 sl sah U0 r@Ribisesille Sl VAL Bisslinet Gilford
Herrls White Cap il od ool sl co s STt e Wsi S e WBraoldyn
Brewer s Dentill s el ot plsn i sl s NIV £ iBrewers Tloclkantim
Tantermanis Tenrmingn o s s W. A. Lanterman, Fairfield
Northern White Dent...........................B. W. Bishop, Guilford
Luce’s Favorite...................Suffolk Co-op. Assoc., Mattituck, L. I.
Buttonls Dent, ..o uc oo IR @ Wileox Sons, Guilford
Nenehill Henming . Jsad e &0 BT S I Vinehill Farm, Elmwood

SILAGE.

Northern (WhitesBlent .\ ... .o oB . Wil BishopyGuilford

Teamnsintl waden 000 D0 Sl L b e S By Prince « XitninliOhio

Funkis 90 Dagll 100, o0 Funk Bros. Seed Co., Bloomington, Ill.

‘%aﬂ}ll( Mastodonsanoly o L) 20 e i B e E. G. Packard, Dover, Del.
ralanbiedl o n il o 5

.......Ross Bros. Seed Co., Worcester, Mass.

CHANGING SEED. ;
Some of the high yielding varieties as shown in these tests, are
now no longer grown by the farmers from whom they were secured.
In a few cases these varieties cannot be located anywhere and it is

probable that they have been lost. From this it is seen that the -

practice of changing seed is quite common in Connecticut. These
tests show clearly that it is not necessary to secure new varieties
from another part of the state or from without to maintain high
yields. Many of the very best varieties have been grown -con-
tinuously on the same farm for as long as there is any record and
there is no reason why they should not go on giving satisfaction.
The more than one hundred and fifty varieties and strains of
corn grown in Connecticut is in marked contrast to the central
corn growing districts where a single variety is grown almost
exclusively over wide areas. New varieties should not replace
well established varieties until their superiority has been demon-
strated on the farm where the corn is to be grown. ’
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SUMMARY.

: Nearly 150 different varieties and strains of flint and dent corn
" have been grown at Mt. Carmel and at Storrs to compare their
~ yield of grain and time of ripening. These varicties are described
and a history of their origin is given as far as known.
= Certain varieties have yielded among the highest at both places.
~ These are listed on pages 401, 402 and 404. i
Dent varieties on the average require a longer growing season
" than flints and yield more grain and stover.
. When dent and flint varieties maturing in the same length of
" time are compared the dents on the average yield 7.9 per cent.
~ more at Storrs and 10.5 per cent. more at Mt. .Carmel than the
' flints showing that they are somewhat more efficient as producers
~ of grain, but the dents do not always ripen as satisfactorily as the
~ flints.
- ﬂuin some seasons the highest yielding flint varieties surpass the
" highest yielding dent varieties at both places tested. :
 There is no difference in the yield of yellow and white dent
. varieties or of flint varieties. . .
" The state is divided into five districts, and dent, flint and silage
. varieties recommended for trial in each district are listed on
~ pages 409 to 411.

T
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Argentine Flint........... S. D. LaBarr, Greenwich. .
Averill's Yellow Flint . ... . Albert Averill, Pomfret Lan‘d'ih'g ..................

Avery’s White Flint. . . .. .
Beebe’s Yellow Flint. . . .. .
Borger’s Yellow Flint. . .. .
Brewer’s Flint............
Burwell’s Flint

Connecticut Yellow Flint. .
Crowell’s Prolific

Double Capped White Flint
Fairview Flint......... ...

Frost’s Yellow Flint ., . . ...
Gold Nugget.............
Gold Nugget............
—Gold Nusget - = = =
Griswold’s 90 Day. .. .....
Ibsen’s Yellow Flint. . ....
King Philip. .. = ...
- Lengfellow...............

W. A. Thrall, Windsor
Harrison Hamilton, Ellington
R. M. Fenn, Middlebury
Charles Frost, Sherman .
Mary Bacon, Kent :

-|1A. L. Purdy, Port Chester, New York.
r.};hB. Stra(.}ir:ton, Ygatertown

omas Griswold & Sons, South- Weth
iulius Hauschild, Storrs. . : e.rsﬁeld

W. E. Price, Warehouse Point
John Basham, Middlebury

B:T, Avery, Fedyard.... =~ —~
C. M. Beebe, Uncasville....... .. ..
C. E. Borger, New Preston
N. H. Brewer, Hockanum:
%hE Bu(r}well, New Haven: =0 ~o = =
omas Griswold & Sons, South
Jason Lathrop, Plainfield s
L. S Abbe Hepardwille. .-~ = = = ==
M. W. Chace, Pomfret Landing'.. .. .. .............
0. 8. Olmsted, Hazardville. , . ... ... .. . e
David Crowell, Middletown ... .. ... . 0 01 /""" - it
P. E. Davis, Granby, Mass

C. Ibsen, North Haven. . ..

=

S & 5 T £

. - e
z = = < o

2 |Yellow Medium | 66.1 | 90.4
1 |Yellow Medium | 56.5 | 81.2
3  |White Medium | 65.5 | 94.6
1 |Yellow Early 65.5 | 82.2
4 |Yellow _|Barly 46.6 | 80.1
1 |Yellow Medium | 59.0 | 84.8
8 |Yellow * |Medium | 61.4 [100.0
3 |Yellow Medium | 63.5 | 89.1
6 [Yellow “{Medium | 50.8 | 76.6
1 [Yellow Barly. 45.4 | 73.9
4 |Yellow Medium | 62.3 | 88.3
3 |Yellow Early $9.0 | 84.8
1 |Yellow Late 538.0 | 83.3
3 |Yellow Early 64:6 | 90.1
1 |White Medium | 44.2 | 93.1
3 |Yellow Barly 55.3 | 79.6
4 |Yellow Medium | 48.0 | 92.8
5 [Yellow Medium | 66.3 {120.4
6 |Yellow Medium | 73.1 [116.5
4 |Yellow Medium | 55.6 [106.7
2 (Yellow Medium | 60.6 [113.1
3 [Yellow Harly 50.3 | 68.0
1 (Yellow Early 68.1 | 85.4
3 |Yellow Medium | 54.5 [100.5
7 [Red Medium | 54.3 | 84.6
4 [Yellow Early 49.0 | 83.8

BIH
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ellow.
Longfellow...............
Longfellow..............
Mammoth White Flint. .. .
Mammoth Yellow Flint. ..
MecLean’s Flint. . .. .

Montgomery’s White Flint. Phelps Montgomery, Mt. Carmel. .. ............... ..o,
Pied Flint. .. .......... . Reuben Keeler- Buidgewater. .. .o . o i oo oo nnas oo
Hedifilmt iz e o =5 Benj. Neleber, Colchester. ....... e e e
Red Flint.. . .~ ... . ... .|Albert Hale, South Glagtonbury. .. ... .. cooi v cecivnnn-
Red Flint........ 8= FBrown, Windsor. .t o oo i i e

Rhode Island Premium. .. .
Rhode Island White Flint.
Rhode Island White Flint.
Rhode Island White Flint,
Rhode Island White Flint.
Rhode Island White Flint.
Rhode Island White Flint.
Root’s Yellow Flint.......
Sanford White Flint. .....
Sanford White Flint. . ... .
Schultz’s White Flint . . ...
Sheffield Yellow Flint.. ...
Skilton’s Yellow Flint. . ...
Smut Nose Flint
Smut Nose Flint.........
Stickney’s Yellow Flint. ...
Stickney’s Yellow Flint. ...
Taylor’s Yellow Flint. ....
Pucker’s Yellow Flint. . ...
U. 8. Dept. of Agric. No. 193
Wheaton’s 12 Row........
Yellow Dutton
Yellow Dutton

2€
.IN. R. Mosher, Sherma:
0. S. Olmsted, Hazardville
Louis Rosensweig, South Canterbury. ..............cooooit.
J. B. McLean, Simsbury

. Gelston, S
euben Keeler, :

e e e e s e e s e s e s se se e se es essaes e

W. J. Clark, Woodbury
E. P: Barnes, Norwich
O Botha, Pomtiet, o = L o e s
W. P. Briggs, Lebanon
F. W. Newton, South Canterbury
Rhode Island Experiment Station, Kingston, R. I.............
A Youne Jewetb Gl " 0 b o e
L0 Boot, Harmaneton, = o o s et i
C. E. Hough, Washington

Jesse St. John, Kent
W etz ssaelrople S8 = e T e
G s o MBS lEanaan - b - e e
Julwsckilton, Watertown—ote o 0 oot o
G. A. Skilton, Watertown
Robert Skilton, Morrig. . .. . . oie e =
G. E. Stickney, Newburyport, Mass
o Grant ., Wapping -0 il 50 o i e e
G. E. Taylor, Shelburne, Mass
BB iucker Vernont o . ; ool o s
Office of Cereal Investigations, Bureau of Plant Ind., Wash., D. C.
E. M. Wheaton, Putnam
@ HaBiesellilnkevillesdas . oo i
H. Johnson, Washington

Zwick’s Yellow Flint. .. ...

FouisZnich iBlandsyille. . o e

Yellow and
‘White
Red
Red
Red
Red
‘White
‘White
‘White
‘White
‘White
‘White
Yellow
‘White
‘White
‘White
Yellow
Yellow
'White
‘White
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow

Early
Medium

Medium
Medium
Medium
Early

Early

Medium
Early

Early

Medium
Medium
Medium
Medium
Medium
Medium
Medium
Early

Medium
Medium
Early

Medium
Medium
Medium
Medium

Medium
Early
Medium

Medium

Ot =100 O N
gowwﬂ@.,

Medium
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Bahler’s White Dent. .. ... Adolph Bahler, Ellington. . 4 | White | Medium | 55.8 | 97.3
Brewer’s Dent............|N. H. Brewer, "Hockanum . 7 | Yellow | Late 73.7 |114.5
Brewer’s Dent . ...|B. F. Page, Durham. . i Yellow | Late 64.3 [104.7
Century Dent. . ....|S. M. Waldron, New Milford . 7 | Yellow | Medium | 69.8 [118.0
Clark’s Early Wonder. . .. . [Harris Seed Co Coldwater, New York . . 1 | Yellow*| Medium | 76.4 |115.6
Connecticut Dent. .. .. ... C. L. Howes, T e e e 4 | Yellow | Late 80.6 |113.9
Cornell No. 11. .|Dept. of Plant Breeding, Cornell Univ., Ithaca, New York . 3 | Yellow | Medium | 56.6 |115.3
Comell No 12— Dept. of Plant Breeding, Cornell Umv Ithaca, New York. 3 | Yellow -{ Medium | 54.3 [110.6
Dibble’s Dent.. . .. .......|[Dibble Seed Co. , Honeoye Falls, New e 2 | Yellow edium | 83.8 |114.2
Dowd Dent.............. R. C. Wilcox Sons, Guilforde=r o T e e e 4 | Yellow | Medium | 82.9 [119.6
Phireka = = 0 Ross Bros. Seed Co., Worcester, Mass. . 1 | White | Verylate | 36.3 | 52.2
Funk’'s 90 Day........... Funk Bros. Seed Co. Bloomlngton, T 3 | Yellow | Verylate®| 82.2 [114.5
Gelston’s Ensﬂage ........ W. I. Gelston, East e - e 1 | Yellow | Verylate | 58.1 | 83.5
Golden Dent. . P H Woodford daon n s et e 6 | Yellow | Late 71.6 |107.5
Golden Dent. . ... .|Alex. Smith, Clmtonvﬂle ................................... 2 | Yellow | Early 61.6 | 94.5
Hastings’ Yellow Dent . WS Hastmgs, Somers . 2 | Yellow | Early 39.8 | 76.0
Hazenhurst White Cap. . . . [E. Hazen Haddontess cin s o e e 3 | Yellow | Late 53.9 [109.2
Herr’s Yellow Dent. . .. ... W. F Herr, Breoldyma e w0 0 = = 2 | Yellow | Late 61.7 |123.6
Hickory Iane, .=~ | R. C. Wilcox Sons, Guilford . 3 | Yellow | Medium | 53.2 | 98.4
Holcomb’s Dent. .. ....... R. Holcomb, East Gy, - - - 1. | Yellow | Medium | 66.3 |100.3
Harly Huven, - . Harris Seed Co Coldwater NewdYok o0, . 3 | Yellow | Medium | 76.1 |106.2
Barly Haron. ., .. ... ... M. H. Wllhams, Sunderland Mass e =~ 3 | Yellow | Medium | 79.6 [110.6
Johnson’s Yellow Dent. .. .[J. W. Moss, West Cheshire. .. ....... ... 3 | Yellow | Late 52.6 |106.6 .
Klondyke 7= o - George Ha.le, Wedlnopi o =0 0 e s 0 4 | Yellow | Late 88.1 [128.0
Lakeside Dent . Sl done ol Wandeor,. - 0 - oL 8 | Yellow | Late 69.1 (112.4
Lakeside Dent . wseun Hibeekbm s Waondetoele- == =00 = 1 | Yellow | Medium | 39.3 | 82.7
Lancaster Sure Crop ...... Lancaster County, om0 e 1 | Yellow | Verylate | 60.3 [131.7
ey e s o - Beardslon Bo e -ttt - - i 7 | Yellow | Medium | 74.9 [122.1
Leaming, . HES R ke Harwinton.. .. ... ... 2 | Yellow | Medium |76.5 |104.8

Leaming. ...
Leaming
Long Island Dent.
Long’s Champion Dent. .
Luce’s Favorite . =
Mason’s White Dent. . . . . .
Early Michigan. . :
Early Michigan
Minnesota White Cap. .
Minnesota No. 13.
Montgomery’s White Dent
Northern White Dent. . .. -
Peck’s Yellow Dent.......
Pride of the North........
Pride of the North........
Pride of the North........
Red Cob
Reynolds’ Dent .
Sciota. .
Sharon White Cap ........
Silver King
Sutton s Deat = . ook
Sweepstakes
Sweepstakes
Tryon Dent. .
U. S. Dept. of Agrlc No. 133
U.S. Dept. of Agric. No. 125
U. S. Dept. of Agric. No. 119
Webber’s Dent. . .........
‘Webber’s Dent. . .........
White Cap: o 5 e 0
White Cap. ... ..
White Cap.oo.nc - ot
Wehite=Can=at = ===

.|F. S. Prince, Xenia, Ohio .
.|W. H. Strong, Avon
JCrESalmeng Brooklyti oo oo 0h s e )
- Whitehorseilarms Paoll Penina-= - 00 00 - o :
. |Suffolk Co—operatlve Assoe:, Mattituek, No Y. o0 o0 ol

.|G. A. Erskine, Guilford

...|W. W. Reynolds, New Britain. .
S8 BaPhoe IR s s T S e A RS Y

N. S. Strong, North Plain

VinehillFamm,Elmwood........'.‘.......‘..................

‘W. W. Chappell, North Pkl . o e
H. J. Larkham, NOTACHIOTt . o o o B R
.|C. 8. Griswold, West Hartford . .
W. A. Stockmg & Sons, Wea.togue

Phelps Montgomery, Mr. Carmel. .

B. W. Bishop, Guilford. .
W. O. Peck, East Haddam .
A. G. Gulley, Storrs .

1. N. Hollister, Glastonbury
LW KirkeHlamden s oo oo i e e
s PlattSeedCo NewHaven.....................7 ......

E. K. Dean, Sharon
Roy McDonald, Menomonie, Wlsconsm ......................
R. C. Wilcox Sons, Guilford 7
Sel Hollister, Waphinoton . . Io -0 00000 08 SR
Alex. Smith &S{ogfl,,l Clintonville

g B Daniels, Middletowhn oo ci o o v i i oo b
Office of Cereal Investigations, Bureau of Plant Ind., Wash., D.C.
Office of Cereal Investigations, Bureau of Plant Ind., Wash D.C.
Office of Cereal Investigations, Bureau of Plant Ind. Wa,sh D.C.
Dept. of Plant Breeding, Cornell Univ., Ithaca, N. S

‘Willis Frost, Bndgewater ...................................
G. D. Hall, Wa.llingfc)rd ....................... S e
MW BsHer Brocklyne o - -0y 00 0t e e
1' - Boot &fSon dBarmington. .. . . .. Cod Ll
HenrypSgquimes-New-Miliord o5 == ——cr - e oo
N. S. Strong, North Plain

Joseph Whathley, Kent .. . ooo0i . o0 Lo
CP. Woodford, Plainville

Tate
‘Medium

Early
Medium
Medium
Very late
Late
Medium
Late
Medium
Late
Early
Medium
Late
Late
Medium
Very late
Late
Very late
Late
Early
Medium
Medium
Late
Late
Late
Medium
Medium
Very late
Very late
Medium
Medium
Medium
Medium
Late
Medium
Early
Medium

Medium

91I%

‘NOILVLS INAWINYHIXT LODILOEINNOD

e

‘607 NILaTING

*LADIIDENNOD NI NHOD

LT¥



Tasie IIT Sinace Varieres GROwN AT M. CARMEL. - ~
ok
Bl o
. B a 3 e
o § g = E g g
2 : Bt Skt wa i 8
5 E 2 SRRy | eg] See 08
2 E s| 3| 3 s |ge Loai o 2e EE
O = [ < e~ < = =
Bahler’s White Dent. .. . [Adolph Bahler. i i i ' 5
= D Adolph Baller, Ellington..................... 3 (White [Medium | 35.4 | 9.9 41.6 | 3.1 | 50.3 =
e B. 7, Page, Sh U R e e : Yellow|Late 32.9 | 14.8 | 63.1 | 4.6 | 74. 9
Century Dent. . .......|S. M. Waldron, New Afilord - & %ellow v e A &
Connecticut Dent. .. ...|C. L. Howes, Stamford. .. ..................... 4 Yeﬂow Medium | 31.6 | 13.4 | 54.6 | 3.7 | 60.1 E
Curtain’s Yellow Dent. . |E. Curtain, Bast Windsor . . .. .. ............... 1 Yeuow Medium | 26.6 | 15.9 | 62.3 | 4.2 | 65.9 =
B e e b Medium | 25.2 | 14.1 | 60.2 | 3.6 |63.4 &
gowi Dent. ... -o. ... . |[R.-C: Wileox Soﬁs, Guilford. . .. = Y(eaﬁg:vv %&kg}i}i’um ggi iign ggg 2&1) s ‘:'?i
ureka...............|Ross Bros. : ; : . -1159.0
gléilk’s SBE S E Funk Bros.séi:gi%odf }gﬁlfgggi&zgz%oﬁll aﬁls ........ g v§'Ve}1111:§2v ng = ggg %gi 12{9, g 2.9 2 3
ston’s Ensilage. .. ... W. 1. Gelston | e Shea . - : 3. .50 75.1 >
e s e oo Rl T L2 AT I
GoldenDent 0. = P H. Wooéford AV YellowMedium | 45.8 | 5.6 | 24.9 | "2.5 | 39.2 2
e R L L e et 6 |YellowMedium | 29.7 | 14.7 | 60:8 | 4.1 |65.9 &
Hazenhurst White Cap.. |E. Hazen, Badilam b s e 4 |YellowMedium | 20.9 | 14.4 | 55.6 | 4.3 | 63.2
Klondyle o = George Hale, Westport. . . .. ................... i %ellow L e
Lakeside Dent, . . .. ... Nod e d e e DR 22 T
Teamingri i - H. Beardsley, Roxbury: . .o ooiii . o 6 Yellow|Medium | 36.3 | 14.2 | 67.3 | 5.1 | 84.4 o
Pt L el ey 6 |YellowMedium | 52.1 | 14.8 | 63.4 | 45 | 72.9 g
Leaming. .. .. ey et H. Hamilton Eliasbon oot 2 %ellow o ol s B iR 5
Leaming..............|E. Harris, Middletown. ... ......ooovieiid 1 Ye%lowMedmm 36.9| 9.5/46.5| 3.5|61.0 3
Leaming .. 00 o W. A. Lanterman, Fairfield, .. ..o oo 1 Ye iy 22.2 1 15.6 1 66.7 | 3.5 61.9 2
Leaming.............. F. S. Prince, Xenia, Ohio. . > [Yellow {723; Late| 35.1 | 190 | 68,5 foae
e E s e e e z : 2 91857 :
uming W. HLShong Avonis i o, b 3 |YellowEarly | 28.0 | 155 |61.6| 4.3|67.5 &
Teaming - oocnoe . Vinehill Farm, Elmwood . . ... ...c.............| 2 [Yellow/Medium | 36.4 | 9.6 47 A 153 4 1659,
Longfellow Flint .. ..... Platt Seed Co., New Haven....................| 1 [Yellow|Early 23:6.] 17.0 {72.6 | 4.0 | 71.4
Luce’s Favorite. ....... Suffolk Co-operative Association, Mattituck, N. Y.| 3 |Yellow/Medium | 35.1 | 13.6 69.4 | 4.7 | 82.0
Mammoth White Flint..|O. S. Olmsted, Hazardville. .. ................. 4 |White |Medium | 27.4 | 16.6 | 64.8 | 4.7 | 69.5
Mammoth Yellow Flint. |Louis Rosensweig, South Canterbury........... 1 |YellowMedium | 25.1 | 17.4 | 74.3 | 4.4 | 77.8
Mason’s White Dent . . .[W. W. Chappell, North Franklin............... 2 |White Early 24.4 | 13.7 | 43.2 | 3.3 | 46.6
Mastodon. ..o ion e Platt Seed Co., New Haven....................| 2 |Yellow/Very late| 27.7 [ 21.9 | 77.4 | 6.0 | 85.4
Mastodon. .. .. cooenen E. G. Packard, Dover, Delaware...............| 6 |Yellow/Very late| 29.1 | 17.2 | 84.3 | 4.9 90.0
Mizmesota No. 13 . .|W. A. Stocking, Weatoguei.!, ..cl. ...l .. .oonn| 2 |[Yellow Medium | 38.6 | 10.4 | 40.1 | 3.9 | 54.9
Northern White Dent. .. |B. W. Bishop, Guilford........................ 5 |White Late 33.4 | 15.8 | 68.4| 5.0| 79.7
Pride of the North. .... A GiCulley, Storrs. = oo e 1 |Yellow|Early 26.2 | 16.9 | 66.7 | 4.0 | 66.6
Pride of the North..... 1. W. Hollister, Glastonbury...................| 1 [YellowMedium | 27.5 | 13.2 56.4 | 3.6 | 64.7
RedCobl 2. v Platt Seed Co., New Haven....................| 1 [White |Verylate| 27.9 | 17.0 | 72.6 | 4.7 | 84.4 =
Sanford White Flint. .. .|Jesse St. John, Kent........ e s ...| 2 |White Early | 28.4|13.7|52.2| 3.8 |53.2 =
Silver King. .. ........./[Roy McDonald, Menomonie, Wiseonsin. ........ .2 |White |Medium | 40.7 | 10.6 | 56.9 | 4.2 | 78.2 &
Stickney’s Yellow Flint.|G. E. Stickney, Newburyport, Mis s 2 |Yellow|Early 24.2 | 12.4 | 48.0 | 3.5 | 47.4 2
Sutton’s Yellow Dent. .. |R. C. Wilcox Sons, Guilford................... 3 |Yellow|Late 38.7110.4 {52.8| 4.0.170.1
Sweepstakes. . ..., .. ... Clark Seed Co Milford - =5 o - v oo 2 |Yellow|Late 32.2 111.9166.3 | 3.9 |83.7 2
Tryon Dent...........[J. E. Daniels, Middletown. . . 1 [Yellow|Early 24:6:1-15.2 | 64,9 | 8 FiEbLD 1
‘Webber’s Dent........ 'Willis Frost, Bridgewater..... .. . ...l 5 |YellowMedium | 36.6 | 12.2 | 58.9 | 4.3 | 76.0 2z
White Cap..v oo et C. S. Griswold, West Hartford.................| 4 [Yellow|Early 27 4| 17.5 | 67.8 | 47| 737 g
White Can - 5. i G. D. Hall, Wallingford. . .. ...................1 2 [Yellow/Early 270 114 6 BT 8 a6 =
a
=

61




TaBLE IV FrinT VARIETIES GROWN AT STORRS.

= 5 182] &
3 3 52 |E8(a7|3 | 35| 53
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=S @ Z o = B olm |H = | -
Argentine Flint. . .1S. D. LaBarr, Greenwich. . 2 |Yellow Medium (3,096 56[51.1
Averill’s Yellow Flint . . . . .|Albert Averill, Pomfret La,ndmg - 2 |Yellow Early 3:845 74160.9 gg l84l 121%
Avery§ White Flint.......|B. T. Avery, Ledyard 3 |White Medium |4,524| 87/42.7| 77| 99| 54
Barnes’ White Flint.......|F. A, Barnes, Preston Clty 1 |[White . |Medium [8,059| 108|61.5| 89|.... 95
Beebe’s Yellow Flint. .. ...|C. M. Beebe, Uncasville. . 1 [Yellow Early [6,119] 82|61.5| 89|.... 6
Brewer’§ HlinbE i n N. H. Brewer, Hockanum . 2 [Yellow Early 3,662 73|57.7| 84| 104| 94
Burwells Flint’. . E. E. Burwell, New Haven . 9 |Yellow Medium |4,780( 100/58.3| 100| 100, 100
Canada Yellow Flint. .. ... Thomas Griswold & Sons, So. Wethersfield . 3 |Yellow Medium 5,584 97/62.8] 98| 97| 83
Canada Yellow Flint. .. ... Jason Lathrop, Plainfield. . ..| 8 [Yellow Early |3,187| '63|51.4| 84| 106] 126
Canada Yellow Flint. .. ... L. S. Abbe, Hazardville . 2 |Yellow Early |2,036{* 49/35.6] 74| 102 9
Chace’s Yellow Flint. .. ...|M. W. Chace, Pomfret La,ndlng 4 |Yellow Early 4,705/ 81/58.0[ 93| 98| 71
Connecticut Yellow Flint. .|0. S. Olmsted, Hozirduille s 3 |Yellow Early 3,190, 62(45.6] 86| 102| 145
Crowell’s Prolific......... Dav1d Crowell Middletown . 1 |Yellow Late 6,920 120(58.8| 89| 89| 148
Dayvis Yellow Flint. . . ....|P. E. Davis, Granby, Mass 4 |Yellow Early [3,757| 69]60.7| 92| 104| 104
Double Capped White Flint W. A. Thrall, Windsor. . e e 22 |Wihite Early 3,015 58/46.4| 73| 102 0
Fairview Flint......... ... Harrison Hamllton Ellmgton. N e 4 |Yellow Early [2,902| 5343.9] 77 111] 30
Fenn’s 12 Row .. . .|R. M. Fenn, Mlddlebury o 3 |Yellow Medium |4,171| 94/46.0| 81| -97| 384
Frost’s Yellow Flint. ... ... Charles Frost Sherman . e 4 |Yellow Medium [5,003] 111(59.8| 106 102| 132
Gold Nugget.. .5 oL Mary Bacon, Kent . el (0 [ Yeellow Medium |5,198| 119|59.2( 109| 94| 619
Gold Nugeeb. .. 5. ... A. L. Purdy, Port Chester, New York........ 3 |Yellow Medium |5,256| 116{54.4] 95| 93| 411
Gold Nugget o BeBtratton Walertowl 0e . 2 |Yellow Medium 5,954 137[46.6| 95| 90| 282
Griswold’s 90 Day ........ Thomas Griswold & Sons, So. Wethersﬁeld 3 [Yellow Early 3,981 71(52.1| 82| 106] 65
Hathaway’s Yellow Flint..|Auburn, Maine. . SRE .. 1 [Yellow Early 1,065 23(30.3| 42|....| 123
Hansclnld,’s Yellow Flint.. . |Julius Hauschlld BtOEre e 4  |Yellow Early 4:7 51| 87/62.5| 96/ 98| 88
Hayes ’Cana.da Elinf Al o5 M. C. Hayes, Granby s 1 |Yellow Medium [3,533| 75(64.7| 90|....[ 123
Healey’s Yellow Flint.. .. .|L. H. Healey, Woodstock 3 |Yellow Early [2,679| 64/51.6] 96| 104 85
Ibsen’s Yellow Flint. .. ... J. C. Ibsen, North Haven . 3 |Yellow Medium 5,436 121|50.4| 88| 94| 374
King Ph111p. e e W. E. Pnce, Warehouse Point . 8 |Red Early 4,489 88/53.4] 87| 97 75
Longfellow. . «e-:....|John Basham, Mlddlebury 3 |Yellow Medium (3,716 88/43.1| 82[ 100| 240
Longlellow.—.o, .o P. J. Behan, Roxbury 5 [Yellow Medium [4,191| 108/53.2| 101] 97| 278
Tongtellow... . ... - . . {N. G Gelston, Sherman. . 4 |[Yellow Medium |4,830| 101/51.2| 91/ 98/. 117
Longfellow...............Reuben Keeler, Brldgewater 4 |Yellow 971 97/ 261

Longfellow

Mammoth White Flint. .
Mammoth Yellow Flint .
McLean’s Flint. .
Montgomery S Whlte Flint.
Pied Flint . -

Bedstiial - oot vni - 8 :

Red Blint .~ =
Red BlHnt .o e
RedeGlaze. v ann

Rhode Island Premium. . .
Rhode Island White Flint..
Rhode Island White Flint..
Rhode Island White Flint..
Rhode Island White Flint..
Rhode Island White Flint..
Rhode Island White Flint..
Root’s Yellow Flint. . ...

Rosebrooks’ Flint.........

Sanford White Flint
Sanford White Flint
Schultz’s White Flint . . .
Sheffield Yellow Flint. . ..
“ Sheffield Yellow Flint
Sheffield Yellow Flint. ...
Silver Triumph..........
Skilton’s Yellow Flint.. ..
Smut Nose Flint. .

Smut Nose Flint. .
Stickney’s Yellow Flint. .
Stickney’s Yellow Flint. .
Taylor’s Yellow Flint .
Tucker’s Yellow Flint. . ..

U. 8. Dept. of Agric. No. 193

‘Wheaton’s 12 Row. .. .. ..
Yellow Dutton

~ Yellow Dutton, ... .. . - .

Zwick’s Yellow Flint. .. ..

“[Louis Rosenswe1g, So. Canterbury

.|Reuben Keeler, Bridgewater. .

|C. H. Sage, "East Canaan. .

“.RobertSkllton, Morms

.EMWhea’con,Putnam
.C.H.Bissell,Lakeville......................

vage, .
msted Hazardville .

J. B. McLean, Simsbury . .
Phelps Montgomery, Mt. Carmel. .. .........

Benj. Neleber, Colchester. .
Albert Hale, So. Glastonbury
S, B Brown, Wmdsor

J. H. Wilson, Baltic.

W. J. Clark, Woodbury

=P Ba.rnes, Norwich . .

. C. Botham, Pomfret .

. P. Briggs, Lebanon. . EEee T
F.W. Newton, So. Canterbury

Rhode Island Exp Station, ngston, H.IL
A. A. Young, Jewett City . . . o
.|L. C. Root, Farmington. .

Charles Rosebrooks, Storrs .

C. E. Hough, Washlngton

Jesse St. John, Kent. .

.|W. F. Schultz, Saybrook
Farm Dept., Conn. Agnoultural College, Storrs

C. E. Borger, New Preston .
-IC. J. Anderson, New Preston .
.|Julius Skilton, zWa,’certown
G, A. Skllton, Watertown .

.|G. E. Stickney, Newburyport, Mass .
.|L. J. Grant, Wapping
.G E. Ta,ylor, Shelburne, Mass. . ............
e nckerWVernon. o v o e
Office of Cereal Inves’mga.tlons, Bureau of

Plant Ind., Wash., : : i

B Johnson, Washinpton .. oo vciives e

. Louis Zwick; Planfsville. - ... .0 . 0

= oI W

3 -7
'White .5
- |Yellow : 7 507 5
Yellow 13,173 g
‘White Medium (4,937 2
Yellow and
White |[Medium [5,539| 99(57.8
Red Medium |5,128| 96(66.1
Red Early 4,211} 73|58.9
Red Early 3,545 70|54.5
Smut nosed : ;
White |Early ([7,207| 97/61.6
Red Early [2,923] 52|52.8
‘White Early |7,174] 96/58.9
‘White Early |3,821| 66/56.0
‘White Early 3,767 67/56.3
‘White Early 4,373 76(54.0
‘White Early 3,938 83|54.9
‘White Early 6,435 87(59.4
Yellow Medium [3,022| 55/48.0
Yellow Early 2,632 50[52.0
‘White Medium 5,365 98(61.0
‘White Medium |4,731| 105/59.4
‘White Medium |5,378| 99(55.2
Yellow Early [3,428] 65|63.9
Yellow Early (2,569 54(45.5
Yellow Early [2,782] 62/50.2
‘White Late 6,269| 128/84.5
Yellow Medium [5,354| 107|59.8
‘White Medium |3,400| - 80[46.7
‘White Barly 3,601 7348.7
Yellow Medium |4,807| 87]59.2
Yellow Medium [4,314] 105/54.4
Yellow Early 3,765 68/58.8
Yellow Barly | 3,320 62/56.3
Yellow Late 6,000] 154/59.2
Yellow Medium |3,893| 75|54.1
Yellow Early 3,290 66(52.9
Yellow Early 13,584 66/48.1
Yellow Medium '4,919] 98156.7

Medium 14,610/ 103154.8

112
106
106
98
103
101
103
103
94
100
96
100
109
105
96
97
9y
102
i
99
105
106

103
101

89|11,

94

99
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Tasre V DENT VARIETIES GROWN AT STORRS.

S

Leaming. ..

[Yellow

118
91 324 71

123

e E 55| %
. ERREE L REL
7 = PRELE R e O
@ 2 28 8| £8 |3, el g
: = B 2 o« o S - B ag
3 g : £ 5% [ BE| 33 (28l 8s| £g
5 S 5 8 8 o8 |E8| o% |Bu|BS| =4
3 3 s = 5 el Sel mE (B8l 2g) =0
K 3 o @l 9R |ge| g~ ]
@ Z S = Boe | B |8 e | &
Bahler’s White Dent. . .. .|Adolph Bahler, Ellington 4 'Whi i » )
Dent = | Adoiph- Baliter  Billington = =5 ae i e te |Med 4,922
]giggg’:ggg .......... g %ﬂ-I 1131'ew%, Hockaniims .. e e 28 i ¥ellow Latelum 7,233 lgg ggg 18'(73 gg 1 'l?)%
e c ’V\fagie(,1 il v e s 1 [Yellow [Late 5,751] 1711 42.6/112] 82 1,369
Connelo}‘;mui . e Hoa\;v e;mét al\gfvgrlgidllford e g %eﬂow yidium 4,535 103| 62.4[116] 94 ’319
e e ‘
80rneﬂ No. 11. .....|Dept. of Plant Breeding, Cornell Umv Ithaca NYI| 3 Yellgg E:J,r?y g’ggg 13% g'?;?) 182 g'} ?gg
: D(i)lgltt?e’sl\lgélfg. e i Bfl%,l ofS Plgné Bro&dmg, Co}gn%l Ill\rmv %thﬁca., N.Y.| 3 |Yellow [Médium | 4.351| 107| 53.8| 96 97| 118
........... e Seed Co., Honeoye Falls, New York........| 3 |[Yellow [Late 7.642) 4144 ;
Dowd Dent. . .....|[R. C. Wilcox Sons, Guilford . . ., i : 64 811| bo2, 108
L “WileoxSens, Guilterd .. ... .o oo i 5 |Yellow [Medium | 6,217 131| 64.
Eureka., . Ross Bros. Seed, Co. Worcester, Mass i ' ] o
< - : , Co. ter, iiwevewansne x| 2 |White [Verylate [19,0¢7| 3%]1| 44 .4
Funk’s 90 Da. ......... Funk Bros. Seed Co., Bloomington, 11 = ' e b - SR
; ; ; Yellow |Late 8,579| 165| 57.4
Golden Dent........... P. H. Woodford, Avon 2o & i ‘ e e
; . We ¢ e Yellow [Medium | 5,801| 119| 61°9|1
: ?Ig,ls%ﬁ? D%r(ltll v %}e}é&mthz Chntonville —. . = .. oo a1 1 ¥ellow |Late 5,225 1211 43.2 1(])3 gg i,ggg
= nhgs ellow Dent...|W. .Hastmgs,Somers......................... 2 |Yellow |Veryearly| 2,603 62| 38.6| 85| 105 "987
Haze’ Y"ulslt ‘White Cap. . . |E. Hazen, Haddam. . N oo 2 |Yellow [Late 7.884| 153| 78.6]120[ ‘90| 904
Hleg}x{' (?r (lﬁ (:IW Dent. = ~ %V c];“ VI‘ITerr, Brooklyn e e e 2 Wellow {(Medium 3;683 108| 67.6[128| 94| 82
Hd IYI o ilcox Sons, Sl 3 |Yellow Medium | 5,141| 116{ 61.2(111| 91| 614
E:ig Hlﬁgﬁ ............ ﬁarﬁs \Sﬁ?(lﬂ Co., SColc‘llwa.lter(,1 l\l\?lw Yotk .| 4 [Yellow [Medium | 4,503 78| 63.0| 96| 97| 138
Uron. .. ... ... illiams, Sunderlan ass . 3 |Yellow [Medium | 4,682 82 :
Johnson’s Yellow Dent. . .|J. W. Moss, West Cheshire . . 3 |Yel : e
low |Late 7,226| 184] 62.7|11
Klondyke - = George Hale ‘Westport. . S Yel ‘ : W
Bl GoCeop Tl T e g Yellow Late 11,082 196] 59.5| 98| 81(3,748
s g i Peékha,m Woodsto.c].g. e e . Yellow Late. 6,301| 141} 60.9(108] 92| 401
e e R e - nn e 2 Yellow Medium | 4,789| 120| 47.6(101) 96| 243
; low |Medium | 6,553| 151| 61.7|112
Leaming................|L. P. Drake, "Harwinton 1 Yell i . e
el e e Hamllton it e : Ye ow |Medium | 2,562| 61| 49.0| 86| 100| 86
me..... .o Hamlion sBllinotion ot 0 o S0 Rl ellow |Medium | 5,338 123| 58.4|1
%Zg.;lqgg ................ \];V gslt;an’cel{rman Bafieldss ool 3 |Yellow |Medium 7:450 170| 66.6 l(l)g gg ggé
Lea,mingm. il o Ao FeeS 3 oreENonmiches ot s = h o e 1 |Yellow |Very late | 6,114| 112| 13.6| 23] 77| 707
Lea,ming. e gnce, Nenla OMOE . - . i 3 [Yellow [Late 6,553] 167| 62.5/112| 87| 458
e el el L S U (s T e i S o s R e ISR B 3 [Yellow IMedium | 5,046! 90! 56.8/ 93/ 96l1,479

Leaming. . [W. J. Wel ot =1
Long Island Dent . LG E. Salmon, Brooklyn .................. 2 |Yellow |Early
Long s Champion Dent.. . [Whitehorse Farms, Paoli, Pa. . ...l 1 |Yellow [Very late 229|. =
Taces Fawortte. oo - Suffolk Co-operative Assoc., Ma’ctltuck Ny 3 |Yellow |Late 187| 6323 113
Mason’s White Dent. . .. .|W. W. Chappell, North enkin= . - 4 |White [Medium 79| 54.5|100| 100 142
Mastodon . - B G PackardzDover; Dol n o i i 2 |Yellow |Very late |15, ‘026| 309| 67.5102| 75| 510
Early Mlch1gan ..|G. A. Erskine, ’ Guilford . e oo s i¥ellowiaMediim 5,632 129| 65.1|119] 90| 328
Minnesota White Ca,p ..|C. 8. Griswold, West ekt 7t 4 [Yellow |Medium | 6,532| 117| 65.9/106] 91| 520
Minnesota No. 13. .. [W. AL Stockmg & Sons, Weatogue. .......ovu.0... 3 |Yellow |Early 2,834 70| 43.1| 89| 105| 504
New Hampshire No. 500.. |[New Hampshire Expenment Station, Durha,m, N.H.| 2 |[Yellow |[Veryearly| 1 920 43| 46.2| 72| 106| 247
Northern White Dent. . . . |B. W. Bishop, Guilford.. : 5 |White |Very late 8,413 171| 61.4/109| 77(4,978
Peck’s Yellow Dent. .. .. .[W. O. Peck, East e 3 |Yellow [Medium | 4,697| 117| 67.6/123| 97 264
Pride of the North. ... .. |Connecticut Agricultural College, Storrs. . 'l 9 |Yellow |Medium | 5,346| 114| 59.7/104| 95| 554
Pride of the North....... 1. N. Hollister, Glastonbury . . 1 |Yellow |Medium | 5,203| 92| 49.7| 76| 92| 92
Pride of the North....... L. W. Kirk, Hamden.. 1 |Yellow |Medium | 5,766 106| 44.4| 74| 97| 88
Pride of the North....... H. Larkham, Norwichtown. . o 7 [Yellow [Medium | 4,304 79 48.3| 814 100 27
Reynolds’ Dent . ..|W. W. Reynolds, New Britain . o oae ol I ellowe [laate 5,260 96| 45.2| 76| 93| 91
Seiota. . .. .|B. F. Page, Durham. . S 19 Wellow (Medium | 3,727| 111 52.0{111| 103| 631
Sharon White Cap ...|B. K. Dean, Sharon. U 7 |Yellow |[Medium | 4,072 93| 59.9|1101 99 245
Silver King.............[Roy McDonald, Menomome, Wisconsin. . 3 |[White |[Medium | 4,460| 112| 60.6/112| 96| 193
Sutton’s Dent. . ......... R. C. Wilcox Sons, Guilford . s % (Nellowallate 6,354| 145| 61.8|111| 881,126
Sweepstakes-. . .....|S. L. Hollister, Washington. ..................... 1 |Yellow |Late 7,793| 143| 46.4| 78| 85| 246
Sweepstakes . . .. .|Alex. Smith, Clintonville. 1 [Yellow |Late 6,064| 111} 50.2| 84| 84} 203
Sweepstakes. . "|West Branch Seed Growers’ Assn Wllhamsport Pa| 2 |Yellow |Late 6,361| 175| 84.4{155| 90| 222
Tryon Dent. . J. E. Daniels, Middletown .. 3 |Yellow [Medium | 5,248| 92| 69.8/109| 96/ 37
U.S.Dept.of Agrlc ‘No.119|Office of Cereal Investlgatlons, Bureau of Plant Ind -

Wash., 2 |White |Very late |13,821| 260| 54.2| 82| 75| 749
U.8. Dept. of Agric. No. 125|Office of Cereal Investxga.tlons, Bureau of Plant Ind

Washs, DG e o e oo i anis 1 [Yellow |Late 7,955 162| 98.3|142| 89 56
TU.8. Dept. of Agric. No. 133|Office of Cereal Invsetigations, Bureau of Plant Ind.,

. Wash., B O o cn s oo i 3 |Yellow |Medium | 3,292| 83| 51.8] 97| 98 114

‘Webber’s Dent. ......... Dept. of Plant Breeding, Cornell Univ., Ithaca, N.Y.| 2 [Yellow Early 3,696 72| 59.3| 92| 103| 220
Webber’s Dent. . ... .....|[Willis Frost, Bridgewater........................ 6 |Yellow [Medium | 6,086| 141| 61.9|114| 78| 795
White Cap. s et G. D. Hall, Wallmgford ......................... 6 |Yellow [Medium | 3,486 69| 51.9| 88| 97| 479
White Capiccconevon (W B Herr, Broodun= oo Lo o 3 |Yellow |Medium | 5,044 112| 62.5|114] 92| 149
White Cap..............|L C. Root & Son, Farmington................... 1 [Yellow |Medium | 6,268| 128| 83.6|121] 94 0
White Cap.............. Henry Squires, New Milford. . .- vovevneeneeneans 1 |Yellow (Medium | 3,717| 88| 59.3/103] 98| 38
White €ap..............|N. 8. Strong, North Plain. ...............ccoenne 9 |White |Early | 3,402| 62| 45.9| 79| 102 115
White Cap..............|Joseph Whathley, Kent..............c.ccoo0o... 1 |Yellow |Medium | 3,497| 104| 43.7|114| 96| 544
White Cap. .. .+ .....|West Branch Seed Growers Assn., lehamsport Pa.| 1 |Yellow [Late 7,871| 161|109.9|159] 89| 32
Woodford’s Dent. ....... G. C. Woodford, Plainville . 9 |Yellow [Medium | 4,928 117| 42.2| 891 911 553
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Bahler’'s White Dent. . .. ...|Adolph Bahler, Ellington. . 4 |White |Earl 272 8
Brewer’s Dent.............|N. H. Brewer, Hockanum . 7 |Yellow Latey 24.3 l:lé llli gg gg gg 5
Century Dent............. S. M. Waldron, New Milford . 6 |Yellow|Early  |27.4f 134/12.5| 60| 3.4| s0
Connecticut Dent..........|C. L. Howes, Stamford.............coocovii..n. 4 |Yellow/Medium [25.6| 124[13.0| 61| 3.3| 76 5
Cornell No. 11 ... o Dept. of Plant Breeding, Cornell Univ., Ithaca, N.Y.| 2 [Yellow|Early 28.5| 136{11.2| 57| 3.3] 79 B
Cornell ’No. 12............|Dept. of Plant Breeding, Cornell Univ., Ithaca,, N.Y.| 2 |[Yellow|Early 27.7/131[11.9] 60| 3.4 79 g
Cl}rtan} s Yellow Dent. . ... [E. Curtain, East Windsor . . e 1 |Yellow|Late 23.6| 117/14.6| 66| 3.6| 82 B
Dibble’s Yellow Dent. .. .. .|Dibble Seed Co., Honeoye Falls e 2 |Yellow|/Medium [26.0| 126/13.2| 61| 3.3| 73 ;
Bowd Dent..cir oo R. C. Wilcox Sons Guilford . coveoneea| 3 (YellowMedium 25.1f 123(14.4| 71 3.4 82 "°
Eurelfa. ................... Ross Bros. Seed Co Worcester M 7 [White |Very late [20.4| 100[21.2| 100| 4.3| 100 @
Funk’s 90 Day .. .« .. .|Funk Bros. Seed Co Bloommgton lilgeeee. oo = 3 |Yellow|Late 24.5| 119(15.5| 71| 3.7| 82 &
Gelston’s Ensﬂage ....|W. I. Gelston, East Haddam. ... ...ooovoronn, 5 [Yellow|Late 23.2| 100[15.8| 75.3.6] 81 E]
Golden Dent. . il Woodford Avon. . 6 [Yellow|Medium (23.2| 114|14.0| 64| 3.3| 72 ©
Golden Dent. . .. ... |Alex Smith, Clintonville. . 2 |Yellow|Medium [23.9| 122|11.9| 58| 2.9] 73 2
Gold Nugget Flint. s o Mary Ba.co_n, Kent . 4 |Yellow|Medium [25.4| 126/12.8| 61| 3.2| 75
Hastings Dent . .«...|W.S. Hastings, e R 1 |Yellow|Very early|34.7| 172| 7.3 47| 2.6| 80 =~ .
Hazenhurst White Cmp ..... E. Hazen, Haddam. . 2 |Yellow|Medium [26.0| 123|16.0{ 80| 4.3| 99 %
Herr's Yellow Dent. .. .. ... W. F. Herr, Brooklyn, . ... ..o0 ioernsisirinins 1 |Yellow|Early  [32.4| 148[13.6| 54| 4.3 77
Hickory King.. SaatiHarry Carter Gullford 3 |Yellow|Early 27.5| 136(12.9| 63| 3.5| 86 &
Harly Huronino.o 0 o -.|Joseph Harris Co., Coldwater, N. Y. 1 |Yellow|Early 29.9| 148| 9.7| 40| 2.7| 57 =
Early H’uron .............. M. H. Williams, Sunderland Mass. 2 |Yellow|Early 28.0| 135(11.7| 54| 3.1 69 &
Johnson’s Dent............|J. W. Moss, West Cheshlre ..................... 2 |Yellow|Late  [24.0| 114]16.1| 70| 470] 93 2
Klendyle-ce ol < ol Qeorge Hale, Westport. .. eoiier i 4 Yellow|Very late (21.5) 106(16.7| 79| 3.6| 83 4
Lakeside Dent............ N. Jones, South Windsor. . ..............oooo...| 4 |Yellow/Medium [248| 122/14 3| 70/ 3.8 90 X
Lakeside Dent............IS. H. Peckham, Woodstock. ... ................. 2 [Yellow/Medium [24.9] 129110 8| 59| 2.8 80 3

Beaming - ovr i Heman Beardsley, Roxbury..................... 6 |Yellow|Medium |25.2] 123|14.9] 71) 3.7| 86
Leaming..................|Farm Dept., Conn. Agric. College, Storrs. . .| 2 [Yellow|Late 21.7| 107|18.6| 85| 4.1| 95
Lealping. .. .. .- .. ;. .o.... . \Hurley Grant Hardware Co., Willimantie. . 1 |Yellow|Late 19.4| 106|15.6| 73| 3.1| 78
leaming..................|Thomas Griswold, Wethersfield . 1 [|Yellow|Late 22.5| 112/13.2| 60 3.0 69
Leaming.................. Harrison Ha,mxlton, Elhngton 4 [Yellow|Medium [26.2| 129{12.0| 59| 3.2 77
FeAlIE Ed. Harris, Middletown. . 1 |Yellow|Medium [24.1| 120|13.4| 61| 3.1] 72
Teamingslo . v ma Wk Lanterman Fairfield. . 2 [Yellow|Medium (25.2| 120(16.6| 83| 4.2| 97
lemmmimes = oo Feed Store, Norwich. . 1 |Yellow|Very late [20.0[ 99| 7.3| 46| 1.4] 43
Tesminga.. ;oo biioi.--ib S5Prince "Xenia, Ohio. . 2 |Yellow|Late 24.3| 116|16.4| 82| 4.0 93
Leaming..................|W. H. Strong, Avon. e 4 [|YellowMedium [26.3| 129(12.4| 61| 3.3| 82
Leaming .vv.....|Vinehill Farm, Elmwood . cevee | 2 Yellow|Early 28.2| 134|12.3| 63| 3.4| 80
Leaming W. J. Wells, South Deerﬁeld Mass . vevo...| 1 [Yellow|Medium [23.4| 128{11.8| 551 2.8] 71 =
Long Island Pentoor v i C. E. Salmon, Brooklyn. . viviiiineaiao.| 1 [Yellow|Barly 28.3| 140( 9.5 61| 2.8] 88 o
Long’s Champion Dent. ... . ‘Whitehorse Farms, Paoll, Pa.. veivivieeoo | 1 [Yellow|Very late [19.2f 90|21.2| 108| 3.9] 92 %
Longfellow Flint........... F. S. Platt Seed Co., New Haven. . . 1 [Yellow|Early 26.2( 130/11.3| 52| 2.9| 67
Luce’s Favorite. . ... .[Suffolk Co—operatwe Assoc., Mattltuck N.Y.. 2 [Yellow|Late 23.3| 111/16.8| 83| 3.8 90 3
Mammoth White Flint. . .. .|0. S. Olmsted, Hazardville . ....| 8 |White |Medium [25.3| 122|14.5| 68| 3.5/ 80
Mammoth Yellow Flint. . .. |Louis Rosenswelg, South Canterbury 1 [White |Medium |24.9| 124/12.5| 57| 3.2 73 8
Mastodon. .o oo o S. D. Woodruff Seed Co., Orange. . vee.o...| 1 [Yellow|Late 23.7]. .- .[14.3] 651 3 il N
Mastodon . cisg o ei R G Packard s Blover, Delaware. .. .............| 7 [Yellow Very late |19.6] 96{21.0| 100| 4.2| 96 g
Mastodon . .......|F. 8. Platt Seed Co., New Haven. . 1 [Yellow|Late 24.1| 120{15.8| 72| 3.7|. 86 &
Early Mlchlvan .. ...|G. A. Erskine, Guilford . 2 |Yellow|Medium [25.9] 129(13.6] 66| 3.5 84 3
Minnesota No. 13 . o WL AL Stockmg & Sons, Weatogue 1 |Yellow|Veryearly|31.6| 156| 8.4 53| 2.8 8 Q
Minnesota White Cap. .....|C. 8. Griswold, West Hartford . . 4 [Yellow|Medium |25.5| 124/13.5| 64| 3.5 80 ﬁ
Northern White Dent. .. .. .|B. W. Bishop, ‘Guilford. . : 5 [White [Late 22.3| 109(17.2| 85| 3.8 92
Peck’s Yellow Dent. .. .....|W. O. Peck, East Haddam . vl 2 [Yellow|Early 28.9| 138(14.1| 70| 4.1| 96
Pride of the North......... Connecticut Agricultural College, Storrs..........| 7 [Yellow Early 26.2| 128/12.4| 59| 3.3| 75
Pride of the North......... 1. N. Hollister, Glastonbury . . e 1 |Yellow|Early 25.7| 12811231 56} 3.2 75
Pride of the North.........|L W. Kirk, Hamden . e i ellow ar 26.7| 132(11.9] 76| 3.2| 98
Pride of the North.........|H. J. La,rkham, Norwichtown. . .. ....oovvoenn, 1 |Yellow|Early 27.3| 135/10.0] 64| 2.9] 91

Red Cobso oo Platt Seed Co., New Haven..................... 1 [White |Late 20.3| 101{18.7| 85| 3.6 83
Reynolds’ Yellow Dent.....[W. W. Reynolds, NewBritain .o oois vo coiss 1 [Yellow|Medium [26.1]| 129| 9.3[ 59| 2.7| 85
Sanford White Flint....... Jesse St. John, Kent. . eihecte e s SRR Wik el liarly 26.2| 130112.3 58] 3.2 75
Sharon White Cap......... E. K. Dean, Sharon . i a3 SiYellowlBarly 28.6| 142|11.4| 56| 3.2| 78
Silver King S Roy McDonald, Menomome, Wisconsin. .. .. ..... 2 |White |Early 28.4| 135{11.9| 58| 3.5 82 R
Stickney’s YelloW Flint. . ... Stlckney, Newburyport, Mass.. 33 2 |Yellow(Early 29.4| 137| 9.3 41l 2.6/ 50 &
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DESCRIPTION OF VARIETIES.
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428 CONNECTICUT EXPERIMENT STATION BULLETIN 259.

Frint VarieTies—Continued.

Variety—Avery’s White Flint.
Source—B. T. Avery, Ledyard.
Description—Stalk short, medium in diameter with many suckers. Ear
lSong and cylindrical. Kernels white, medium size, 8 rows. . Matures well at
torrs.
History—Unknown.

Flglire 33.

Variety—Averill's Yellow Flint.
Source—Albert Averill, Pomfret Landing.
Description—Stalk short and small, with many suckers. Ear medium in

length, small in diameter, small shank, slightly tapering. Kernels deep yel-

low, 8 rows. Matures very well at Storrs.
History—Seed obtained from Vermont about 40 years ago and has been
grown on same farm since then.

Variety—Barnes White Flint.

Source—F. A. Barnes, Preston City.

Description—Stalk medium in height and diameter, with many suckers.
Ear long and cylindrical. Kernels white, medium in size, 8 rows.” Matures
well at Storrs. ;

History—Unknown.

Variety—Beebe’s Yellow Flint.

Source—C. M. Beebe, Uncasville.

Description—Stalk medium in height and diameter, with many suckers.
Ears medium in length, large in diameter. Kernels yellow, large, 8 rows.
Matures very well at Storrs.

History—Unknown.

CORN IN CONNECTICUT. 429

Frint Varmeries—Continued.
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Figure 34.
Variety—Brewer’s Flint.
" Source—N. H. Brewer, Hockanum.
Description—Stalk medium in height, with many suckers. Kernels yel-
low, 8 rows. Matures very well at Storrs.
History—Unknown.
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Figure 35.
Variety—Burwell’s Flint. :
Source—E. E. Burwell, New Haven. :
Description—Stalk medium in height and diameter, with many suckers.

‘Ear medium in length and diameter. Kernels yellow, medium size, 8 rows.
‘Matures well at Storrs.

History—A selection of Canada Yellow Flint. Grown 25 years by Mr.
Burwell. : : A

sk
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Frint Varmeries—Continued.

Figure 36.

Vam'ety——Canada. Yellow Flint.
Source—Thomas Griswold and Sons, South Wethersfield. A
Description—Stalk medium in height, large in diameter, with few suckers.

Ear medium in length, cylindrical. Kernels yellow, medium size, 8 rows.
Matures well at Storrs.

History—Grown for at least 12 years.

Figure 37.

Variety—Canada Yellow Flint.

Source—Jason Lathrop, Plainfield.

Description—Stalle short, medium in size and number of suckers. Ear
medium in length and diameter, cylindrical, small shank. Kernels yellow,
medium size, 8 rows. Matures very well at Storrs.

History—Grown for 50 years on same farm.
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Frint VarieTies—Continued.

> Figure 38.
Variety—Chace’s Yellow Flint. i
Source—M. W. Chace, Pomfret Landing. ; ;
Description—Stalk short, medium in diameter, with many suckers. Ear
medium in length, large, cylindrical. Kernels yellow, medium size, 8 rows.

- Matures very well at Storrs.

History—Brought into vicinity of Pomfret from Rhode Island in 1841.

' Originally called “Hawkins Corn.”

Variety—Connecticut Yellow Flint.

Source—O. S. Olmsted, Hazardville. ) 3

Description—Stalk short and small, with many suckers. Ear medium in
length and diameter, well capped. Kernels yellow, large and close together,
8 rows. Matures very well at Storrs. 3 : )

History—Seed from Canada 60 years ago. Mr. Olmsted has crossed it twice
with other yellow flints since then. Seed selected carefully.

Variety—Canada Yellow Flint.

Source—L. S. Abbe, Hazardville. EEO:

Description—Stalk short and small, suckers medium in number. Ear short,
medium in diameter, tapering. Kernels yellow, medium size, 8 rows. Matures
very well at Storrs. i

istory—Grown for 50 years on same farm without change.
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Frint VaArieTies—Continued.
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Frint VarieTies—Continued.

Figure 39.
Varety—Crowell’s Prolific. :
Source—David Crowell, Middletown.

Massachusetts.

Description—Stalk tall and large. Ear long, cylindrical. Kernels yellow,
8 rows. Matures fairly well at Storrs. 2
 History—Grown for 100 years on the same farm, originally brought from

Variety—Double Capped White Flint.
Source—W. A. Thrall, Windsor.

Figure 40.
Variety—Davis Yellow Flint.
shank very small. Kernels white, of medium depth and size, 8 rows. Ma-
tures very well at Storrs. ;
History—Unknown.

Source—P. E. Davis, Granby, Mass.
Description—Stalk very short and very small, with many suckers. bEar .
utt, [

very short and very small, cylindrical, very well capped at tip and

Variety—Fairview Flint.

Source—Harrison Hamilton, Ellington.

Description—Stalk medium in height and diameter, with few suckers. Ear
Description—Stalk short and small, wi

medium in length. Kernels yellow, 8 rows. Matures very well at Storrs.
History—Originated from a cross of a flint of the Longfellow type with a

grgnall cob, amber colored variety. Has existed as a distinct variety about
years.

Variety—Frost’s Yellow Flint.
. Source—Charles Frost, Sherman.
th few suckers. Ear medium in
length and size. Kernels yellow, 8 rows. Matures very well at Storrs.
History—Unknown.
Variety—Fenn’s 12 Row.
Source—R. M. Fenn, Middlebury.

Description—Stalk medium in height and diameter, with few suckers.
Ear medium in length, small in diameter. Kernels variable in color, largely
yellow, medium depth and size. Matures well at Storrs.
| History—Said to have originated as a cross of different varieties. Obtained
from W. H. Taber of Quaker Hill, Pawling, New York over 40 years ago.
: i
Description—Stalk medium in height, small in diameter, with few suckers.
Ear medium in length, large in diameter. Kernels dark yellow, medium
depth, small, 12 rows. Matures at Storrs. .
History—A selection from Basham’s Longfellow.
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Frint VarisTies—Continued.

Fuint Varieries—Continued.

Figure 42.

Variety—Griswold’s 90 Day.

Source—Thomas Griswold and Sons, Wethersfield.

Description—Stalk short and small, with few suckers. Ear short and small,
cylindrical, well capped, small shank. Kernels yellow, 8 rows. Matures very

well at Storrs. ! e
History—Xnown to have been grown in the vicinity for at least 12 years.

Figure 41.

Variely—Gold Nugget.
Source—Mary Bacon, Kent. -
Description—Stalk medium in height, large, with very few suckers. Ear
medium in length, very large in diameter, rather coarse. Kernels light yel-
low, medium depth, very large, 8 rows. Matures fairly well at Storrs.
History—Hall’s Golden Nugget from Joseph Harris Seed Co., Coldwater,
New York, grown about fourteen years in Kent. Originated by Levi P. Hall

about 1873.

Variety—Gold Nugget.
Source—A.. 1.. Purdy, Port Chester, N. Y.
Description—See Bacon’s Gold Nugget.

Variety—Gold Nugget.
Source—J. B. Stratton, Watertown. !
Description—See Bacon’s Gold Nugget. Seed from same source.

Variety—Hathaway’s Yellow Flint.

Source—Auburn, Maine. ;
Description—Stalk short and small, with few suckers. Kernels yellow, 8

rows. Matures very well at Storrs.
History—Unknown.

Figure 43.

Variety—Hauschild’s Yellow Flint.

Source—Julius Hauschild, Storrs. :

Description—Stalk medium in height and diameter, with many suckers.
Ear medium in length. Kernels variable in color, mostly yellow, 8 rows.

Matures well at Storrs. ! i
History—Has been mixed with other strains of different color.
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Fuint Varieries—Continued.

Variety—Ha%es’ Canada Flint.
}S’)our(:g?M. . Hua,(yes, dGranby.
escription—Stalk medium height with man kers.
rows. Matures at Storrs. > Gl suc' o
History—Unknown. A

Vartety—Healey’s Yellow Flint.
Source—L. H, Healey, Woodstock.
Description—Stalk short and small, with few suckers. Ear medium in
length and diameter. Kernels yellow, medium depth and size, 8 rows. Matures
ver}; well at rl@torrs. ’
1story—The result of a cross between Sheffield flint from Massach
and Early Canada from New Hampshire. Grown for ten years. u;etts

Variety—Isben’s Yellow Flint.

Source—J. C. Isben, North Haven.

Description—Stallk medium in height and diameter with few suckers. Ear
medium in length, large in diameter. Kernels yellow, medium depth and size
8 rows. Matures fairly well at Storrs. i

History—Seed obtained from F. 8. Platt Seed Co. about 14 years ago.

Figure 44.

Variety—King Philip.

Source—W. E. Price, Warehouse Point.

Description—Stalk medium in height and diameter with few suckers. BEar
rather short, medium diameter, cylindrical, well capped. Kernels red, of
medium depth and size, 8 rows. Matures very well at Storrs. :

History—Brought from Rhode Island about 85 years ago.
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Frint Varreries—Continued.

Variety—Longfellow.

Source—John Basham, Middlebury. :

Description—Stalkk medium in height and diameter and number of suckers.
Ear long and small in diameter. Kernels dark yellow, medium depth and
size, 8 rows. Matures at Storrs. :

History—Unknown.

Variety—Longfellow.

Source—P. J. Behan, Roxbury. ! - \

Description—Stalk medium in height and diameter, with few suckers. Ear
long, small in diameter. Kernels yellow, shallow, medium size, 8 rows.
Matures well at Storrs. :

History—Mr. Behan selects his seed from stalks with two ears.

Figure 45.

Variety—Longfellow.

Source—N. G. Gelston, Sherman. e, :

Description—Stalk of medium height, rather small in diameter, with few
suckers, Ear long, small in diameter. Kernels yellow, shallow, medium size,
8 rows. Matures well at Storrs. ]

History—Mr. Gelston has grown this strain for 10-15 years. Uncertain as
to source. Selects his seed at husking.

Variety—Longfellow.

Source—F. 8. Platt Seed Co., New Haven. :

Description—Stalk medium in height. Ear long. Kernels yellow, 8 rows.
Matures well at Storrs.

History—Seed grown in Connecticut.
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Frint Varieries—Continued.

CRE st

Figure 46.

Variety—Longfellow.

Source—Reuben Keeler, Bridgewater.

Description—Stalk medium in height and diameter with few suckers. Ear
long, small in diameter. Kernels dark yellow, shallow, medium size, 8 rows.
Matures well at Storrs. .

History—Is mixed with Pied Flint, a variety of similar type.

Figure 47.

Variety—Longfellow.

Source—N. R. Mosher, Sherman.
Description—See Keeler’s Longfellow.
History—Unknown.
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' Frint VarierTiss—Continued.

Variety—Longfellow.
Source—C. H. Savage, Storrs.
Matures

: : Description—Stalk medium in height. Kernels yellow, 8 rows.

well at Storrs.
History—Unknown.

Variety—Mammoth White Flint.
Source—O0. S. Olmsted, Hazardville.
Description—Stalk tall and large, with few suckers. Ear long and large in

diameter. Kernels white, 8 rows. Matures at Storrs.
] i ‘History—Unknown. :

Figure 48.

Variety—Mammoth Yellow Flint.
Source—Louis Rosensweig, South Canterbury. > y
Description—Stalk tall. Ear long, small shank, slightly tapering. Kernels

light yellow, 8-12 rows. Matures at Storrs.
History—Unknown.
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Frint Varmerres—Continued.

Variety—MecLean’s Flint.

Source—J. B. McLean, Simsbury.

Description—=Stalk medium in height and diameter, with many suckers.
Ear medium in length and diameter, cylindrical. Kernels yellow, medium
depth and size, 8 rows. Matures well at Storrs.s"

History—Mr. McLean crossed a strain of Canada Yellow Flint with a much
larger variety ten years ago and by careful selection since then has obtained
the corn described here. It has won several prizes at corn shows.

<

Variety—Montgomery’s White Flint.

Source—Phelps Montgomery, Mt. Carmel.

Description—Stalk medium in height, many suckers. Ear medium in length.
Kernels white, 8 rows. Matures at Storrs.

History—Seed purchased from Peter Henderson Seed Co., grown several
years in Connecticut. !

Figure 49.

Variety—Pied Flint.

Source—Reuben Keeler, Bridgewater.

Description—Stalk medium in height and diameter, with few suckers. Ear
long, rather small in diameter, cylindrical. Kernels vary in color, white or
vellow, rather shallow, of medium size, 8 rows. Matures fairly well at Storrs.

History—This variety is the result of crossing yellow and white flints. Has
been grown for sixty years. Seed obtained from Lyman Smith. Selects seed
at husking.

Variety—Red Flint.

Source—Albert Hale, South Coventry.

Description—Stalk short. Ear medium in length. Kernels red, 8 rows.
Matures very well at Storrs.

History—Unknown.
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3 Frint VARIETIES~Cont'£nued_.

Figure 50.
; Variety—Red Flint.
i Source—Benjamin Neleber, Colchester. .
A Description—Stalk medium in height and diameter, with few suckers. Ears
B medium in length and diameter. Vary in color, red or yellow and white.
Matures well at Storrs.
History—Unknown.

F i wes EAUUNCR AR UUUL U LN
2§§'5!’§§-§vf:‘_ T

v e e e R A

Figure 51.
Vartety—Red Flint. )
Source—S. F. Brown, Windsor.
Description—Stalk medium in height, diameter and number of suckers. Ear
medium in length. Kernels red, medium size and depth, 8 rows. Matures

very well at Storrs. ; !
I}}istory—Is a strain of King Philip known as Hill’s Red Flint.
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Frint Varierres—Continued.

Variety—Red Glaze.

Source—J. H. Wilson, Baltic.

Description—Stalk medium in height, large in diameter, with few suckers.
Ear medium in length, slightly tapering, well capped. Kernels white except
those at tip which are pinkish, 8 rows. Matureg-very well at Storrs.

History—Was grown in South Swansea, Mass., for many years, where it y
matured in about 105 days. Frint Varierres—Continued.

Variety—Rhode Island White Flint.
i Source—W. P. Briggs, Lebanon.

- ; : Description—Stalk short and small in diameter, with many suckers. Ear
short, medium in diameter, cylindrical, well capped. Kernels white, shallow,
large, 8 rows. Matures well at Storrs.

History—MTr. Briggs has grown this variety for 30 years. Obtained his
seed from Robert Carpenter, also of Lebanon.

Figure 52.

Variety—Rhode Island Premium.

Source—W. J. Clark, Woodbury. .

Description—Stalk short and very small in diameter, with many suckers.
Ear short and small, cylindrical, well capped. Kernels red, medium in depth
and size, 8 rows. Matures very well at Storrs.

History—Has been grown on same farm for thirty years. Mr. Clark ob- ‘. !
tained seed from R. W. Martin of Woodbury. Selected seed for past seven ! Figure 53.
years from two and three-eared stalks. ‘ Variety—Rhode Island White Flint.

%ou’rce—-F. WS N1 iw’c.on(,:1 South C}alnterburyE ; P S

Variety—Rhode Island White Flint. E escription—Stalk medium in height. ar medium in length, slightly

So%?geﬂE. P(? §afni§ Norwi?:h‘ s | ﬁpgnng, IOISlg type of Rhode Island White. Kernels white, large: 8 rows.
i & atures at Storrs. .

Description—Stalk medium in height and diameter, with many suckers. :
Ear medium in length and diameter, slightly tapering. Kernels white, medium History—Unknown.
in depth, rather large, 8 rows. Matures at Storrs, i : ;
Hustory—Grown forty years on the same farm. Originally from Rhode 3 Vartety—Rhode Island White Flint.
Island. : Source—A. A. Young, Jewett City.
T S ; Description—See R. 1. Exper. Station’s White Flint

Variety—Rhode Island White Flint. History—Originally from Rhode Island Experiment Station.

Source—R. C. Botham, Pomfret. i

Description—Stalk short and small in diameter, with many suckers. Ear
short, medium in diameter and well capped. Kernels white, large, 8 rows
Matures well at Storrs.

History—Unknown.
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Frint Variemies—Continued.

Figure 54.

Variety—Rhode Island White Flint.

Source—Rhode Island Experiment Station, Kingston, R. I.- .

Description—Stalk medium in height, small in diameter, with many suckers.
Ear short, medium in diameter, well capped. Kernels white, medium depth
and size, 8 rows. Matures well at Storrs.

History—Grown on the Experiment Station farm for at least 10 years.
Originally from F. E. Marchant in the same locality who has raised this corn
for a long period of time.

Variety—Root’s Yellow Flint.

Source—L. C. Root, Farmington.

Description—Ear short and very small. Kernels yellow, shallow, medium
in size, 8 rows. Matures well at Storrs. 3

History—Unknown.

Variety—Sanford White Flint.

Source—C. E. Hough, Washington.

Description—See St. John’s Sanford White Flint.

History—Mr. Hough obtained his seed from Albert Carlson of New Milford,
who in turn obtained his from Kent.
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Frint \’ARIETIEs—Continued.

Figure 55.

Variety—Rosebrooks’ Flint.

Source—Charles Rosebrooks, Storrs.

Description—Stalk short. Ear medium length. Kernels yellow, 8 rows.
Matures well at Storrs.

History—Grown for nearly fifty years on same farm.

Figure 56.

Variety—Sanford White Flint.

Source—Jesse St. John, Kent.

Description—Stalk medium in height and diameter, with few suckers. Ear
medium in length and diameter, cylindrical. Kernels white, of medium depth
and size, 8 rows. Matures well at Storrs. 1

History—Grown for 30 years or more on the same farm. Original source
unknown.
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FrinT VaArieTIES— Continued.

* Variety—Schultz’s White Flint.
Source—W. F. Schultz, Saybrook.
Description—Ear of medium length and diameter. Kernels white, of
- medium depth and size, 8 rows. Matures well at Storrs.
History—Unknown. e

Variety—Sheffield Yellow Flint. ¢

Source—Farm Department, Connecticut Agricultural College, Storrs.
. Description—Stalk medium in height. Ear medium in length. Kernels
yellow, 8 rows. Matures well at Storrs. -

History—Unknown.

Figure 57.

Variety—Sheffield Yellow Flint.

Source—C. H. Sage, New Canaan.

Description—Stalk medium in height, small in diameter, with few suckers.
Ear short and of medium diameter. Kernels yellow, 8 rows. Matures very

- well at Storrs.

History—MTr. Sage has grown this strain for 12-15 years, obtaining his
original seed from James Cahill, Sheffield, Mass., and two years ago from Peck
Brothers, Sheffield, Mass.

Variety—Sheffield Yellow Flint.

Source—C. E. Borger, New Preston.
Description—See Healey’s Yellow Flint.
History—Obtained seed from Massachusetts in 1909.

Variety—Silver Triumph.

Source—C. J. Anderson, New Preston. ;

Description—Stalk medium in height, large in diameter, with few suckers.
Ear medium in length, large in diameter; kernels white, deep, large, 8 rows.
Matures fairly well at Storrs.

History—Mr. Anderson obtained his seed in 1920 from A. A. Biery Seed Co.,
Clarinda, Iowa. Matured in 100 days in 1920.
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Frint Varieries—Continued.

Figure 58.

Variety—Skilton’s Yellow Flint.

Source—Julius Skilton, Watertown. ; J

Description—Stalk of medium height and diameter, with few suckers. Ear
medium in length, small in diameter, tapers very little. Kernels dark yellow,
shallow, of medium size, 8 rows. Matures well at Storrs.

History—Has been grown for fifty-three years on the same farm. Seed
selected very carefully at husking time. = Originally from New York.

Variety—Smut Nose Flint.

Source—G. A. Skilton, Watertown. i ' ]

Description—Stalk medium in height, small in diameter. Ear medium in
length and diameter. Kernels white, except those at tip, which are pinkish,
of medium depth and size, 8 rows. Matures well at Storrs.

History—Grown for 40 years on the same farm. Originally from Robert

Skilton, 1y

Variety—Stickney’s Yellow Flint.

Source—G. E. Stickney, Newburyport, Mass. | :

Description—Stalk of medium height and diameter, with few suckers. Har
medium in length and diameter, cylindrical. Kernels yellow, 8 rows. Matures
well at Storrs. ; v

History—This variety is the result of crossing and careful selection of the
hybrid for cylindrical well-capped ears.

Variety—Stickney’s Yellow Flint.

Source—L. J. Grant, Wapping. ] §Iptajrg

Description—Stalk medium in height and diameter, with few suckers. Ear
medium in length, small in diameter. Kernels yellow, shallow, of medium size,
8 rows. Matures well at Storrs. )

History—See G. BE. Stickney’s Yellow Flint.
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. FLINT VARIETIES—Continued.

Figure 59.

Variety—Smut Nose Flint. .

Source—Robert Skilton, Morris. .

Description—See G. A. Skilton’s Smut Nose White Flint.

History—Mr. Skilton and his father have grown this variety for 62 years
on the same farm. Select seed at husking.

Variety—Taylor’s Yellow Flint.
Source—G. E. Taylor, Shelburne, Mass.
Description—Stalk medium in height, diameter and number of suckers.
g.ar medium in length. Kernels dark yellow, 8 rows. Matures very well at
torrs. f
History—Brought from South Hadley in 1814 and raised on the same
farm for 110 years. [

Vartety—U. S. Department of Agriculture No. 193.

Source—Office of Cereal Investigations, B. of P. I., Washington, D. C.

Description—Stalk tall and large with few suckers. Ear medium in length,
very large in diameter, resembling “Gold Nugget.” Kernels light yellow,
deep, very large, 8 rows. Does not mature well at Storrs.

Hustory—A selection from Hall’'s Golden Nugget secured from Jacob
Kotzenstein of Hamburg, New Jersey, in 1914. Bred by the U. S. Dept. of
%Igriculture from 1915 to 1921 at Rhinebeck, New York. See Bacon’s Gold

ugget.

Variety—Wheaton’s 12 Row.

Source—E. M. Wheaton, Putnam.

Description—Stalk medium in height, small in diameter, with few suckers.
Ear medium in length, large in diameter. Kernels dark yellow, shallow,
small, 12 rows. Matures very well at Storrs. ;
15History—Result of crossing 12 rowed dent with 8 rowed flint. Grown for

years.
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Frint Varieties—Continued.

Figure 60.

Variety—Tucker’s Yellow Flint.

Source—F. E. Tucker, Vernon. L i

Description—Stalk medium in height and diameter, with few suckers. Ear
short. Kernels yellow, 8 rows. Matures well at Storrs. g

History—This variety is the result of crossing Canada Yellow Flint with
Holden’s about thirty years ago: since then seed has been selected very care-
fully in the field. .

Figure 61.

Variety—Yellow Dutton. i

Source—C. H. Bissell, Lakeville. B ‘ ;

Description—Stalk of medium height and small in diameter, with a medium
number of suckers. Hars medium in length, large at butts. Kernels light
yellow, shallow, small, 12 rows. Matures well at Storrs.

History—Grown for fifty years by Mr. Bissell.
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Frint VArieTiES—Concluded.

Variety—Yellow Dutton.

Source—H. Johnson, Washington. \

Description—Stalk of medium height, small in diameter. Ear medium in
length, small in diameter. Kernels light yellow, of medium depth, small, 12
TOWS.

History—Unknown.

Variety—Zwick’s Yellow Flint.

Source—Louis Zwick, Plantsville. *

Description—Stalk of medium height and diameter, with few suckers. Ear
medium in length and diameter. Kernels light yellow, of medium depth and
size, 8 rows. Matures fairly well at Storrs.

DENT VARIETIES.

Variety—Bahler’s White Dent.

Source—Adolph Bahler, Ellington.

Description—Stalk medium in height and small in diameter. Ear rather
short and thick. Kernels white, deep, medium in size, 16-20 rows. Matures
very well at Storrs. .

History—Originally from Illinois. Grown in Ellington for 20 years.

Figure 62.

Variety—Brewer’s Dent.

Source—N. H. Brewer, Hockanum.

Description—Stalk tall and large. Ear medium in length and thickness.
Kernels yellow, deep, rather small, 16-20 rows. Does not mature at Storrs.
o Pgst%ry—Result of several years’ selection out of Reid’s Yellow Dent, by

. H. Brewer.

Variety—Brewer’s Dent.

Source—B. F. Page, Durham.

Description—Stalk medium in height and diameter. Ear short and thick.
Kernels yellow, 16-22 rows. Does not mature at Storrs.

History—From N. H. Brewer.
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Dent Varieries—Continued.
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Figure 63.

Variety—Century Dent. !

Source—S. M. Waldron, New Milford. F ! Iy

Description—Stalk medium in height and diameter. Ear medium in length
and diameter. Kernels yellow, deep, medium in size, 14-1& rows. Matures

~ well at Storrs.

History—Bought in Buffalo, N. Y., about 1902 from a silo company.
Supposed to be a pedigreed corn.

Variety—Clark’s Early Wonder.

Source—Harris Seed Company, Coldwater, N. Y. Pl

Description—Stalk medium in height and diameter. Ear medium in length
and diameter. Kernels yellow, deep, medium in size, moderately to roughly
indented, 14-18 rows.

History—Obtained seed about ten years ago from Clark & Son, Wayland,
Michigan.

V ariety—Dibble’s Yellow Dent.

Source—Dibble Seed Company, Honeoye Falls, N. Y. i

Description—Stalk medium in height and diameter. Ear medium in length
and diameter. Kernels yellow, 12-16 rows. Does not mature well at Storrs.
History—A strain of Leaming selected and grown by the Dibble Seed Com-

pany.
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Dext VarteTies—Continued.

Figure 64.

Variety—Connecticut Dent. _

Source—C. L. Howes, Stamford.

Description—Stalk medium in height and diameter. Ear medium in length
and diameter. Kernels yellow, 16-18 rows. Does not mature well at Storrs.

History—From Dibble's Early Yellow Dent. Bred by “ear to row’”’ method
by Mr. Howe.

Variety—Cornell No. 11.
Source—Dept. of Plant Breeding, Cornell University, Ithaca, N. Y.
Description—Stalk short and slender. Ear short and medium in diameter.
é(ernels yellow, mediumly deep, small, 12-20 rows. Matures very well at
torrs.
History—Isolated from Pride of the North by eight years of ear-to-row
selection in Cayuga Co., New York.

Variety—Cornell No. 12.

Source—Dept. Plant Breeding, Cornell University, Ithaca, N. Y.

Description—Stalk short and slender. Ear short and large in diameter.
Kernels yellow, deep, medium in size, 18-20 rows. Matures well at Storrs.

History—Isolated from Funk’s 90 Day by five years of ear-to-row selection

in Westchester Co., New York.

Variety—Curtin’s Yellow Dent.
- Source—E. Curtin, East Windsor.
Description—=Stalk tall, medium in diameter. Ear long and tapering.
Kernels yellow. Does not mature at Storrs. ;
History—Unknown.
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Dent Varieries—Continued.

Figure 65.
Variety—Dowd Dent.
Source—R. C. Wilcox & Sons, Guilford.
Description—Stalk medium in height and diameter. Far long.
light yellow, 10-14 rows. Matures fairly well at Storrs.
History—Unknown.

453

Kernels

Figure 66.

Variety—Eureka.

Source—Ross Brothers Seed Company, Worcester, Mass.

Description—=Stalk very tall and very large. Ear long and large.
white, mediumly deep and very broad. Never matures at Storrs.

History—Grown on James River in Virginia.

Kernels
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Dent Varieries—Continued.

Variety—Yellow Eureka. %

Source—Peter Henderson & Company, New’

Description—Tall, large silage variety. :

History—Grown by I. S. Long, Richland, Lebanan County, Penn., about
20 years ago. i

S’(ork City.

Variety—Funk’s 90 Day. Sl

Source—Funk Bros. Seed Company, Bloomington, IlL

Description—Stalk tall and quite large. Kernels yellow, 14-18 rows. Does
not mature well at Storrs.

History—Originated by E. D. Funk in 1892 from a selection following a
cross of a small eared early corn and a late variety.

Figure 67.

Variety—Gelston’s Ensilage.
%ource——-W._I..s g.lell{Stf?aI.lli Ea.i{, 1Ha,dda,m.
escription: and large. Ear long, large and slightly t i
Kernels yellow, roughly dented. Does not mature at Storrs. e e
History—The result of crossing Early Mastodon on Klondyke.

Varie;fy——Golden Dent.
%ou'rce—-Al(ESSmlilzh, C(}intonvil}lle. - !
escriplion—Stalk medium in height, small. Ear short, medium in diame-
ter. Kernels reddish yellow, 12-14 rows. Matures at Sto’rrs.e R Al
History—Grown in Clintonville for several years.
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DenT Varieries—Continued.
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Figure 68.
Variety—Golden Dent.
Source—P. H. Woodford, Avon.
Description—Stalk medium in height and diameter. Ear medium in length,
large. Kernels reddish yellow, deep, medium size, 14-16 rows. Matures at

Storrs.
History—Grown for 25 years on Mr. Woodford’s farm.

Variety—Hasting’s Yellow Dent.

Source—W. S. Hastings, Somers.

Description—Stalk short and small. Ear short and small. Kernels deep
yellow, mediumly deep, small, 14-16 rows. Matures very well at Storrs.

History—Mr. Hastings had grown it for several years. He obtained the
seed from his brothers in Shelburne, Mass. Brought from West originally.

Variety—Hazenhurst White Cap.

Source—E. Hazen, Haddam.

Description—Stalk tall and large. Ear medium in length, large in diameter.
Kernels yellow with white cap, deep, large, 12-16 rows. Requires a favor-
able season to mature at Storrs.

History—Unknown.

Variety—Herr’s Yellow Dent.

Source—W. F. Herr, Brooklyn.

Description—Stalle medium 1n height, small, ear medium in length, large in
diameter. Kernels yellow, medium in depth and size, 14 rows. Matures
at Storrs. _

History—Unknown.
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Dext Varrerizs—Continued.

Variety—Hickory King.
Source—R.. C. Wilcox & Sons, Guilford. !
Description—Stalk medium in height, large. Ear medium in length, small

in diameter. Kernels yellow, shallow, very large, 8 rows. Matures at Storrs.
History—Unknown. b4

Figure 69.

|

Variety—Early Huron. 1

Source—Joseph Harris Company, Coldwater, N. Y. 5 ]

Description—Stalk short and small. Ear medium in length. Kernels deep !

yellow, 14-16 rows. Matures well at Storrs. L
History—Grown in western New York near Lake Ontario for many years.

Variety—Holcomb’s Dent. B/
Source—P. Holcomb, East Granby. 5
Description—Stalk medium in height. Kernels yellow, slender 14-18 rows,
widely spaced. Matures at Storrs. 3
History—GQGrown and seed selected for 20 years by Mr. Holcomb.

Variety—Johnson’s Dent. N
Source—J. W. Moss, West Cheshire. 4
Description—Stalk medium in height and large in diameter. Ear long and i
large. Kernels light yellow, deep, medium in size, 14-16 rows. Does not 4
mature very well at Storrs.
History—Unknown.
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DenT Varieties—Continued.

Figure 70.
Variety—Early Huron. .
Source—M. H. Williams, Sunderland, Mass. . )
Description—Stalk medium in height and diameter. Ear medium in length.
Kernels deep yellow, 14-16 rows. Matures at Storrs. ’
History—Result of crossing Early Huron and Pride of North. Selected for
several years since.

Figure 71.
Variety—Klondyke.
Source—George Hale, Westport.
Description—Stalk tall and large. Ear long and large. Kernels light yellow,
14-16 rows. Does not mature at Storrs.
History—Unknown.
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DenT VarieTiEs—Continued.

Figure 72.

Variety—Lakeside Dent.

Source—Nathaniel Jones, South Windsor.

Description—Stalk medium in height and diameter. Ear medium in length
large at butt and tapering. Kernels yellow, deep, medium in size, 14-18
rows. Usually matures fairly well at Storrs.

History—MTr. Jones obtained seed from W. I. Cobb & Company, Frank-
lin, Mass. Originally from A. A. Chatfield of Fulton County, Ohio.

Variety—Lakeside Dent.

Source—S. H. Peckham,

Description—Stalk shorter and smaller than preceding variety. Ears short,
medium in diameter and tapering. Kernels deep yellow, medium in dept};
and size, 12-18 rows. Matures at Storrs.

History—Mr. Peckham obtained his seed from Nathaniel Jones of South
Windsor in 1917 and had selected his own seed since.

Variety—Lancaster Sure Crop.

Source—Lancaster County, Penn.

Description—Stalk medium in length and diameter. Ears long and slender
tapering. Kernels deep yellow, smooth and broad, 16-20 rows. :
i History—Originated by Mr. Isaac E. Hershey of Lancaster County,

enna.

Variety—Leaming.

Source—Dibble Seed Company, Honeoye Falls, N. Y.

Description—Stalk of medium height. Kernels yellow, 14-20 rows. Not
tested for grain at Storrs. ;

History—Seed grown at Honeoye Falls, N. Y.
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Figure 73

Variety—Leaming.

Source—Heman Beardsley, Roxbury.

Description—Stalk medium in height and diameter. Ear medium in length
and diameter, tapering. Kernels dark yellow, medium in depth and size,
16-22 rows. Matures at Storrs. f .

History—Mr. Beardsley obtained seed from Ed. Seeley of Roxbury about
1905 and since has acclimated it to his conditions. Selects his seed at husk-
ing or in the crib.

Variety—Leaming.

Source—Peter Henderson Seed Company, New York City.

Description—Stalk medium in height. Kernels yellow, 14-22 rows. Not
tested for grain at Storrs.

History—Unknown.

Variety—Leaming.

Source—Farm Department, Connecticut Agricultural College, Storrs.

Description—Stalk medium in height. Kernels yellow, 14-18 rows. Never
tested for grain at Storrs.

History—Unknown.

Variety—Lea.miné
Source—Hurley Grant Hardware Company, Willimantic.
Description—Stalk tall and large. Xernels yellow. Never tested for
grain at Storrs.
History—Local company obtained seed from Dickinson Seed Company,
N. Y. City.

Variety—Leaming, i

Source—Thomas Griswold, So. Wethersfield.

Description—Stalk medium in height and diameter. Not tested for grain
at Storrs.

History—Unknown.
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Dent Varietres—Continued.

Figure 74.
Variety—Leaming.
Source—L. P. Drake, Harwinton. .
Description—-Stalk short and small. Ear short and small. Kernels yellow,
narrow, very little denting, 12-16 rows. Matures very well at Storrs. ;

History—Originally from West. Mr. Drake obtained his seed from Chas.
Alford of Harwinton about 1900.

Variety—Leaming.

Source—Harrison Hamilton, Ellington.

Description—Stalk medium in height and diameter, Ear medium in length,
small. Kernels yellow, medium in depth and size, 12-16 rows. Matures
well at Storrs.

History—Mr. Hamilton has grown this variety for several years.

Variety—Leaming.

Source—Ed. Harris, Middletown.

Description—Stalk short and small. Ear medium in length, tapering.
Kernels yellow. Not tested for grain at Storrs.

History—Unknown.

Variety—Leaming.

Source—W. A. Lanterman, Fairfield.

Description—Stalk medium in height, large in diameter. Ear medium in
length, small in diameter. Kernels deep yellow, shallow, medium in size,
12-14 rows. Matures well at Storrs.

History—Mr. Lanterman has grown this variety for several years and has
matured it nicely, even in years of very early frosts.
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Dexnt Varieties—Continued.

Vartety—Leaming. j

Source—Feed Store, Norwich. y

Description—Stalk tall and large. Kernels yellow. A very late strain of
Leaming. Does not mature at Storrs.

History—Unknown.

Variety—Leaming. "

Source—F. S. Prince, Xenia, Ohio. WA

Description—Stallk medium in height and large in diameter. KEar long
and large. Kernels light yellow, deep, medium in size, 16-20 rows. Does
not mature at Storrs. e { ; :

History—This is a selected strain of the original Ohio Leaming variety.

Figure 75.

Variety—Leaming. o |

Source—W. H. Strong, Avon. ] rsiad

Description—Stalk medium in height, small in diameter. Kar short and
small. Kernels yellow, medium in depth and size, 14-16 rows. Matures at
Storrs. :

History—Mr. Strong obtained seed from Cadwell and Jones of Hartford in
1912.

Variety—Leaming.

Source—Vinehill Farm, Elmwood. | ] )

Description—Stalk medium in height and diameter. Ear medium in
length, large. Kernels yellow, medium in depth and size, 12-16 rows. Ma-
tures at Storrs. ; . ;

History—Western Leaming grown about 30 years in Connecticut, carefully
selected for ear type from individual plants in the field.

Variety—Leaming.

Source—W. J. Wells, So. Deerfield, Mass. -

Description—Stalk medium in height and diameter. Ear rather short.
Kernels yellow, 12-16 rows. Matures well at Storrs. -

History—Unknown.
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Variety—Long Island Dent.

Source—C. E. Salmon, Brooklyn.

Description—Stalk short and small in diameter. Ear medium in length,
small. Kernels reddish yellow, shallow, large, 8 rows. Only slightly dented
and looks like a flint. Matures well at Storrs. s \

History—MTr. Salmon brought the seed from Long Island several years ago
and has grown it in Brooklyn since. It has now become acclimated.

Variety—Long’s Champion. i

Source—Whitehorse Farms, Paoli, Pa.

Description—Stalk very tall and very large in diameter. Ear long and very
large. XKernels light yellow, 14-22 rows. Does not mature at Storrs.

History—Unknown. .

Variety—Luce’s Favorite.

Source—Suffolk Cooperative Association, Mattituck, N. Y.

Description—Stalk medium in height and diameter. Ear medium in length
and diameter. Kernels yellow or white, shallow, large, 8 rows, slightly dented,
intermediate in type between dent and flint corn. Does not mature at Storrs.

History—Unknown.

Figure 76.

Variety—Mason’s White Dent.

Source—W. W. Chappell, North Franklin.

Description—Stalk short and small. Ear short. Kernels white, 12-16
rows. Matures very well at Storrs.

History—Mr. Mason obtained his seed from N. S. Strong of North Plains
about 15 years ago. !

Variety—Mastodon.

. Source—S. D. Woodruff Seed Company, Orange.
Description—Stalk tall and large. Does not mature at Storrs.
History—Seed obtained each year from Ohio.
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Variety—Mastodon.

Source—E. G. Packard, Dover, Del.

Description—Stalk very tall and very large. Ear long and very large.
Kernels yellow, deep, very large, 18-20 rows. Does not mature at Storrs.

History—Unknown.

Variety—Mastodon.

Source—F. S. Platt Seed Co., New Haven.

Description—Stalk medium in height. Does not mature at Storrs.
 History—Seed usually obtained from Ohio.

Variety—Early Michigan. _ ¥

Source—G. A. Erskine, Guilford. i ;

Description—Stalk medium in height and large in diameter. Ear medium
in length, large in diameter. Kernels reddish yellow, deep, large, 12-16 rows.
Matures at Storrs.

History—Unknown.

Variety—Minnesota No. 13.

Source—W. A. Stocking & Sons, Weatogue.

Description—Stalk short and small. Ear short, small. Kernels yellow,
medium in depth, small, 12-16 rows. Matures very well at Storrs.

History—Grown for 12-15 years in Weatogue.

Figure 77.

Variety—Minnesota White Cap.

Source—C. S. Griswold, West Hartford. o .

Description—Stalk medium in height and diameter. Ear medium in length,
cylindrical. Kernels yellow with white caps. 12-16 rows. Matures well at
Storrs. : ikl

History—Originated from about a dozen stalks found growing in a field
of Canada Flint corn about 20 years ago.
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Variety—Montgomery’s White Dent.
Source—Phelps Montgomery, Mt. Carmel.
Description—Stalk medium in height. Kernels white. Does not mature
at Storrs. ] g
History—Unknown.

»

Variety—White Cap Yellow Dent.

Source—N. 8. Strong, North Plain. .

Description—Stalk medium in height, small in diameter. Ear short and
small. Kernels yellow with white caps, medium in depth and size, 12-16 rows.
Matures very well at Storrs.

History—Grown in North Plain for 45 years.

. Figure 78.

Variety—Northern White Dent.

Source—B. W. Bishop, Guilford. ;

Description—Stalk tall and large. Ear long and large. Kernels white
medium in df/}) h, very large, 12 rows. Does not mature at Storrs. ;

History—Mr. Bishop obtained seed from Peter Henderson Company, New
York City about 1905, and grew it near White Hickory King, with which it
probably mixed.:

Variety—Peck’s Yellow Dent.

Source—W. O. Peck, East Haddam.

Description—Stalk medium in height and diameter. Ear medium in length
and diameter. Kernels yellow, medium in depth and size, 14-18 rows.
Maj’lcrures welliaat SPtorlr(s. :

istory—Mr. Peck obtained seed of a “Connecticut Leaming” in 1916.
May be slightly mixed with Brewer’s Dent and also with Luce’s Fg,volrite.9 ¢
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' Figure 79.

Variety—Pride of the North.

Source—Storrs Agric. Exper. Station.

Description—Stalk short and small. Ear medium in length and diameter.
'é{emels yellow, mediumly deep and small, 12-18 rows. Matures well at

torrs. ! ; :

History—Improved and selected by the late Professor A. G. Gulley of the
Connecticut Agricultural College, originally obtained from Ithaca, New
York. Grown at Storrs about 15 years. :

Variety—Pride of North.

Source—I. N. Hollister, Glastonbury. ; !

Description—Stalk short, and small. Ear medium in length. Kernels a
variable yellow, 14-16 rows. Matures well at Storrs.

History—Unknown. %

Variety—Pride of North.

Source—S. W. and F. A. Kirk, Hamden. ;

Description—Stalk short and small. Ear short and small. Kernels yellow,
medium in depth, small, 16-18 rows. Matures very well at Storrs. Smaller
than Storrs’ Pride of North.

History—Messrs. Kirk obtained seed from the late Professor Gulley of
Storrs in 1910 and have selected since for maximum number of rows of ker-
nels and mature and well filled ears.

Variety—Pride of North. :
Source—H. J. Larkham, Norwichtown.
Description—Stalk short and small. Ear medium in length and diameter.
g(ernels yellow, medium in depth and size, 12-14 rows. Matures well at
torrs. i
History—Seed obtained from Thomas Griswold Seed Co., South Wethers-
field, Conn.

Variety—Red Cob. \
Source—Platt Seed Co., New Haven.
. Description—Stalk tall and large. Kernels white. Does not mature at
torrs.
History—Seed obtained from Missouri.
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- Dent Varieries—Continued.

Variety—Reynolds Yellow Dent.

Source—W. W. Reynolds, New Britain.

Description—Stalk medium in height and diameter. Ear medium in length,
large. Kernels yellow, deep, medium size, 14-16 rows. Matures at Storrs in
favorable seasons.

History—Unknown.

Variety—Sciota.

Source—B. F. Page, Durham.

Description—Stalk short and small. Ear medium in length, small. Ker-
nels yellow with white caps, 12-14 rows. Matures well at Storrs.

Hustory—Obtained seed from Ohio about 40 years ago.

Figure 80.

Variety—Sharon White Cap. 3

Source—E. K. Dean, Sharon.

Description—Stalk medium in height.and diameter. Ear medium in length
and diameter. Kernels yellow with white caps, medium in depth and size,
12-14 rows, Matures well at Storrs.

History—Brought by C. E. Benton from Michigan about 40 years ago.
Generally grown about Sharon. :

Variety—Silver King.

Source—Roy MeDonald, Menomonie, Wis. ;

Description—Stalk short and small. Ear short, medium in diameter. Ker-
nels white, deep, small, 16 rows. Matures very well at Storrs.

History—Obtained from Iowa by Wisconsin Experiment Station in 1904
and adapted by ear-to-row selection. Grown at Menomonie about 10 years,
selecting the best ears in the field.

Variety—Sutton’s Dent.

Source—R. C. Wilcox & Sons, Guilford.

Description—Stalk medium in height and large in diameter. Ear medium
in length, very large. Kernels light yellow, deep, large, 14-16 rows. - Does not
mature very well at Storrs.

History—Obtained from Sutton Seed Co., in Illinois.
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AE’/'ariety_-_—-SS,vIVJeellz:;:stlzi.llgtes. e hl it :
ource—S. L. Hollister, Washington. i i
Description—Stalk ta,lf, medium diameter. Ear medium in lengthDa‘nd‘
diameter. Kernels yellow, medium in depth and size, 14-18 rows. 0es
not mature very well at Storrs.

History—See West Branch Sweepstakes.

Variety—Sweepstakes.: : : :
Source—Alex Smith, Clintonville. M sl b
Description—Stalk medium in height and diameter. Ear medium in length,
large. Kernels reddish yellow, medium in depth, large, 12-18 rows. Does
not mature very well at Storrs. : i
History—TIs a result of a cross made 15-20 years ago between Lancaster
Sure Crop” and a local Pennsylvanian variety. Has been selected since.

- Variety—Sweepstakes. ;
Sourcemest I]g’n'a.nch Seed Growers’ Association, Williamsport, P
Description—Stalk medium in height and large in diameter. Ear medium
in length and very large. Kernels a variable yellow, mediumly deep, large,
12-20 rows. - Does not mature well at Storrs. . b e
History—Is a result of a cross made 15-20 years ago. between ‘Lancaster
Sure Crop” and a local Pennsylvanian variety. Has been selected since.

Vartety—Sweepstakes. ; ;
Source—Clark Seed Company, Milford. : .
Description—Similar to West Branch Sweepstakes.

Figure 81.

Variety—Tryon Dent.

Source—J. E. Daniels, Middletown. ; B 1

Description—Stalk medium in height and small in diameter. Har medium
in length, tapering slightly. Kernels yellow, 12-16 rows. Matures well at
Stc}?gtory—Originally Dowd Dent. Brought to Middletown from Guilford
about 1900 by Willis Tryon and has been grown there since by a few
farmers.
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Variety—U. S. Department of Agriculture No. 119.
Y ;S’tourcggfﬁce of Cereal Investigations, Bureau of Plant Industry, Wash-
ington, D. C. o :
Desc’ription—Sta.lk tall and very large. Ear Medium in length, very
large. Kernels white, deep, large, 14-20 rows. Does not mature at Storrs.

History—A selection from Boone County White, obtained from Marley .

Riley, Thorntown, Boone County, Indiana. Bred by the U. S. Department
of Agriculture since 1903 around Washington, D. C. Boone County White
was originated by James Riley, Thorntown, Ind., in 1880.

Variety—U. S. Department of Agriculture No. 125.

Source—Office of Cereal Investigations, Bureau of Plant Industry, Wash-
ington, D. C.

Description—Stalk medium in height and large in diameter. Ear medium
in length, large in diameter. Kernels yellow, deep, medium in size, 16-20
rows. Matures in very favorable seasons at Storrs.

History—A selection from Clarage, secured from Theodore Giffin at Sabina,
Ohio in 1901. Grown and bred by the U. S. Departemnt of Agriculture at
Sabina as Sel. 78 from 1901 to 1904. Grown as Sel. 125 at Sunbury, Ohio,
1905 to 1915. For a complete history of Clarage see Ohio Station Circular
No. 117, “Varieties of Corn in Ohio.” :

Variety—U. S. Department of Agriculture No. 133.
. Source—Office ‘of Cereal Investigations, Bureau of Plant Industry, Wash-
ington.

Description—Stalk short and small. Ear medium in length, large. Kernels
yellow, deep, medium in size, 14-18 rows. Matures very well at Storrs.

History—A. selection from Minnesota No. 13. Secured from Professor C.
P. Bull, Minnesota Experiment Station in 1903. Bred and improved by the
Minnesota Experiment Station since 1893. Bred by U. S. Department of
%Vgriculture from 1904 to 1921 at Hartford, South Dakota, and Oconomowoc,

is.

Variety—Webber’s Dent,.

Source—Department of Plant Breeding, Cornell University, Ithaca, N. Y.

Description—Stalk medium in height, small in diameter.  Ear short and
small. Kernels yellow, shallow, small, 14-16 rows. Matures very well at Storrs.

History—Developed at Cornell Experiment Station by 5 years of ear-to-
row selection from Funk’s 90 Day in co-operation with G. R. Schauber of
Ballston Lake, Saratoga Co., New York.

Variety—Webber’s Dent.

Source—Willis Frost, Bridgewater.

Description—Stalk medium in height and diameter. Ear medium in length
and diameter, tapering slightly. Kernels yellow, deep medium in size, 14-18
rows. Matures fairly well at Storrs.

History—Developed at Cornell Experiment Station by 5 years of ear-to-
row selection from Funk’s 90 Day in cooperation with G. R. Schauber of
Ballston Lake, Saratoga Co., New York. Seed obtained in 1916.
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Figure 82.

Variety—White Cap. ;

Source—G. D. Hall, Wallingford. i .

Description—Stalk medium in height and diameter. Ear short and tapering.
Kernels yellow with white eaps, 12-16 rows. Matures at Storrs. '

History—Known as Tyler’s White Cap and grown around Wallingford for
at least 40 years. !

Variety—White Cap.

Source—W. F. Herr, Brooklyn. ; e

Description—Stalk medium in height and diameter. Ear medium in length,
large in diameter. Kernels yellow with white caps, medium in depth, large,
14 rows. Matures at Storrs.

History—Unknown.

Variety—White Cap. ;

Source—L. C. Root & Son, Farmington. s b

Description—Stalk medium in height and diameter. Ear medium in length
and diameter. Kernels yellow with white caps, medium in depth and size,

4-16 rows. Matures at Storrs. o

. History—Obtained from Mr. Kelsey in West Hartford about 1910. Origi-
nally from Chas E. Lyman, Middlefield, Conn. Grows alternately on Moun-
tain lang and low land.

Variety—White Cap.

Source—Joseph ‘Whathley, Kent. ; ;

Description—Stalk short and small. Ear medium in length, Kernels yel-
low with white caps, 12-14 rows. Matures well at Storrs.

History—Unknown.
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- DENT VArRIETIES—Concluded.

Figure 83.

Variety—White Cap.

Source—Henry Squires, New Milford.

Description—Stalk medium in height and small in diameter. Ear short,
small, slightly tapering. Kernels yellow with white caps, 12-14 rows. Matures
very well at Storrs. ; !

- History—Mr. Squires obtained seed from Sharon 12-15 years ago.

Variety—White Cap,

Source—West, Branch Seed Growers’ Association, Williamsport, Pa.

Description—Stalk medium in height, large in diameter. Ear long, and
large. Kernels yellow with white caps, deep, large, 16-20 rows. Matures at
Storrs in favorable seasons. :

History—Grown in Pennsylvania for many years.

Variety—Woodford’s Dent.

Source—G. C. Woodford, Plainville. J

Description—Stalk medium in height and diameter. Ear medium in length
and diameter. Kernels deep yellow, medium in depth and size, 16-20 rows.
Matures fairly well at Storrs.

History—This variety is the result of crossing Early Lakeside on a local
dent. Mr. Woodford makes the cross each year.
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ARTIFICIAL INFECTIONS OF RUSTS IN PETRI DISHES.
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Rust Infection of Leaves in Petri Dishes.”

G. P. CuintoN AND Frorence A. McCorRMICK.

HISTORICAL.

On May 21, 1918, the writers placed aeciospores (Inf. No. 298)
of Cronartium ribicola from Pinus Strobus on leaves of Ribes
nigrum in a Petri dish in the hope of determining the method by
which the germ tubes entered the leaves. Within twenty-four
hours it was found that they had gained entrance into the leaves
through the stomates and the dish was set aside for later examina-

- tion to see if further development took place. About ten days
~after inoculation examination showed, much to our delight,

numerous mature uredinia. Similar inoculations made a day or

" two later showed about this time even more abundant infections,

in fact better than those obtained on living plants.

These results encouraged us in the belief that this method of
Inoculation might possess advantages superior to that with living
plants in the greenhouse; consequently more inoculations were
made on a variety of Ribes leaves in Petri dishes. Fair success
attended these experiments although the inoculating material
used was not very good. Improvement of the methods used and
comparison of Petri dish versus pot infections, made under similar
conditions and at various times, finally led us to the conclusion
that the Petri dish method gave results on the whole equal to the
pot method and had several distinct advantages in simplicity of
operation. : ,

Literature. The writers made brief mention of this method in
Bull. 2, White Pine Blister Rust Control, p. 14, published by the
American Plant Pest Committee in 1918 and in publications of
this Station (Bull. 214, pp. 437, 440, and Bull. 222, p. 471.) in 1919
and 1920.

So far as we know no other writers have published statements
concerning successful production of rust sori on leaves in Petri
dishes, though somewhat similar experiments have been published
by various workers. For instance Farlow (American Acad. Arts
& Sci. 20: 311.) in 1885, working with five species of Gymno-
sporangium, produced pycnia on detached leaves of Crataegus and
Amelanchier with three of the species under the conditions quoted
as follows: “Theleaves (Pomaces) were placed on moistened glass
slides and arranged on zinc stands under bell-glasses. The sporidia

* This paper wes largely written in the spring of 1921 when other
work prevented its completion. It has now been brought up to date
including the inoculations made since then. We are indebted to K. M.
Stoddard of this department for the photographs used.
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were then carefully dropped upon the leaves, which were immedi-
ately covered by a bell-glass. The leaves under each glass were
sown with the sporidia of but one species, the bell-glasses were
removed for a moment only, and at no time were the leaves under
more than one bell-glass exposed. I alse used a number of small
seedlings of Pomaces, each pot being covered by a glass receiver.”

Ward (Proec. Roy. Soc. Lond. 69; 451.) in 1902 described a
unique method for growing grass seedlings in large special test
tubes where pure cultures of rusts were grown on them while thus
protected. His method is bestrdescribed by the following extracts
from his paper: “In order to obtain more decisive answers to

such questions as—Are any of the results obtained on plants in the .

open or merely covered with bell-jars and so. forth, due to spores
accidentally introduced, or to mycelium, etec., already in the plant?
—a number of infections were made on seedlings germinated and
grown antiseptically in tubes as follows * * * * C(lean
picked seeds were placed singly, by means of forceps, on filter
paper at the bottom of Petri dishes properly sterilized by heat.
When these had germinated and observation showed that the
whole series was free of moulds or other signs of contaminations,
the seedlings were removed by means of sterile forceps, and trans-
planted singly into sterilized tubes of various kinds as described
below, and the further growth allowed to. proceed in the light
under conditions varied as will be seen * * * * Preliminary
experiments soon showed that the Brome seedlings thus raised
from seeds treated antiseptically and protected from the first by
glass, may be grown for weeks and even for a couple of months
in such tubes under proper precautions, and I set myself the task
of ascertaining how such cultures would behave in infection exper-
iments. * * * * This experiment is interesting not only as
showing that plants can be grown and infected successfully in
these closed water-cultures, but especially as showing the contrast
between the aerated and non-aerated tubes, for since the infected
seedlings were selected in each case from the same Petri dish
cultures, we must assume that the difference in rate of develop-
ment was due to the difference of ventilation, and perhaps con-
clude that this interferes with the success of the parasite, as
measured by the somewhat longer inoculation period. It is
remarkable how dwarfed the continuously aerated plants are,
compared with those in the closed tubes, owing to the elongation
of the leaves of the latter. It is clear, therefore, that pure cultures
of Uredo-spores can be obtained by this method, and it is equally
clear that we can also obtain pure cultures of the host-plants,
and since we can do this, there is no reason why the infection of
Uredineae should not be conducted as vigorously and exactly as
that of bacteria.”

Coons (Ann. Rep. Agr. Exp. Sta. Neb. 25: 222.) in 1912 made
inoculations in Petri dishes with Gymmosporangium Juniperi-
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virginianae on apple leaves to determine the method of entrance
of the germ tubes. Evidently he did not save the inoculations
long enough to observe further development. We make the
following quotation from his article: “With the microscope it
was possible to see the hyphae from the sporidia after a vagrant
tortuous growth in the water, bend sharply downward at the
edge of the drop and pass into the cells benegth. This tast obser-
vation was made with leaves washed in sterile water and kept in
Petri dishes. These were inoculated in drops of water and marked
by circles with the cork borer.” : :

The Petri dish method of infection with fungi other than rusts
has been tried by various experimenters as shown by the two
following references. Salmon (Journ. Bot. 41: 212.) in 1903
described his methods with the powdery mildews in these words:
“The following method of culture for infection experiments has
been adopted. The leaves to be inoculated are cut off from the
plant and placed on wet filter paper at the bottom of a Petel dish,
the under surface of the leaf being everywhere pressed into contact
with the wet filter-paper. If the experiment is to be continued for
more than a week or ten days, a seedling with the first leaf attaphed
to the seed must be used. The Petri dishes can be placed in circu-
lar dishes of about the same depth and of a half-inch- greater
diameter and the intervening space at the sides stuffed with
cotton-wool. This will remove all danger of infection from foreign
spores after the experiment has been set up.”

In 1916 very similar methods were used by Blackman and
Welsford (Ann. Bot. 30: 390.) in infection work with Boirytis
cinerea described as follows: “Before infection the leaves are
washed with a gentle stream of sterile distilled water to remove as
far as possible extraneous spores and dust. They are then placed
on damp filter-paper on a sterile Petri dish, and drops of thﬁ
prepared solution containing spores placed on their upper surfaces.

The writers were not aware of the methods of the preceding
investigators when their work was first undertaken. The results
we obtained, however, with Cronartium ribicola were such as to
justify us in extending the experiments to various other rusts.
These experiments have now been carried on over seven seasons.
The number of hosts thus infected with various species has ex-
ceeded our expectations. The improvement of our methods
through experience enabled us to keep leaves alive much longer
than at first and thereby successful inoculation was increased.
It is deemed advisable to make a more detailed record here of our
methods, with the results obtained, in .order that they may be
used by others, since our experience has shown decided advantages
with this method especially with rusts which inhabit the less
succulent and ephemeral leaves. :
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METHODS.

Petri dish versus pot method. Soon after finding that successful
inoculation of Ribes nigrum could be made in Petri dishes with
blister rust, it was decided to carry on a series of tests with different
species of Ribes in Petri dishes as well ag'in pots. Tests were made
with both I and II stages. In Table I is given a summary of all
our experiments with these stages in Petri dishes and pots, regard-
less of whether they were made under similar conditions or not.
This shows that with the I-stage‘out of one hundred and seventy
tests made in Petri dishes 669 were successful and according to
our grade of marking these were rated poor (+), while of the one

hundred and twenty-three tests made in pots 789, were successful

with an average of fair (—). These tests favor somewhat the pot
method, especially as regards percentage of infection. In this case
it is to be remembered, however, that many more leaves were
exposed to infection. In the tests with the II stage, where the
amount of uredospores and number of leaves inoculated were
more nearly alike, because of the difficulty of obtaining an abun-
dance of the spores, the results were about, the same. In this case
in one hundred and sixty-nine tests in Petri dishes 57% were
successful with an average rating of poor (), while of the fifty-

six tests in the pots 579, were successful with an average rating
of fair (—).

Several comparative tests were made with the I stage on leaves

in Petri dishes and plants in pots, with the other conditions as
nearly alike as possible, on twenty-four species and varieties of

Ribes. While these gave somewhat different results on certain of

the hosts, sometimes in favor of the Petri dish and again in favor
of the pot, the average result for the lot was about the same from
each method, favoring slightly the pot. We concluded at the
time, taking into consideration the amount of inoculating material
and the number of leaves used, that one method was as successful
as the other. We were not able to make similar comparisons with
other rusts but our general experience with those inhabiting leaves
of shrubs and trees is that the Petri dish method has certain
advantages.

Technique. Where a considerable number of inoculations is to
be made, Petri dishes of about 100 mm. in diameter and 15 mm.
deep are a convenient size to use. A larger size is even more
desirable, especially when few are required. Our usual method
has been to stretch two well-washed rubber bands loosely across
the bottom of the sterilized dish, and on these is placed the wet,
leaf or leaves. When the cover is inserted the leaves should be
near the top but not touching it. Our most recent method has
been to file four opposite or equally distant notches, about a
quarter of an inch deep, in the edge of the bottom dish and stretch
the rubber bands across and diagonally through these to hold the
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leaves out of the water below but free from pressure above. (See
Plate XXVIa.) Glass rods with a flat surface below can be used in
place of the rubber bands. These, however, should be of sufficient
height to elevate the leaf above the water and near to the cover.
A small amount of water is poured in the bottom of the dish. The
spores are dusted or brushed off the inoculating material over the
exposed surface of the leaf. In case the I and II stages are used
it is better to place the lower surface of the leaf uppermost, since
infection usually takes place through the stomates which are more
abundant on that surface; also the sori that result in such cases
usually break out on the lower surface and consequently can be
watched carefully without disturbing the leaf or removing the
cover. In case the inoculation is with the III stage, where infec-
tion generally takes place by direct penetration of the epidermis,
it is better to place the upper surface of the leal uppermost, as
this is freer from hairs which hinder infection. Furthermore the
pycnial stage is more likely to appear on this surface and it is
difficult to carry the infection beyond this stage because of the
length of time required. The Petri dish should be placed where
1t receives direct light favorable for plant growth. North light or
direct sunlight partially screened by thin white paper or a coating
on the windows is desirable. The conditions upon which infection
is successful depend largely upon the following factors—leaves,
moisture, light and heat. i I
Leaves. The leaves must remain in fairly healthy condition
from seven to ten days and in some cases more than two weeks
after inoculation. Leaves of different plants vary greatly in this
respect. As a rule the hardier leaves of shrubs and trees do not
succumb as quickly as those of herbaceous plants. Again with
some plants, as the grasses, it is often impossible to place the
whole leaf in the Petri dish because of its size and mutilation is
more or less harmful. Enzymatic or other changes in certain
leaves frequently kill them before infection is apparent, but the
chief difficulty seems to be with molds that cause decay. This
last injury can be reduced or delayed by very thorough washing
of both sides of the leaves in running tap water. The wet leaf is
then placed in the Petri dish. Partial sterilization did not give
so effective results as the washing in water alone. This is a matter,
however, that may need further investigation. It is taken for
granted that in the selection of leaves only those in the best condi-
tion, and, where possible, of a size smaller than the Petri dish
will be selected; also that they are free from natural infection. ‘
Moisture. The moisture in the bottom of the Petri dish is
sufficient to keep the air fairly well saturated. Cons_ldgarable
moisture becomes condensed on the cover in close proximity to
the inoculated surface of the leaf, thereby making conditions for
spore germination very favorable. It is necessary from time to
time to renew the water in the bottom of the dish as it is lost by
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evaporation. This may be added by pouring it in the dish or by
spraying it over the leaves, as conditions warrant. The dish
should never be allowed to become entirely dry as the leaves will
wither and die in a very short time. On the other hand the
amount of water should not be sufficient to touch the leaf blade
in the handling that is necessary. In our work different methods
were tried, such as a small film or an abundance of water with
the leaf directly on it. The method described, however, seemed
to possess the most merits in securing abundance of infection and
freedom from molds. s

Light. In the first experiments the Petri dishes were left in the
diffused light of the culture room some distance from the window.
Trouble with molds suggested that better results might be ob-
tained with direct light. Comparative tests were then made both
with inoculated and uninoculated leaves left in the culture room
and others placed in the small laboratory greenhouse having an
eastern exposure but with the licht cut off from the south and
west. To lessen the strong sunlight of summer the glass was
shaded by paper. These tests were in favor of the direct light so
that practically all of our infections have been made in this green-
house. Our opinion is that the latter place is more favorable for
the following reasons. First, the direct light on the leaves seems
to keep them in healthier condition so that molds are not so
troublesome as in subdued light. Second, this action on the
chloroplasts favors the normal photosynthetic processes which
furnish food for the leaf and thereby favor the more vigorous
development of the fungus. If it were not for the ease of examina-
tion, ete., it would probably be better in all cases to expose the
upper surface of the leaf to the light thereby securing full benefit
from it as in nature. :

It is surprising how long some leaves remain healthy under these
optimum conditions. Not infrequently we have kept leaves green
and alive for three or four weeks. In exceptional cases where a
callus has formed at the base of the petiole, they have remained
alive even longer. In one case a Rubus leaf, where a callus had
formed and rootlets developed, remained alive for a couple of
months. Plate XXVIb shows a black currant leaf about a month
after it was placed in a Petri dish developing a secondary callus at
one side of the primary one.  This leaf was just beginning to die
when photographed. Plate XX VId shows one of several leaves of
Solidago rugosa that remained alive and green three months in the
Petri dishes developing from the calluses formed at their bases
branched rootlets one to two times the length of the leaves. These
leaves were then placed in sand and later earth added in the hope
that they might develop buds and new plants and were still healthy
and green after four months.  Either the addition of the earth or
accidental drying out caused their death soon afterward. How-
ever, one had formed a minute plantlet on a root or runner de-
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veloped from the callus. These examples are, of course, excep-
tional but in case a callus develops longer life is assured. Whether
coating the end of the petiole with melted paraffin would favor
callus formation has not been determined. :

Heat. It has been shown with the rusts, as with other fungi,
that spores germinate best at certain temperatures known as their
optimum and that maximum temperatures also exist beyond
which germination ceases to take place. Doran (Phytopath. 9:

'301-402. S. 1919.) worked with several of the rusts along this

line and he found that for the aeciospores of Cronartium ribicola
the optimum temperature was 12°C and the maximum 19°C and
the uredospores had an optimum temperature of two degrees and
a maximum of six degrees higher than those of the aeciospores.
In our experiments the ordinary room temperature of' the green-
house in spring and fall seemed favorable. In mid-summer,
however, the temperature reached such a height that practically
all the cultures died out. To obviate this difficulty a modification
of Hunt’s (Phytopath. 9: 211-12. My. 1919.) iceless refrigerator
was used. This on the whole kept the temperature down on an
average only a few degrees, but it was sufficient to favor the
cultures over those outside. However, the cloth cut down the
light so that this was not so favorable. A cold incubator with glass
sides which can be kept in the sunlight at a desired temperature
would be a very valuable adjunct for summer inoculations.

GENERAL RESULTS.

Advantages and disadvantages of method. We will first mention
the one disadvantage of the Petri dish method, the early death of
the leaves. This happens more quickly with some leaves than
with others as has already been mentioned. With Cronartium
ribicola on Ribes it was only an occasional disadvantage as most
of the leaves lived long enough to produce mature sori of uredinial
and occasionally of telial stages. With such tender leaves as
clovers, however, death of the leaves often oceurred too early to
secure definite results. With Pyrus the leaves usually lived long
enough to secure pycnia but not long enough to produce aecia.
A combination of this method with Ward’s, using the latter for
grasses and quick growing seedlings, will probably solve the
problem for infection of most hosts. No doubt some may be
disappointed with their first results of the Petri dish method, as
experience is an important factor in obtaining success.

The advantages must be evident to anyone who stops to con-
sider the matter. First, we mention compactness. Petri dishes
occupy little space and by means of glass or wire shelves many
can be used in a small area. Ordinarily we have used them on
glass shelves in the iceless refrigerator or on a cement greenhouse
bench containing sand which has been covered with botanical
driers soaked in corrosive sublimate to prevent molding. The
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second advantage is economy of material. Often one plant will
furnish enough leaves for many experiments whereas if the pot

method is used the whole plant is involved. A third advantage is

ease and exactness of observation. With a leafy plant of some
size the first appearance of the sori may escape observation.
These can be, observed through the Petri dish cover very easily
and quickly. - By this method we have found uredinial sori within
six days and twenty-two hours after inoculation. This is earlier
than we have ever found them on plants in pots. A fourth advan-
tage is the surety of pure cultures since there is little danger, com-
pared with plants in pots, of spores of other rusts reaching the
inoculated leaves. Better control of moisture for securing germi-
nation of spores is another advantage.

Rusts used in the experiments. Altogether thirteen different
genera of rusts were experimented with, as follows: Caeoma,
Coleosporium, Cronartium, Gymnoconia, Gymmnosporangium, Kuehn-
eola, Melampsora, Melampsoridium, Melampsoropsts, Phragmid-
wm, Puccinia, Pucciniastrum and Uromyces. We were successful
in producing one or more infections with all of these excepting the
first. Under these genera forty-five different species were used
and successful inoculations were secured with all but seventeen.
Many different hosts were inoculated with these. Some of these
failures were due to the use of the wrong host. In other cases
failure was due to poor inoculating material. It is quite probable
that in some tests the leaves died before the sori had time to
develop. The most extended experiments were with Cronartium
ribicola involving three hundred and thirty-nine tests on thirty-
eight different species and varieties. Tests were made with all
spore stages, O, I, IT and ITI. No results were obtained with the
O stage, as was to be expected. Most inoculations were made
with the I and IT stages. No new relationships between supposedly
distinct species were found. Several new hosts, however, were
secured through inoculations and a few old hosts are reported for
the first time experimentally.

In interpreting the results of the inoculations we have used the
following terms: failed, poor, fair, good and excellent. These,
except the first, have been used in a general rather than in an

exact sense. Usually the number of sori occurring has indicated °

the class. With the pot experiments, however, the number of
infected leaves as well as the number of sori was taken into con-
sideration. The amount of inoculating material used, especially
the II stage, was also a factor in grading. As a rule poor indicates
that fewer than five sori developed. Excellent implies the develop-
ment of forty or more on a leaf or leaves in a Petri dish and an
even greater total number on the leaves of a plant in a pot. Good
and fair are intermediate terms. The inoculation number and
date, as well as source of inoculating material and host inoculated,
are given with each experiment. The details of the experiments
both suecessful and unsuccessful are given in the following pages.
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DETAILS OF INOCULATIONS AND INFECTIONS.

Caeoma nitens Schw.

None of the inoculations made with this short cycled form was
successful. Comparison should be made with similar successful
inoculations with the long cycled form given here under Gymno-
conta interstitialis. We thought at one time that possibly this
short cycled form was the Caeoma stage of some other rust, most
likely Melampsora, but our failures to inoculate the various species
of Populus, Saliz and Betula discredit this supposition. Likewise
the failure to inoculate mature leaves of Rubus species has led us
finally to believe that infection takes place with this short cycled
form only through the young tissues especially the underground
shoots. See articles in Bull. 222, p. 469, of this Station.

O stage from Rubus villosus (R. canadensis): on R. villo§us, 894 (upper
surface), 895 (lower surface), 896 (cut surface), My. 27, '19, failed.

I stage from Rubus allegheniensis (R. villosus): on R. allegheniensts,
1349 (wild), 1353 (Erie), 1355 (Snyder), Je. 22, 20, failed: on ’R villosus,
1347, Je. 22, ’20, failed: on R. occidentalis, 1345, 1351, Je. 22, '20, fal’led.

I stage from Rubus villosus: on Betula lenta, 904, 911, 918, My. 27, '19,
failed: on B. populifolia, 903, 910, 917, My. 27, ’19, failed: on Populus
deltoides, 907, 914, 921, My. 27, ’19, failed: on P. grandidentata, 901, 2308,
915, My. 27, ’19, failed: on P. tremuloides, 902, 909, 916, My. 27, ’19,
failed: on Populus sp., 363, Je. 22, '18, failed: on Rubus hispidus, 4336,
Je. 15, 723, failed;, 4351, Je. 20, 23, failed: on E. villosus, 332’; 333, 334,
335, Je. 6, '18, failed; 958, Je. 11, ’19, failed; 4004, Je. 15, 22, fall’ed;
4289, 4292, Je. 1, ’23, failed; 4327, Je. 12,’23, failed; 4337, Je. 15, ’23,
failed; 4344, Je. 16, '23, failed; 4349, Je. 20, ’23, failed; 457?, 4582, J1.
2,24, failed: on Rubus sp. (cult. blackberry), 4007, Je. 15, 22, fal%ed;
4288,°4291, Je. 1, ’23, failed; 4328, Je. 12, ’23, failed; 4350, Je. 20, 123,
failed; on Rubus sps., (wild and cult. raspberry), 4005, 4006, Je. 15, ’22,
failed; 4290, 4293, Je. 1, ’23, failed: on Saliz sps., 905, 906, 912, 913,
919, 920, My. 27, 19, failed.

Coleosporium delicatulum (Arth. & Kern) Hedge. & Long.

The successful inoculation, on Solidago graminifolia Nuttallii,
was with the host on which the IT and III stages of this rust most
commonly occur in this state. The senior writer in years previous
had also inoculated the same host in crock experiments. One out
of four inoculations was successful as follows: i

I stage from Pinus rigida: on Aster sps., 807, 808, My. 19, '19, failed:

on Solidago graminifolia Nuttalliz, 814, My. 20, ’19, fair, IL: on S. rugosa,
806, My. 19, ’19, failed.

Coleosporium Solidaginis (Schw.) Thuem.

Inoculations of the I stage from Pinus rigida were successful on
Solidago rugosa, S. sempervirens, and of the I stage from Solidago
sp. on Solidago sp. and S. rugosa. Five out of twelve inoculations,
or 429,, were successful as follows:
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I stage from Pinus rigida: on Solidago rugosa, 933, Je. 4,19, good, II;
1344, Je. 17, ’20, excellent, IT; 4568, Je. 11, ’24, poor, II: on Solidago
sempervirens, 893, My. 26, ’19, poor, II. 3

IT stage from Solidago rugosa: on Aster laevis, 579, O. 5, *18, failed: on
Solidago rugosa, 578, O. 5, ’18, failed; 1115, O. 27, ’19, failed.

II stage from Solidago sp.: on Aster laevis, 1021, J1. 19, ’19, failed: on
Aster sp., 15622, O. 28, 20, failed: on Solidago graminifolia Nuttallis, 1019,
J1. 19, °19, failed: on 8. rugosa, 1020, JI. 19, 19, failed; 1521, O. 28, ’20,
poor, II: on Solidago sp., 1022, JL. 19, ’19, fair, II.

Cronartium Comptoniae Arth.

Successful inoculations on Myrica asplenifolia were made with
the I stage from the five species of Pinus tried. The inocula-
tions with the III stage on the pines probably failed, at least
nothing definite showed to the naked eye. Our inoculations of
plants in crocks, however, showed that there is very little visible
sign of successful inoculation. At one time the Cronartiums were
classed together under C. asclepiadeum but our unsuccessful
attempts to inoculate Ribes and Quercus add weight to the belief
that the rusts on these two hosts and Myrica are distinet species
as now regarded. The details of the inoculations follow:

I stage from Pinus austriaca: on Myrica (Comptonia) asplenifolia,
4556, My. 28, 24, excellent, II.

I stage from Pinus montana Mugho: on Myrica asplenifolia, 4285,
My. 31,23, excellent, II; 4566, Je. 10, ’24, excellent, II. See Plate XX VIa.

I stage from Pinus ponderosa: on Myrica asplenifolia, 4286, My. 31,
’23, excellent, II.

I stage from Pinus rigida: on Myrice asplenifolia, 342, Je. 6, ’18, good,
II: on Ribes nigrum, 899, My. 27, ’19, failed.

I stage from Pinus sylvestris: on Myrica asplenifolia, 340, Je. 6, ’18,
good, II: on Ribes nigrum, 302, My. 27, ’18, failed: on R. vulgare, 301,
My. 27, ’18, failed: on Quercus alba, 341, Je. 6., ’18, failed. X

IIT stage from Myrica asplenifolia: on Pinus austriaca, 1079, S. 15, ’19,
(?) failed: on P. sylvestris, 1078, 8. 15, ’19, (?) failed.

Cronarttum occidentale Hedge., Beth. & Hunt.

The inoculations with the I stage from Pinus monophylla were
all made on May 28, 1920 and were successful on the following
hosts: Ribes americanum, R. aureum, R. aureum chrysococcum,
R. Cynosbati, R. diwaricatum, R. Grossularia (uwva-crispa), K. hir-
tellum, R. intermedium, R. migrum, R. nigrum aconitifolium, R.
odoratum, R. oxyacanthoides, R. robustum, and Ribes sps. (cult.
gooseberries).  Several were apparently new hosts for this rust.
The inoculations were in triplicate, the average results being given.
We are indebted to Bethel and others of the U. S. Department of
Agriculture for the inoculating material used.

I stage from Pinus monophylla: on Ribes alpestre, 1270, failed: on R,
alpinum &', 1285, failed: on' R. americanum, 1273, poor, II, III: on R.
aureum, 1267, good, II, III: on R. caucasicum, 1269, failed: on R.
aureum chrysococcum, 1276, excellent, II: on’ R. curvatum, 1271, failed:
on R. Cynosbati, 1275, good, II, III: on R. diaricatum, 1272, fair, II:

pi e
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on R. Grossularia (uva-crispa), 1289, fair, IT, III: on R. giraldii, 1268{
failed: on R. hirte(llum, 1251,) fair, II: on R. holosericeum, .1284%, fallel(%.
on R. intermedium, 1278, fair, III: on R. luridum, 1280, failed: an .
nigrum, 1279, poor, II: on E. nigrum aconatifolivm, 1287, poor, i IIOI'
R. odoratum, 1290, good, II: on R. oxyacanthoides, 1291, gc‘)od,‘ e
on R. robustum, 1277, poor, II: on R. stenocarpum, 1288, fall_ed.. 011282.
vulgare (Fay’s Prolific), 1274, failed; 1283 (small currant), failed; 1282,
(white currant), failed: Ribes sps. (large cult. gooseberry), 1286, poor,
II; 1292 (Smith’s small gooseberry), poor, JOL T ? i
11 stage from Ribes aurewm chrysococcum (in Petri dish): on  Ribes

" gurewm chrysococcum, 1276 (2), Je. 17, ’20, failed.

II st from Ribes gracillimum: on R. americanum, 4403, J1. 14, ’23,
fa,iledsz a(g);l?l Il% aureun, Z404, JL. 14,723, failed: on R. nigrum, 4402, J1. 14,
’23, failed.

Cronartium ribicola Fisch. de Waldh.

Inoculations with I stage from Pinus Strobus. In the experi-
ments with the I stage thirty-eight species and varieties of Ribes
were used and one hundred and seventy-two inoculations made.
Of these one hundred and six, or 62%, were successful, despite
using old spores and inoculating the upper surface in a number of
cases. Ribes nigrum, with twenty-seven tests of which nearly 78%
produced infection, and Ribes oxyacanthoides, with eight inocula-
tions and 879 of infection, gave the best results. The following
species also became infected: R. alpinum @, R. americanum, Jite
aureum, R. aureum chrysococcum, R. caucasicum, T8 Cynos.batl, R.
Cynosbati inerme, R. diacantha, E. divaricatum, R. fasciculatum
chinense, R. Grossularia (wwa-crispa), R. hirtellum, R. holoseri-
ceum, R. intermedium, R. longiflorum, R. luridum, R. nigrum aco-
nitifolium, R. odoratum, R. robustum, R. vulgare, R. vulgare (Fay’s
Prolific), R. vulgare (Small Currant), E. vulgare‘(V\’Thlte Currant),
Ribes sp. (large gooseberry) and Ribes sp. (Smith’s Small goose-
berry). We are indebted to the Arnold Arboretum for most of
the species of Ribes used in these and the other inoculations.

Uniform failure to infect leaves when spores were placed on the
upper surface, where there are few or no stomates, proves infection
takes place only through these, as is also shown by actual obser-
vation. It is interesting, also, to note that good infection took
place with spores 35 days old and poor with those 49 days old
(4. e., that long after the branches containing the aecial spores were
cut from the tree and left in the laboratory.) :

I stage from Pinus Strobus: on Ribes alpestre, 685, Ap. 28, ’19, failed;
787, M%r 13, ’19, failed; 1313, My. 29, 20, failed: on R. alpinum Q, 687,
Ap. 28,719, failed; 792, My. 13, ’19, poor, II, I ion 'R ’alpmu_m 07.‘, 312,
Je. 4, 718, failed; 777, My. 13, ’19, failed; 886, My. 22, '19, fall‘ed, 929,
Je. 4, '19, failed; 1294, My. 29, ’20, failed: on R. americanin, 304, 309,'
Je. 4, 18, poor, 1I; 707, Ap. 28, ’19, fair, II; 715, Ap. 5;’8, 19, good, IT;
726, ’My. 2, ’19, failed (upper surface); 762, My. 13, °19, f}alled;. 785;{
My. 13, ’19, fair, IT; 1315, My. 29, ’20, poor, il ’1331, Je. 3, ’20, failed?:
on R. aureum, 313, Je. 4, ’18, failed; 671, Ap. 28, 19, failed; 725, My’ 2
'19, failed (upper surface); 779, My. 13, ’19, f,alled; 1319, My. 29, 20,
fair, I1: on R. aureum chrysococcum, 305, Je. 4, ’18, poor, II; 778, My. 13,
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59, fair, II; 888, My. 22,19, failed; 932, Je. 4, ’19, failed; 1305, My. 29,
’20, fair, IT: on R. caucasicum, 306, Je. 4, ’18, fair, II; 697, Ap. 28, ’19,
fair, II; 782, My. 13, ’19, fair, IT; 1314, My. 29, ’20, poor, II: on R.
curvatum, 786, My. 13, °19, failed; 885, My. 22, ’19, failed; 1301, My. 29,
’20, failed: on E. Cynosbati, 789, My. 13,19, fair, II; 1317, My. 29, ’20,
good, I1: on R. Cynosbati wnerme, 770, My. 13, ’19, fair, II: on R. dia-
cantha, 689, Ap. 28, ’19, fair, II: on R. dwaricatum, 324, Je. 4, ’18, fair,
II; 679, Ap. 28, ’19, good, II; 727, My. 2, 19, failed (inoc. on upper
surface); 768, My. 13, ’19, fair, II; 1306, My. 29, ’20, fair, II: on R.
Jasciculatum chinense, 699, Ap. 28, ’19, fair, IT; 795, My. 13, ’19, poor, I1:
on R. Grossularia, 303, Je. 4, 18, failed; 693, Ap. 28,719, failed: on R.
Grossularia (uwa-crispa), 772, My. 18, ’19, fair, II; 1296, My. 29 120,
fair, I1: on R. giraldii, 695, Ap.28, 19, failed; 729, My. 2, ’19, failed
(inoc. on upper surface); 785, 791, My. 13, ’19, failed; 887, My. 22, ’19,
failed; 1310, My. 29, ’20, failed: on R. hartellum, 327, Je. 4, ’18, poor, 11;
701, Ap. 28, °19, fair, II; 730, My. 2, '19, failed (inoc. on upper surface);
1293, My. 31, ’20, fair, II: on E. holosericeum, 321, Je. 4, ’18, poor, 11;
1318, My. 29, ’20, fair, I1: on R. intermedium, 325, Je. 4, ’18, failed; 717,
Ap. 28, ’19, good, II; 732, My. 2,19, failed (inoc. on upper surface); 760
My. 13, ’19, fair, II; 1312, My. 29, ’20, fair, IT: on R. longzflorum, 316,
Je. 4,18, poor, II: on R. luridum, 691, Ap. 28,19, good, II; 731, My. 2,
’19, failed (inoc. on upper surface); 756, My. 13, ’19, fair, IT; 784, My. 13,
'19, failed; 1308, My. 29, '20, fair, II: on R.multiflorum, 311, Je. 4,18,
failed: on R. negrum, 298, My. 21,18, good, II; 317, Je. 4, ’18, poor, 1I;
328, Je. 8, '18, good, II; 330, Je. 5, ’18, good, II, III; 3845, My. 23—4,
'18, good, II; 350, Je. 12, '18, tailed (spores 43 days old); 351, Je. 12, ’18,
failed (spores 39 days old); 352, Je. 12,°18, good, II (spores 35 days old);
365, Je. 26, "18, poor, II (spores 49 days old); 368, JI. 23,18, failed (spores
76 days old); 644, N. 26, '18, poor, I1; 658, Ap. 10,19, good, II; 661, Ap.
12,°19, fair, IT; 670, Ap. 21.°19, excellent, IT;674, Ap. 28,719, good, 1I; 683,
Ap. 28, ’19, excellent, II; 734, My. 2, ’19, failed (inoc. on upper surface);
741, My. 2, ’19, excellent (inoc. on lower surface); 781, My. 13, ’19, fair,
II; 891, My. 23, ’19, failed (spores left 45 days in Petri dish); 892, My. 23,
’19, failed (spores 45 days old); 1304, My. 29, ’20, fair, II1; 4008, Je. 15, 122!
fair, IL: on R. nigrum aconitifolium, 930, Je. 4, 719, failed; 1302, My. 29,
'20, fair, IT: on R. odoratum, 1300, My. 29, 20, good, II: on R. orientale,
319, Je. 4, '18, failed: on R. oxyacanthovdes, 326, Je. 4, ’18, good, 1I;
673, 719, Ap. 28, ’19, excellent, II; 740, My. 2, ’19, failed (inoc. on upper
surface); 780, My. 13, ’19, fair, II; 1299, My. 29, ’20, fair, II: on R.
pinetorum, 315, Je. 4, '18, failed: on R. robustum, 711, Ap. 28, '19, poor,
II; 775, My. 13, ’19, failed; 931, Je. 4,19, good, II; 1316, My. 29, ’20,
fair, II; 1332, Je. 3,20, failed?: on R. stenocarpum, 314, Je. 4,18, failed;
776, My. 13,'19, failed ; 1298, My. 29, '20, failed: on P. tenue, 709, Ap. 28,19,
failed; 737, My. 2,19, failed (inoc. on upper surface); 768, My. 13, 19,
failed; 1295, My. 29, ’20, failed: on R. urceolatum, 310, Je. 4,18, Tailed: on

R. vulgare, 320, Je. 4,18, fair, II; 677, Ap. 28,19, good, II; 738, My. 2,719, °

failed (inoc. on upper surface): on R. vulgare (Fay’s Prolific), 308, Je. 4,
'18, fair, IT; 657, Ap. 10,19, fair, I1; 660, Ap. 12,°19, fair, IT; 672, Ap. 28,
’19, good, II; 713, Ap. 28, ’19, poor, IT; 728, My. 2, ’19, failed (inoc. on
upper surface); 764, My. 13, ’19, good, II; 1307, My. 29, ’20, poor, IT: on
E. vulgare (small currant), 318, Je. 4, 18, fair, IT; 705, Ap. 28, ’19, fair,
II; 735, My. 2,19, poor (1 sorus, II: prob. accidental, inoc. on upper
surface); 1309, My. 29, 20, poor, II: on R. vulgare (white currant), 307,
Je. 4, ’18, fair, IT; 721, Ap. 28,19, good, IT; 739, My. 2, ’19, failed (inoc.
on upper surface); 1311, My. 29, ’20, fair, II: on Ribes sp. (large goose-
berry), 823, Je. 4, 18, good, 1I; 675, Ap. 28,19, poor, IT; 681, Ap. 28, ’19,
failed; 733, My. 2, ’19, failed (inoec. on upper surface); 774, My. 13, ’19,
failed; 1303, My. 29,°20, failed: on Riles sp. (Smith’s small gooseberry),
322, Je. 4, ’18, poor, II; 703, Ap. 28, '19, fair, IT; 736, My. 2, ’19, failed

(inoc. on upper surface); 766, My. 13, ’19, failed; 1297, My. 29520, -

failed. See Plate XXVd.
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culations with I and repeating with IT stage. These inocula-
tiolr?socﬁl started with the I spores from Pinus Strobus on the
various species of Ribes and then were repeated on the same
species of Ribes through the II spores produced in the successntre
generations. In this way we were able to produce from one to
nine distinct generations on the different hosts. The_mo}sl’o iuc;
cessful host for inoculation was Ribes nigrum on which in the | e}s1
test were produced one generation from the I spores and eight
generations from the II spores before failure resulted on account
of the very warm summer weather. In this series the III stage
appeared with the II in the seventh generation. We know of ‘ng
one who has carried on so extended a generation test under suc
exact conditions. Other hosts on which the rust was carried for
five or more generations were Ribes Cynosbati and R. vulgare.

I, II stages on Ribes alpinum Q : 1 stage on 792 (1), My. 13, ’19, poor,
II, III; II on 792 (2), Je. 5, good, II, III. Wil
I, IT stages on R. americanum: 1 stage on 707 (1), ; p.f i %I 5
II; IIon 707 (2), My. 12, failed.. I on 715 (1), Ap. 28, ’19, fair, 1I; on
715 (2), My. 12, poor, IT; II on 715 (3), Je. 5, failed. sy T
I, II stages on R. Cynosbati: I stage on 789 (1), My. B L 7%1(3, (4),
II on 789 (2), Je. 5, poor, IT; II on 789 (3), Je. 23, poor, II., ; on L (6)’
J1. 15, poor, II; II on 789 (5), JI. 25 and Au. 5, poor, II; II on !
iled. {
Auf, i%’sizlglgs on R.fasciculatum chinense: I stage on 699 (1), Ap. 28,19,

‘fair, II; II on 699 (2), My. 12, poor, IT; II on 699 (3), Je. 5, poor, IL.

I, II stages on R. hirtellum: Ion 701 (1), Ap. 28, °19, fair, IT; II on 701
. 12, failed. ] : ;
(2)1] 1}/{ystages {;lneR. intermedium: I stage on 717 (1) ,Ap. 28, ’19, fair, IT;
II on 717 (2),, My. 14, poor, 1I;: Il on 717 (3), Je. 5, fauled.’ i II
I, II stages on R. luridum: I stage on 691 (1), Ap. 28, ’19, good, IT;
II on 691 (2), My. 12, poor, 1I; II on 691 (3), Je. 5, fair, IL. ol
I, II stages on R. migrum: I stage on 658 (1), Ap. 10, ’19, good, 1I;
on 658 (2), Ap. 25 and My. 3, fair, II; II on 568 (3), My. 9 and 12, poor,
II; II on 568 (4), Je. 4 and 23, failed. I stage on 661 (1), Ap. 12, 19,
good, IT; II on 661 (2), Ap.(25 and My. 3, good, I1; IL on 661 ), 1\(/[53)7
iy d, II; II on 661 (4), My. an good, II; i
}Z iglagn(zlolé, good, IT; II on 661 (6), Je. 20 and’23, fair, I1; II on 661 (7%,
JI. 14, 18 and 25, poor, II and III; II on 661 (8), JL. 25, 28 and 411.26,
pc;or, II; IIon 661 (9), Au. 13 a,nd’26, fair, IIIL {HI’I IIIfn 666%761(02)), 1}\}11}7 5,
iled. I stage on 670 (1), Ap. 21, ’19, excellent, 1I; on ), LS
iilczllent IT: 11 on 670 (3), My. 12, géod, IT; 1I on 670 (4), My.d 2§ég?o.d,
II; 11 on 670 (5), Je. 10, 16, good, IT; II on 670 (6), Je. 20 an o fair,
II: II on 670 (7), Jl. 23, 28, Au. 4, pooa, IIII, IIII on %7791 ((82)), %/}13, 2;3,2 pfc;(;i,
; 674 (1), Ap. 28,19, good, 1I; II on , My. 12, fair,
Ei Illsgiggfin(?)), JEa.)fS, falled. | L'skags on 897 (1), Je. 16,710; exce'lle:r[l};,‘
II; II on 997 (2), JL. 12, fair, 11, IIII;III on 997 (3), JL. 24, 28, 30, fair, II;
997 (4), Au. 5 and 13, poor, 1I. :
X IOIiI sta,g(eg on R. oxyacanthoides: 1 stage on 673 (1), Ap. 28,19, ex;:le(‘l}-
lent, II; II on 673 (2), My. 12, failed. I stage on 719 (1), Ap. 28,d 9,
exce’llerit,‘II'; II on 719 (2), My. 12, good, II; II on 719 (3), Je. 5 and 23,
failed. i b
i n R. robustum: 1 stage on 931 (1), Je. 4, ’19, good, ;
onI‘i)?g ?2??6,}:023, poor, IT; II on 931 (3), JI. 15, 18 and 21, poor, II; II
on 931 (4), Au. 1, failed. T
R. vulgare: 1 stage on 657 (1), Ap. 10, ’19, fair, II; .
0111(’5517I (S2t)a,gzsp?r2l3, My. %, poor, IT; II on 657 (3), My. 9 and 13, poor, II;
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II on 657 (4), My. 22, poor, II; II on 657 (5), Je. 5, poor, IT; II on 657
(6), J1.15; failed. I stage on 660 (1), Ap. 12, ’19, fair, ITI; II on 660 (2),
Ap. 25, My. 3, fair, II; II on 660 (3), My. 9 and 13, poor, II; II on 660
(4), My. 21, failed. ;

L, II stages on R. vulgare (Fay’s Prolific): I on 672 (1), Ap. 28, ’19,
good, ITI; II on 672 (2), My. 12, failed. o

, 11 stages on R. vulgare (small currant): I stage on 705 (1), Ap. 28,
’19, fair, IT; II on 705 (2), My. 12, poor, 1I; II on 705 (3), Je. 5, failed.

I, II stages on R. vulgare (white currant): I stage on 721 (1), Ap. 28,
’19, good, II; II on 721 (2), My. 12, failed. '

I, IT stages on Ribes sp. (large gooseberry): I stage on 675 (1), Ap. 28,
’19, poor, II; II on 675 (2), My. 12, ﬁaile(i

Ingculations with II stage from Ribes nigrum. In this series the
IT spores were all from Ribes nigrum and were successful on the
following hosts: Ribes alpinum @, R. americanum, R. aurewm
chrysococoum, R. Cynosbaii, R. Cynosbati inerme, R. divaricatum,
R. fasciculatum chinense, R. Grossularia (uva-crispa), R. hirtellum, -
R. holosericeum, R. intermedium, R. longifiorum, R. luridum, R.
nigrum, R. nigrum aconitifolium, R. oxyacanthoides, R. robustum,
R. tenue, R. vulgare, Ribes sp. (Smith’s small gooseberry). That
twenty species took out of thirty-one tried, as compared with
fifteen out of twenty-five where the II spores were from Ribes
vulgare (g. v.) were used, was due probably to the fact that more
inoculations were made on each host and more spores used. In
general the species inoculated from these two hosts corresponded
quite closely in results obtained. Altogether eighty inoculations
were made from R. nigrum, of which thirty-three or 419, were
successful, which is lower than from Ribes vulgare, but the number
of sori produced was greater than with the latter host.

1I stage from Ribes nigrum: on Parnassia caroliniana, 565, 0.3, ’18,
failed: on Ribes alpestre, 375, S. 13, ’18, failed; 526, S. 28, ’18, failed;
1038, Au. 6, '19, failed; 1061, Au. 13, ’19, failed: on R. alpinum @, 428,
8. 17,18, fair, II, ITI: on R. alpinum &, 376, 8. 13, ’18, failed; 523, S. 28,
'18, failed; 1030, Au. 6, ’19, failed; 1059, Au. 13,19, failed: on R. ameri-
canum, 374, 8. 13, ’18, fair, II, III; 1047, Au. 7,19, failed; 1057, Au. 13,
19, failed: on R. aureuwm, 1040, Au. 7, ’19, failed; 1065, Au. 13, ’19,
failed: on R. aurewm chrysococcum, 392, 8. 13, ’18, good, II, III; 398,
8. 14, ’18, failed; 527, 8. 28, ’18, failed; 1043, Au. 7, ’19, failed; 1068,
Au. 13,19, failed: on R. caucasicum, 381, S. 13, ’18, failed; 524, S. 28,
’18, failed; 1032, Au. 6,19, failed: on R. curvatum, 380, S. 13, ’18, failed;
529, 8. 28, ’18, failed; 1051, Au. 7,°19, failed; 1056, Au. 13, ’19, failed:
on R. Cynosbati, 377, 8. 13, 18, good, II; 896, S. 14, ’18, good, II; 1041, -
Au. 7, ’19, poor, II: on R. Cynosbaiz inerme, 397, S. 14, ’18, poor, 1I;
1036, Au. 6, ’19, fair, IT: on R. diacantha, 429, S. 17, ’18, failed: on R.
divaricatum, 379, 8. 13, ’18, good, II; 1037, Au. 6, ’19, failed: on R.
Jasciculatum chinense, 899, S. 14, '18, good, II: on R. Grossularia, 1033,
Au. 6,19, failed: on R. Grossularia (uwwa-crispa), 382, S. 13, ’18, fair, I1:
on R. guraldii, 378, S. 13, ’18, failed; 528, 8. 28, *18, failed; 1053, Au. 7,
'19, failed; 1067, Au. 13, ’19, failed: on R. hirtellum, 383, S. 13, ’18,
good, II, 1IT; 1049, Au. 7, '19, failed: on R. holosericeum, 384, S. 13, ’18,
failed; 525, S. 28, '18, failed; 1048, Au. 7, ’19, fair, II, ITI; 1063, Au. 13,
'19, failed: on R. intermedium, 385, S. 18, ’18, good, II, III; 1044, Au. 7,
'19, fair, IT: on R. longiflorum, 400, S. 14,18, fair, IT, I1I: on R. luridum,
386, 8. 13, ’18, good, II, III; 1046, Au. 7, ’19, failed: on R. nigrum, 387,

a.

PLATE XXVI

b. Callus on petiole of Ribes
nigrum, p. 480.

e

IT sfage of Cronartium Comptoniae on
Muyrica asplenifolia, pp. 479, 484.

d. Roots from callus on Soli-
dago rugosa, p. 480.

II stage of Cronariium ribicola on Ribes
nigrum, p. 485.

ARTIFICIAL INOCULATIONS IN PETRIE DISHES.
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8. 13, '18, good, II, III; 997, J1. 12, ’19, fair, IT; 1069, Au. 5, ’19, excellent,
II, II1: on R. nigrum aconitifolium, 388, S. 13, ’18, good, II, iII; 1035,
Au. 6,19, fair, IT, III; 1058, Au. 13, ’19, fair, II: on R. ozyacanthoides,
395, S. 13, 18, good, II, III: on R. robustum, 891, 8. 13, ’18, good, II,
III; 1031, Au. 6, ’19, poor, II; 1064, Au. 13, '19, fair, 1I, III: on R.
stenocarpum, 390, S. 13, ’18, failed; 522, S. 28, 18, failed; 1045, Au. 7,’19,
failed; 1062, Au. 13, '19, failed: on R. tenue, 389, S. 13, '18, good, I,
III; 1042, Au. 7,19, failed; 1060, Au. 13,°19, failed: on R. vulgare, 394,
S. 18, ’18, fair, II, III: on R. vulgare (white currant), 1050, Au. 7, ’19,
failed: on Ribes sp. (large gooseberry), 1052, Au. 7, ’19, failed: on Ribes
sp. (Smith’s small gooseberry), 393, S. 13, 18, fair, I, III; 1034, Au. 6,
’19, failed; 1066, Au. 13, 19, failed. .

II from Ribes nigrum (Petri dish): on R. nigrum, 366, Je. 26, 18,
good, IT; 508, S. 25, ’18, poor, III; 645, D.9, ’18, failed; 1027, JI. 28
’19, fair, II.

Inoculations with II stage from Ribes vulgare. In this series the
II spores were all from Ribes vulgare and successful inoculations
were made on the following hosts: Ribes americanum, R. Cynos-
bati, R. Cynosbatr inerme, R. fasciculatum chinense, R. Grossularia
(uva-crispa), R. hirtellum, R. intermedium, R. longiflorum, R.
luridum, R.nigrum, R. nigrum aconitifolium, R. orientale, R. oxy-
acanthoides, R. robustum, and Ribes sp. (Smith’s small gooseberry).
The best results were obtained with R. Cynosbati, R. longiflorum,
R. nigrum, and R. oxyacanthoides. Of the twenty-seven inocula-
tions made fifteen, or 569, were successful. All the inoculations,
except the last two, were made on Sept. 17, 1918.

II stage from Ribes vulgare: on R. alpesire, 402, failed: on R. alpinum
Q, 427, failed: on R. alpinum &', 403, failed: on R. americanum, 401,
poor, II: on R. aureum chrysococcum, 420, failed: on R. caucasicum,
405, failed: on R. curvatum, 409, failed: on R. Cynosbati, 404, good, II:
on R. Cynosbati inerme, 406, poor, II: on R. fasciculatum chinense, 421,
poor, II: on R. Grossularia (uva-crispa), 410, poor, II, III: on R.
giraldit, 407, failed: on R. hirtellum, 412, poor, I1: on R. holosericeum,
411, failed: on R. intermedium, 413, poor, II, III: on R. longiflorum,
425, good, IT, III: on R. luridum, 414, poor, I1, III: on R. nigrum, 415,
good, II, III: on R. nigrum acomitifolium, 416, poor, II, III: on R.
orientale, 422, poor, II: on R. oxyacanthoides, 426, good, II: on R. ro-
bustum, 417, poor, II, III: on R. stemocarpum, 418, failed: on R. tenue,
419, failed: on R. vulgare, 424, failed; 998 (Fay’s Prolific), J1. 12, ’19, failed:
on Ribes sp. (Smith’s small gooseberry), 423, S. 17, ’18, poor, III.

Inoculations with II stage from Ribes sps. The host species
from which the II spores were obtained are uncertain but the
results were quite successful in each case.

II from Ribes sp.: on R. nigrum, 299, My. 27, ’18, good, II; 329, Je. 3,
’18, good, II; 331, Je. 5, ’18, excellent, II, ITI: on R. vulgare, 300, My.
27, ’18, good, IIL.

Inoculations from III stage. There was no indication from these
experiments that the III stage from Ribes could re-inoculate Ribes.
When tried oh pine leaves, however, the results were successful
in one case where the juvenile-form leaves were still attached to a
young shoot. Results as a rule are not to be expected even here as




490 CONNECTICUT EXPERIMENT STATION. “* BULLETIN 260.

no sign of infection is usually visible for a month or two after inocu-
lation. In the successful case reported there was a slight golden-
yellow spotting thirty-eight days after inoculation and sections
showed the characteristic sclerotial masses .present,

111 stage from Ribes nigrum: on Pinus Strobis, 534 (stem uncut), 0. 7,18,
failed; 585 (stem cut), 0.7, 18, failed; 589 (stems uncut and buds), O.
8, '18, failed; 583 (eaves), O. 7, ’18, failed; 588, O. 8,18, good, (yellow
spots and sclerotia): on Ribes intermedium, 1112, 0. 25’19, failed: on
R. nigrum, 631, 0. 19, '18, failed; 1113, 0. 25, ’19, failed

'Gymnocom'a inter&titialis (Schl.) Lagerh.

Infections from the I stage resulted from Rubus allegheniensis
on R. allegheniensis and R. villosus; from R. hispidus on R.
hispidus and R. villosus; from R. occidentalis on R. hispidus;
from R. willosus on R. hispidus and R. villosus.. The III stage ap-
peared in all cases. Only ten out of forty-six infections, or 2294
were successful. This low rate is due in part to the leaves not

keeping in good condition long enough to secure results, as it
takes some time for the sori to mature.

I stage from Rubus allegheniensis (R. willosus): on R. allegheniensis
(wild), 1357, Je. 30, '20, fair, TII: “on'R. villosus, 336, 337, Je. 6, ’18,
failed; 1358, Je. 30, ’20, good, III. g

I stage from Rubus hispidus: on R. hispidus, 4302, Je. 2,23, fair, IIT;
4340, Je. 15, ’23, failed: on R. villosus, 338, 339, Je. 6, ’18, failed; 959,
Je. 11, ’19, excellent, III; 3087, Je. 5,22, failed; 4295, Je. 1, 4203, Je. 2,
'23, failed; 4341, Je. 15, ’23, good, III: on Rubus, sps. (wild and cult.
raspberry), 3084, 3085, Je. 5, 22, failed; 4296, Je. 1, ’23, failed: on
Rubus sp. (cult. blackberry), 3086, Je. 5, '22, failed; 4294, Je. 1, 128,
failed. See Plate XXVb. ; )

I stage from Rubus occidentalis: on R. allegheniensis, 1350 (wild),
1354 (Erie), 1356, (Snyder), Je. 22, 720, failed; 3090 (cult.); Je. 5, 222,
failed; 4310 (cult.), Je. 8, '23, failed; 4353 (cult.), Je. 20,’23, failed ;
4356, Je. 20, ’23, failed: on R. lispidus, 4311, Je. 8, 23, poor, III; 4354,
Je. 20, ’23, failed; 4357, Je. 20,23, failed: on R. occidentalis, 1346, 1352,
Je. 22,720, failed: on E. villosus, 1348, Je. 22, 20, failed; 3091, Je. 5, 22,
failed; 4309, Je. 8, ’23, failed; 4352, Je. 20, '23, failed; 4355, Je. 20, '28,
failed; 4581, JI. 2, '24, failed: on Rubus sps. (cult. and wild raspberry),
3088-89, Je. 5, ’22, failed.

I stage from Rubus villosus (R. canadensis): on R. allegheniensis,
4326, Je. 12, ’23, failed; on R. hispidus, 4338, Je. 15, ’23, excellent, III:
on R. villosus, 4325, Je. 12, '23, poor, III; 4339, Je. 15, ’23, failed; 4580,
JL. 2,724, good, III; 4585, J1. 10, 24, excellent, III.

I stage from" Rubus sps. (wild raspberry): on R. villosus, 960, Je. 11,
'19, failed: on Rubus sps. 970, Je. 13, ’19, failed.

Gymnosporangium.

Of the five species tried from this genus we were successful in
securing infections with only two, chiefly because the wrong host
or the O stage was used with the other three. Altogether thirty-
nine tests were made of which fourteen or 369 were successful.
With @. J uniperi-virginianae, where more likely hosts were used,
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469, of the inoculations were successful. With Gymmnosporangium
su((:%)essful results in Petri dishes are to be expected OnlthIibh t}’clﬁ
IIT stage and with this only the O stage appears since the erllg

of time to develop the I stage is too great to keep the leaves alive.

Gymmosporangium clavariaeforme (Jacq.) DC.

1 1 i host, as
This failure is probably due to the use of the wrong .
Pyrus is not given by Kern (N. A. F.) as one for this species which
usually occurs on Amelanchier sps., and Cydonia vulgaris, both

hosts in Connecticut.

III stage from Juniperus communis: on Pyrus ioensis (Bechtel’s FI.
Crab), 923, My. 27, ’19, failed.

Gymmnosporangium clavipes Ck. & Pk.

The usual hosts for this species are Amelanchier, Crataegus and
Cydonza, although Kern (N. A. F.) gives Pyrus Malus as a host
from Massachusetts. Pyrus, however, does not seem to be a very
susceptible host from our results.

3 ; : ; ; ’ iled.
from Amelanchier sp.: on Pyrus joensis, 936, Je. 6, ’19, f,al
IOIISt:ég:ger%rom Juniperus virginiana: on Pyrus toensis (Bechtel s)Fl.
Crab) 922, My. 27, ’19, failed: on P. Malus (Wealthy) 811, My. 20, ’19,
failed.

Gymmnosporangium cornutum (Pers.) Arth.
As in all species tried no results were obtained from inoculations

i with the O stage. This rust, however, has not been listed on the

hosts tried here so the results do not mean so much as if Sorbus
had been used.

; 3 -galls L1219

O stage from Sorbus americana: on Crataegus crus-galli, 967, Je. 12, ’19,

faile(g:ag(?n Pyrus ioensts, 968, Je. 12, ’19, failed: on P. Malus (Wealthy),
969, Je. 12, 19, failed.

/  Gymnosporangium Juniperi-virginianae Schw.

re inoculations with the O stage were made on hosts known
toIgg very susceptible but without results which seems to indicate
that the O stage is not a means of spreading the rust. Inoculations
with the III stage were successful -on Pyrus toensis and P. Malus
only, the other species, Pyrus communis and Cydonia vulgaris, not
being reported as hosts for this species by Kern. Al] three inocu-
lations took on the Bechtel’s Flowering Crab which is a very
susceptible species. On Pyrus M alus, however, the results varied
with the different varieties used, failing on Baldwin, Gravenstein,
MeclIntosh and Northern Spy, taking poorly on Fall Pippin,
Greening, King and Sutton’s Beauty, and taking well on Duchess
of Oldenburg, Hurlburt, Russet and Wealthy. These results
agree well with the observations we have made on these varieties
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in nature. The Petri dish method seems to be a very easy way to
test the susceptibility of different varieties of apples to these rusts.
Of the inoculations with the III stage 529, were successful.

O stage from Pyrus Malus: on Pyrus joensis, 953, Je. 9, 719, failed: on
Pyrus Malus (Wealthy), 954, Je. 9, ’19, failed; 4030-32 (young and old
leaves), Je. 20, ’22, failed. i
; { %tage from Pyrus Malus: on J uniperus virginiana, 1029, Au. 5, ’19,
ailed.

IIT stage from Juniperus virginiana: on Cydonia vulgaris, 801, My.
19, ’19, failed; 940, Je. 7, ’19, failed:." on Pyrus communis, 800, My. 19,
’19, failed; 938 (Seckel), Je. 7, ’19, failed; 939, Je. 7, ’19, failed: on P.
toensis (Bechtel’s Fl. Crab), 799, My. 19, ’19 excellent, O; 924, My. 27,
’19, poor, O; 937, Je. 7, ’19, good, O; 4306, Je. 7, 23, excellent, O: on P.
Malus, 798, My. 19, ’19, failed; 810 (Baldwin), My. 20, ’19, failed; 942
(Baldwin), Je. 7, ’19, failed; 943 (Duchess of Oldenberg), Je. 7, ’19,
good, O; 941 (Fall Pippin), Je. 7, ’19, poor, O; 946 (Gravenstein), Je. 7,
’19, failed; 952 (Greening), Je. 7, ’19, poor, O; 950 (Hulbert), Je. 719,
good, O; 946 (King), Je. 7, ’19, poor, O; 947 (Mclntosh), Je. 7, ’19,
failed; 944 (Northern Spy), Je. 7,19, failed; 951 (Russet), Je. Tr219;
good, O; 948 (Sutton’s Beauty), Je. 7, ’19, poor, O; 809 (Wealthy), My.
20, ’19, good, O; 949 (Wealthy), Je. 7, ’19, poor, O. See Plate XX Ve.

- Gymmosporangium nidus-avis Thaxt.

Successful inoculations were made with this species only on
Quince (Cydonia vulgaris) and the Wealthy apple, failing on the
other varieties of Pyrus Malus, the Pear and Bechtel’s Crab.
Wealthy is one of the most susceptible varieties of apples to Gym-
nosporangium Juniperi-virginianae but Kern (N. A. F. 73: 196.)
does not list Pyrus Malus as a host for G. nidus-avis and it may be
that in nature it does not attack the apple.

ITT stage from Juniperus virginiana: on Cydonia vulgaris, 805, My. 19,
’19, fair, O: on Pyrus communis, 804, My. 19, ’19, failed: on P. toensis,
803, My. 19, ’19, failed: on P. Malus, 802, My. 19, ’19, failed; 813
(Baldwin), My. 20, ’19, failed; 812 (Wealthy), My. 20, ’19, fair, O.

Kuehneola albide (Kuehn) Magn.

Only two inoculations out of nine were successful with this
species, taking from Rubus allegheniensis and R. hispidus on the
same species. This seems too low considering the hosts and
character of the spore material used, but perhaps the lateness of
the season with some of the inoculations explains their failure.

IT stage from Rubus allegheniensis: on R. allegheniensis, 1070, S. 9, ’19,
poor, II: on R. willosus, 1071, 8. 9, ’19, failed: on Rubus sp. (raspberry),
1072, S. 9, ’19, failed. :

IT stage from Rubus hispidus: on R. hispidus, 4298, Je. 1, ’23, fair, II:
R. villosus, 4297, Je. 1, '23, failed.

11 stage from Rubus villosus: on R. villosus, 4621, S. 16, ’24, fajled.

II stage from Rubus sp. (wild blackberry), on R. allegheniensis, 1546,
N. 10, °20, failed: on R. villosus, 1545, N. 10, ’20, failed: on Rubus sp.
(cult. raspberry), 1547, N. 10, ’20, failed.
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Melampsora sps.

have carried on a considerable number of inoculations with
M Zl‘ginpigm species from Populus and Saliz on various species lOf
Betula, Populus and Saliz. Uniform failure to inoculate Betula,
on both trees and in Petri dishes, has eliminated the rust on that
host from consideration, on infectional as well as on morphological
grounds, as stated subsequently under M elampsoridium. The
only reason for making these inoculations was the frequent associa-
tion of the Betula rust with those on Populus and Salizx.
Examining our Connecticut herbarium specimens on Populus
and Saliz, we find that there are slight morphological chargcters
that apparently separate them into four species, two on Saliz and
two on Populus. Yet we are not sure whether these might not be
more satisfactorily combined in fewer species. Our inoculations
have also given conflicting results, II spores from both Populus
grandidentata and P. tremuloides having apparently infected leaves
of Saliz; also II spores from Populus tremulotdes took on P. gran-
didentata but not from the latter on the former, while II spores
from Saliz sp. failed on both the poplars. The rusts on these three
hosts have been found associated in the same locality with Caeoma
Abietis-canadensis and their IT stages are very similar. All these
observations have caused us to question whether we were dealing
with three or one species. See notes under each.

Melampsora Abietis-canadensts (Farl.) Ludw.

The inoculations with the I stage (Caeoma Abietis-canadensis)
from Tsuga canadensis took in all the tests (except possibly one)
on Populus grandidentata and failed on Betula and Saliz sps. and
on all the other species of Populus except one doubtful sorus on
P. tremuloides, the other two trials on this host failing though
taking at the same time on P. grandidentata. The inoculations
with the II stage from Populus grandidentata were uniformly
failures, even on P. grandidentata, except the very suspicious infec-
tion on Saliz sp. which leaves possibly were already infected, as
the first sori appeared within five days after inoculation.

from 7Tsuga canadensis: on Betule sp., 4010, Je. 17, ’22., failed:
onllggziius alba, 40%9, Je. 16, ’22, failed; 4014, Je. 17, '22, failed: on}zlg.
deltoides, 3096, Je. 15, '22, failed: on P. gmndugentata,', 30‘?‘4, Je. I?i 2
fair, II; 4011, Je. 17, ’22; poor, II; 4021, Je. 19, '22, failed?; 4}586,f <40,
’24’poor, II: on P. nigrae italica, 3093, Je. 15, 4013, Je. 17, '22, ailed:
on P. tremuloides, 3095, Je. 15, °22, poor, II (one sorus); 4012, ‘,Ie. 17,_123,‘
failed; 4587, J1. 10, '24, failed: on Salix Sps., 4401-2, Je. 15, '22, failed;
4015-18, Je. 17, '22, failed; 4022-29, Je. 19, ’22, failed. A
II stage from Populus grandidentata: on Betula lenta, 557, O. 2, o
failed: on B. populifolia, 554, O. 2, ’18, failed: on l?opulu; de.ltoz es,
1510, O. 28, ’20, failed: on P. grandidentata, 560, O. 2, ’18, failed; 1498,
0. 27, '20, failed; 1500, O. 28, ’20, failed: on P. tremuloides, 563, O. 2,
18, fiﬁ.iled; 1497, O. 27, °20, failed: on Saliz sp. (New Haven), 1501,
0. 28, ’'20, fair, 1I.
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Melampsora americana Arth.

The II stage from Saliz sps. failed on the three species of  Betula
and the six of Populus that were inoculated. It also failed on
certain species of Saliz but took on others, six of the twelve inocu-
lations being successful.

IT stage from Saliz sp: on Betula alba papyrifera, 448, S. 20. °
failed: on B. lenta, 449, 8. 20, 18, failed; 14@1?‘1{).f14,”20, failed ;0’142%3’
,O' 27, 20, failed; 1512, O. 28, 720, failed: on B. populifolia, 450, S. 20;
,18, failed; 1450, 0.14, ’20, failed; 1490, O. 27, ’20, failed; 1513, O. 28
’20, failed: on Populus alba, 45%, S. 20, ’18, failed; 1509, O. 28, ’20i
failed; 1519, O. 28, ’20, failed: on P. balsamifera, 452, S. 20, ’18, failed:
on I’D deltoides, 453, S. 20, ’18, failed; 1504, O. 28, ’20, failed; 1520, O.
28, 20, failed: on P. grandidentata, 454, 8. 20, 18, failed; 1449, O. 14
20, failed; 1492, O. 27, °20, failed; 1507, 1517, O. 28, ’20, failed: on P.
nigra ttalica, 455, S. 20, ’18, failed; 1508, 1518, O. 28,20, failed: on P.
fremulqzdes, 456, S. 20, 18, failed; 1448, O. 14, ’20, failed; 1491, O. 27
20, fal,led; 1506, 1516, O. 28, ’20, failed: on Saliz amygdaline (3), 484i
S. 21, 718, poor, IT; 495, 8. 21, 18, failed: on S. amygdalina americana
(2), 494, 8. 21, 18, failed: on S. pentandra (5, Lemley), 497, S. 21, ’18
poor, II; 1}502, 1514, O. 28, °20, failed; on 8. purpurea (1 and 4), 493:
496, 8. 21, ’18, failed; on Saliz sp. (New Haven), 1447, 0. 14, ’20, poor,
II)I; 1%(}3, 0. 28, ’20, good, II; 1505, O. 28, ’20, poor, II; 1515, O. 28, ’20,

oor, II.

Melampsora Medusae Thuem.

The inoculations with the II stage from Populus tremuloides on
the same host took in good shape in three out of the four trials
and failed on all the other species of Populus, Betula and Saliz,
except apparently in one case on Populus grandidentata and one
on Saliz sp. made at the same time and with same material that

took on P. tremuloides. This means either that these two latter -

hos’gs were already infected when used or else that all three hosts
are inhabited by the same species and not by three different ones
as considered here. g

1T stage from Populus tremuloides: on Betula alba, 430, S. 20, 18
failed: on Betula lente, 431, S. 20, °18, failed; 558, 0. 2,18, failed; 1461
0. 14, °20, failed: on B. populifolia, 432, 8. 20, ’18, failed; 555, 0.2, ’18.
failed; 1460, O. 14, 20, failed: on Populus alba, 433, S. 20, 718, failed:
on P. balsamifera, 434, S. 20, 18, failed: on P. deltoides, 435, S. 20, *18
failed: on P. grandidentata, 436, S. 20, '18, failed; 561, O. 2, ’18, failed:
1459, O. 14, °20, good, IIT: on P. nigra italica, 437, S. 20, ’18, failed:
on P. tremuloides, 438, S. 20, '18, good, II; 465, S. 20, 18, fair, 1I-III;
564, 0. 2, ’18, failed; 1458, O. 14,20, good, II: on Saliz amygdalina (3),
505, 8. 21, ’18, failed: on S. amygdalina americana (2), 504, S. 21, ’18,
gagée(isz 2(1)n};18’8. ?e?vit%ndrg (5), 507, 8(4\215’0,61% failed: on S. purpurea (1),

, 9. 21, 18, failed: S. purpurea (4) . 21,18, failed: .2 SP.
(New Haven), 1457, O. 14, ’20, poor,, 15 g

Melampsoridium betulinum (Pers.) Kleb.

All six inoculation§ with the I stage failed, but only one was
made on Betula species. Only 189, of the thirty-three inocula-
tions with the II stage was successful also for the reason that many

g
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of them were made on Populus and Salixz. In this state rusts on
Populus, Saliz and Betula often oceur together and it was thought
that possibly there might be some connection between them not
yet discovered. As far as Betula is concerned both from these
experiments and microscopical examination of the II stage found
on it, there is but one species of rust and it does not occur on either
Populus or Saliz. If we consider only the inoculation from
Betula sps. to Betula sps., the results are better, since 389, of these
was successful. The favorable inoculations with the IT stage were
as follows: from Betula populifolia on B. lenta and B. populifolia.
In the case of spores from B. lenta on these two hosts the results
were negative probably because the number of inoculating spores
was small.

I stage from Lariz americana: on Betula sp., 4316, Je. 8, ’23, failed:
on 'Populus deltoides, 4314, Je. 8, ’23, failed: on P. grandidentata, 4312, Je.
8, ’23, failed: on P. nigre italica, 4313, Je. 8, '23, failed: on Saliz sp.,
4305, Je. 7, 4315, Je. 8, ’23, failed.

IT stage from Betula lenta: on B. lenta, 1485, O. 27, ’20, failed: on
B. populifolia, 1486, O. 27, ’20, failed: on Populus grandidentiata, 1488,
0, 27, ’20, failed: on P. tremuloides, 1487, O. 27, ’20, failed.

I1 stage from Betula populifolia: on B. alba papyrifera, 439, S. 20, ’18,
failed: on B.lenta, 440, S. 20, ’18, failed; 556, O. 2, '18, failed; 1456, O. 14,
’20, poor, II; 1493, O. 27, ’20, fair, II: on B. populifolia, 441, S. 20, ’18,
fair, IT; 553, O. 2, ’18, failed; ' 1455, O. 14, 20, failed; 1494, O. 27, 20,
failed; 1499, O. 28, '20, poor, II; 1511, O. 28, ’20, poor, II: on Populus
alba, 442, S. 20, ’18, failed: on P. balsamifera, 443, S. 20, ’18, failed: on
P. deltoides, 444, S. 20, 18, failed: on P. grandidentata, 445, S. 20, 18,
failed; 559, 0. 2,18, failed; 1454, O. 14, ’20, failed; 1496, O. 27, ’20, failed :
on P. nigra italica, 446, S. 20, 18, failed: on P. tremuloides, 447, S. 20, ’18,
failed; 562, O. 2, ’18, failed; 1453, O. 14, ’20, failed; 1495, O. 27, ’20,
failed: on Saliz amygdalinae (3), 500, S. 21, ’18, failed: on S. emygda-
lina americana (2), 499, S. 21, 18, failed: on S. purpurea (1), 498, S. 21, ’18,
failed: on S. purpurea (4), 501, S. 21, ’18, failed: on S. pentandra (5),
502, S. 21, ’18, failed: on Saliz sp., 1452, O. 14, ’20, failed.

Melampsoropsts Cassandrae (Pk. & Clint.) Arth.

The results in this case are interesting since they confirm results
obtained with plants in crocks, namely that Picea mariana and
P. rubra are susceptible hosts for producing the O and I stages of
this rust, while P. excelsa is not. The inoculations in the Petri
dishes were made on leaves still attached to small branches and the
O stage with pycniospores only appeared, the I stage appearing on
the plants in the crocks. '

III stage from Cassandra calyculata: on Picea excelsa, 347, Je. 8, ’18;
failed; 925, My. 27, °19, failed: on P. mariena, 956, Je. 11, 19, fair; O: on
P. rubrae, 972, Je. 14, ’19, fair, O.

Melampsoropsis Pyrolae (D.C.) Arth.

This rust apparently winters over here through the II stage, as
the I stage has not been found. It is not evident why the two
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inoculations with the IT stage failed since the leaves remained alive
and healthy in the Petri dishes for a long time, and the spores seem-
ed in good condition when used.

II stage from Pyrola americana: on P. americana, 4301, Je. 2, '23,
failed: on P. elliptica, 4300, Je. 2, 23, failed.

Phragmidium Potentillae’ (Pers.) Karst.

Inoculations were successful in fwo out of the three tests of the
IT stage on Potentilla canadensis on the same host. The other
attempts were made on plants known not to be the proper hosts.

IT stage from Potentilla canadensis: on Betula populifolia, 569, O. 3, ’18,
. failed: on Populus grandidentata, 568, O. 3, ’18, failed: on P. tremulogdes,
567, O. 3, ’18, failed: on Potentilla canadensis, 566, O. 3, ’18, failed;
996, JI. 12, ’19, poor, IT; 1014, JI. 19, 19, fair, II; 1014, I, a-b, Au. 5,
’19, (a) excellent, II, (b) failed. See Plate XXVa.

Phragmidium subcorticium (Schr.) Wint.

With this species five out of the nine inoculations on Rosa
species were successful. The failures seem to indicate that they
were on varieties that were at least somewhat resistant to the rust.

II stage from Rosa sp. (cult.): on Rosa rugosa, 987, Jl. 12, ’19, failed:
on Rosa sp. (The Farquhar), 993, J1. 12,19, failed: on Rosa sp. (Ayrshire),
989, J1. 12, ’19, failed: on Rosa sp., 992, J1. 12, ’19, poor, II: on Rosa Sp.
(Frau Karl Druschki’s hybrid perpetual), 994, JI. 12,719, poor, II: on Rosa
sp. (Madame Plantier), 991, J1. 19, 19, poor, II: on‘Rosa sp. (white), 990,
JL. 12.°19, poor, I1: on Rosa sp. (Wichuraina), 988, JI. 12, ’19, failed.

II stage from Rosa sp. (Madame Plantier, Petri dish culture 991):
on Rosa sp. (Madame Plantier), 1025, JL. 25, 19, poor, I1I.

Puccinia sps.

We can discuss the results of inoculation with species of Puccinia
altogether as the number of inoculations with most of them were
too few to draw any special conclusions. In fact the work with
Puccinia, as with Uromyces, was chiefly to determine how success-
ful the Petri dish method would prove for those species of rusts
that have their hosts on the more delicate leaves of herbaceous
plants, many of which are also of such size that they have to be
cut before they can be placed in the dish. Of the forty-six in-
oculations 35% was successful which is fair considering the
difficulty of keeping the leaves in good condition. However, even
with the successful ones, the amount of infection was not usually
very abundant and often the sori appeared only shortly before the
leaves died.

Altogether nineteen species of Puccinia were tried and infection
resulted in nive as follows. Puccinia Agropyri: II stage from
Agropyron repens on A. repens; 11 stage from Triticum vulgare on
Agropyron repens. Puccinia coronata: I1 stage from Avena sativa
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on A. sativa. Pugcinia graminis: 11 stage from Agrostis alba on
A. alba; 11 stage from Phlewm pratense on P. pratense. Puccinia

- obscura: I1 stage from Luzula campestris on L. campestris. Puccinia

Poarum: II stage from Poa pratensis on P. pratensis. Puccinia
Pruni-spinosae: 1 stage from Anemone quinguefolia on Prunus
serotina. Puccinia suaveolens: 11 stage from Cirstum arvense on
C. arvense. Puccinia Violae: 1 stage from Viola blanda on V.
blanda. Puccinia Thalictre: I11 stage from Thalictrum polygamum
on P. polygamun. (This last infection is considered doubtful).

Puccinia Agropyri Ell. & Ev.

I stage from Thalicirum polygamum: on Carex sp., 4332, Je. 13, 23,
failed. '

II stage from Agropyron repens: on A. repens, 1013, J1. 19, 19, poor, 11;
1028, J1. 28, ’19, failed; 4346, Je. 16, ’23, failed: on Panicum sp., 999, Je. 12,
’19, failed. : )

II stage from Triticum vulgare: on Agropyron repens, 1023, J1. 19, 19,
poor, II.

Puccinia Andropogi Schw.
I stage from Chelone glabra: on Andropogon scoparius, 4330, Je. 13, ’23,
fair, IT; 4342, Je. 15, ’23, failed.
IIT stage from Andropogon scoparius: on Chelone glabra, 4331, Je.
13, ’23, failed.

Puccinia Anemones Pers.

III - stage from Amnemone quinguefolia (poor material): on A’, quingue-
folia, 4321, Je. 12, ’23, failed: on Thalictrum sp., 4320, Je. 12,’23, failed.

Puccinia Asparagi DC.

II stage from Asparagus officinalis: on A. officinalis, 1055, Au. 12,
’19, failed. i

Puccinza coronata Cda.

II stage from Avena sativa: on A. sativa, 581, O. 7, ’18, fair, 1I; 632,
0. 22, ’18, good, II, ITI; 641, O. 31, ’18, poor, II; (II stage from Petri
dish culture 632), 642, O. 31, ’18, poor, II: on Secale cereale, 633, O. 22,
’18, failed.

¢ Puccinia Ellisiana Thuem.

I stage from Viola sp.: on Andropogon sp., 4343, Je. 15, ’23, failed:
on Viola sp., 4334, Je. 15, ’23, failed.

Puccinia Eriophori Thuem.

I stage from Senecio aureus: on Eriophorum viridi-carinatum, 4322,
Je. 12, '23, failed. |

III stage from Eriophorum viridi-carinatum: on Senecio aureus, 4324,
Je. 12, 23, failed..

Puccinia Frazinata (Lk.) Arth.

I stage from Frazinus americana: on Agropyn’m repens, 1010, J1. 19,
’19, failed: on Frawzinus americana, 1008, J1. 19, '19, failed: on Spartina
patens juncea, 1003, J1. 18,19, failed; 1005, J1. 1%, ’19, failed: on Spartina
sp. (large), 1002, JI. 18, ’19, failed; 1004, JI. 19, ’19, failed.
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Puccinia graminis Pers.

I stage from Berberis vulgaris: on Agrostis alba, 4329, Je. 13, ’23, failed.
11 stage from Agrostis alba: on A. alba, 1011, J1. 19, ’19, poor, II..

II stage from Phleum pratense: on P. pratense, 1012, J1. 19, ’19, fair, IT.

: Puccinia Malvacearwm Mont.
IIT stage from Althaea rosea: on A. rosea, 995, J1. 12, °19, failed.

Puccinza obscura Schroet.

IT stage from Luzula campestris: on L. campestris, 359, Je. 21, 18,
failed; 934, Je. 6, ’19, good, II.

Puccinia Poarum Niels.
II stage from Poa pratensis: on P. pratensis, 1000, J1. 12, ’19, poor, II.

Puccinia Porm' (Sow.) Wint.

II stage from Allium cepa (Egyptian): on A. cepa (garden), 1054, Au.
12,°19, failed.

Puccinia Pruni-spinosae Pers.

I stage from Amnemone quinquefolia: on- Prunus persica, 4249, My.
19, ’23, failed: on Prunus serotina, 900, My. 27, ’19, poor, II; 4250, My.
f19,1 33, excellent, IT: on Prunus sp. (cult. plum), 4248, My. 18, ’23,
ailed.

Puccinia rubigo-vera (DC.) Wint. ,
ITI stage from Secale cereale: on S. cereale, 344, Je. 8, '18, failed.

Pugccinia suaveolens (Pers.) Rostr.

IT stage from Cirsium arvense: on C. arvense, 1018, JI. 19, 19, fair, II;
1026, J1. 28, 19, poor, 1L.

Puccinia Tarazact Plowr.

II stage from Taraxacum officinale: on T. officinale, 1001, JI. 14, ’19,
failed (leaves decayed); 4345, Je. 16, ’23, failed.

Puccinia Thalictre Chev.
IIT stage from Thalictrum polygamum: on T. polygamum, 4318, Je: 12,

’23, good, 111 (telia appeared in six days so host possibly already infected)?;
4347, Je. 16, '23, failed.

Puccinia Violae (Schum.) DC.
I stage from Viola blanda: on V. blanda, 935, Je. 6, 19, good, II.

Puceiniastrum Myrtilli (Schum.) Arth.

The reason the I stage took on Gaylussacia baccata and failed on -

Vaceinium vacillans is not entirely evident since the latter, ques-
tionably, has been collected as host for the IT and III stages in this
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state, and they were inoculated under apparently identical condi-
tions. However, the Gaylussacia is a common host and the same
year the inoculations were made we found it and Vaceinium
pennsylvanicum infected together in a locality where V. vacillans
was entirely free though close to the other infected hosts.

I stage from T'suga canadensis: on Gaylussacia baccata, 4020, Je. 19,

’22, excellent, IT: 4041, J1. 19, ’22, good, I1: on Vaccinium vacillans, 4019,
Je. 19, ’22, failed; 4042, J1. 19, '22, failed.

Uromyces sps. ’
Only eight inoculations with five species of Uromyces were tried and

of these only one was successful as follows. Uromyces Trifolii: II stage
from T'rifolium pratense on T. pratense.

Uromyces Caladii (Schw.) Farl.

i } iitage from Arisaema triphyllum: on A. triphyllum, 4307, Je. 8, ’23,
ailed. '

Uromyces Caryophyllinus (Schr.) Wint.

II stage f1:0m Dianthus Caryophyllinus: on D. Carophyllinus, 646, 647,
648, 649, D. 27, ’18, failed.

Uromyces houstonzatus (Schw.) Sheld.

I stage from Houstonia caerulea: on Hypoxis erecta, 4282, My. 28, '23,
failed: on Luzula campestris, 360, Je. 21,18, failed: on Sisyrinchium sp.,
4299, Je. 1, ’23, failed. :

Uromyces Liliz (Lk.) Fekl.
I stage from Liliwm sp.: on Liltum sp., 361, Je. 21, ’18; failed.

Uromyces Trifoliv (Hedw.) Liro.

1T stage from Trifolium pratense: on T. hybridum, 1017, J1. 19, 19,
failed: on 7. pratense, 1015, J1. 19, ’19, poor, II.



Tasre I. REsULTS oF INOCULATIONS OF Ribes sps. witH Cronartiwm ribicola.

Comparison of Petri dish with pot inoculations.’

*

O—failure, P—poor, F—fair, G—good, E—excellent.

009

I stage from Pinus Strobus. II stage from Ribes species. 8
Scientific name of host inoculated. e On plasis Ouloheoatn bt Average of tests. %
Petri dishes. in crocks. Petri dishes. in crocks. o
a
Ribes alpestre. .. .c.ovonvicioaen O in 3tests./]O in 5 tests.]O in 5 tests. No test. O in 13 tests. 2
& Alpliumeot s oo e O in 5tests|O in 2tests|O in 5tests|O in ltest. [O in 13 tests. 3
. 4 O P+in 3tests|F-+in 4tests.]F—in 3tests|P in 1 test. |F—in 11 tests. =
S8 AmericanTim . o e F—in 9tests.]F—in 6tests] P—in 7 tests.] P in 2 tests.| P+ in 24 tests. E
SR b S S e P, P—in b5tests./]F in 1test. |O in 2 tests. No test. P—in 8 tests. ?J
# o chrysococcum. . . .. P in 5 tests. No test. P—in 6 tests. No test. P—in 11 tests. =
S AR e F—in 4tests|F—in 3tests./O in 4 tests. No test. P+ in 11 tests. E
STVt o e Q" i - 3-tests No test. O in 5 tests. No test. O in '8 tests. =2
S sCynosbalie Sl e F4in 3tests/F—in 1test. | F—in 9tests|F in 1test. |F—in 14 tests. =
« 4 INECMe., bt ey F in 1ltest. |G in 1test.|P+in 3 tests. No test. F—in 5 tests. =
s diaeimtha . = oL e L0 F in ~1test. | F41 3 tests.|]O in 1 test. No test. F-—in 5 tests. Z :
SR GEvarICatnI . F—in bHtests.|G in 3 tests| F—in 2tests|F in 1 test.|F+ in 11 tests. g
“ fasciculatum Chinense.....|F—in 3 tests.] F in 1 test. | F—in 4 tests. No test. F—in 8 tests. =
LT el s S e e T s No test. No test. No test. O in 1test. |O 1in 1 test.
€ Grossulama. . o O in 2tests|P in 1test. |O 1in 1 test. No test. P—in 4 tests.
“ 4 (uva-crispa)....... F in 2tests|G in 1 test. |P+in 2 tests. No test. F in 5 tests. ©&
LT i S e L R eIl e O in 6tests.]O in 3tests.]O in 5 tests. No test. O in 14 tests. 5
s hietellunl e P+ in 5tests|F+in 4tests|P in 4tests./]E in 1 test. | F— in 14 tests. 5
% holesericeum.. ... v vvvun F—in 2 tests. No test. P—in 5 tests. No test. P—in 7 tests. E
S ntetmeditm . o o F—in 6 tests.|Gin 3 tests. P+in 5tests.]G in 1 test. | F—in 15 tests.
So longifloram: oo ooh P in 1 test. No test. G—in 2 tests. No test. F in 3tests. &
K I e s e e e F—in 6tests! G—in 3tests.| P+in 5 tests! P in 1 test. | F—in 15 tests. =

* Average of the tests given in each case.

Tasre I. Resunrs or INocurnaTioNs orF Ribes sps. with Cronartium ribicola.
: Comparison of Petri dish with pot inoculations.—Concluded.
| O—failure, P—poor, F—fair, G—good, E—excellent.
: : iy I stage from Pinus Strobus. II stage from Ribes species. .

*i Scientific name of host inoculated. On leaves in On plants ol O plasits Average of tests. g
Petri dishes. in crocks. Petri dishes. in crocks. ;
Rl‘?es n)llultiﬂorum .............. O in 1 test No test. No test. No test. O in 1 test. 5‘
¥ nl“g}"um R ERRE R F+ %n 27 tests.| G — in 19 tests.| F4+ in 35 tests.| F _in 23 tests.| F+ in 104 tests. o
3 »  aconitifolium...... P in 2 tests. No test.. F in 4 tests. No test. F—in 6 tests. ™
: od.oratun‘l ............... G in 1test. |O in 1 test. No test. No test. F in 2 tests. 5
: orientale . . . RREERF R 0] in 1 test. No test. P -in Ltest: |O in 1test: |P—in- 3tests. §
< oxyacanthoides:. R G in 8tests.] F+in 6 tests.| F—in 5 tests.| P+in 3 tests.| F+in 22 tests. g
: pgtraeum ...... e No test. F in 1 test. No test. No test. F in 1 tests. - &
. pinetolliMs ot . = (6] in 1test. |G in 2 tests. No test. G in 1test. [ F+in 4 tests. g
. rolustnm o F— in 5 tests.| G—in 2 tests.| P+ in 7 tests. No test. F—in 14 tests. %
: stenocarpum.. . S (6} in 3 tests. No test. O in 5 tests. No test. O in 8 tests. i
- lehmie certr b ve ek oo (6] in 4 tests.| F' in 2 tests.| F—in 4 tests. No test. P4 in 10 tests. =
: urceolatym .\~ o (@) in 1 test. No test. No test. No test. @ in .1 test 5
: vquare ..... oo BREREE F— in 5 tests.| G %n 4 tests.| P+ in 11 tests.| O in 2 tests.| F—in 22 tests. =
: ; (Fay’s prolific)....| F— in 9 tests.| F+ in 8 tests.| O in 2 tests.| F—in 5 tests.| F— in 24 tests. E
; - (Smgll) W F— in 5 tests.| G — in 8 tests.| P—in 2 tests.| P4+ in 3 tests.| F—in 18 tests. &
ot (Wihite . = e F in b5tests.|G—in 7tests]O in 2tests|F in 1ltest. |F in 15 tests. ©O
: Gl i e Nf) test. Np test. No test. Poan i dest P in- s fest. %

. s“p (Laljge gooseberry)....| F— in 7 tests.| P—in Qtests:|O in 2tests.|O in 2tests.|P in 20 tests.

(Smith’s gooseberry)...| P—in 5 tests.| P in O tests.| P—in 4 tests.] P—in 4 tests.| P— in 22 tests.

Hotala S e e P4 in 170 tests.| F — in 123 tests.| P+ in 169 tests.| F— in 56 tests. 518 tests.
Percent. successful . ........ 66 % 789 57% 57% 65% =
[y
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Second Annual Report

OF THE

TOBACCO STATION
For the year ending October 31, 1923.

INTRODUCTION.

The Connecticut Tobacco Station has now completed its second
year. The method of its establishment is detailed in the First
Annual Report, since which time the state funds have been in-
creased and the financial support of the work assured. The co-
operative arrangement between the Station and the Connecticut
Valley Tobacco Improvement Association has continued to be
mutually satisfactory.

The intent and purpose of those instrumental in the establish-
ment of the Tobacco Station was:

A. To provide for intensive research work on tobacco dis-
eases, fertilization, curing and other problems of the
industry.

B. To place at the service of the entire industry the best in-
formation and advice that is available.

It is the aim of the station to carry out this program as fully and
rapidly as possible. The resignation of Dr. Chapman and the
difficulty experienced in finding a suitable successor have made the
second phase hard to realize but the experimental work has gone
forward without interruption. It should be kept in mind that
final conclusions may not be hastily drawn from work of this
character. Seasons vary, unusual conditions affect results and
only after repeated trials is it safe to speak with any assurance.
Moreover, a large undertaking of this nature gets under way
slowly.

STAFF

Dr. G. H. Chapman, who had been in direct charge at Windsor
from the beginning resigned on August 1, 1923 to take a commer-
cial position. Due to his energy and ability, the work of this new
institution ran smoothly and efficiently. Mr. C. M. Slagg, pre-
viously in charge of the Federal tobacco investigations in the
Valley took charge in August, 1923 and carried out the plans for the
1923 crop.

BuiLpinGgs AND EQUIPMENT

A new curing barn, designed by Dr. Chapman, has been erected
and was used for the 1923 crop. This barn is designed to make
possible certain experiments on curing, especially as to methods of
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ventilation and firing for stalk tobaccos, but as yet there is not
sufficient land on which to grow the tobacco necessary.

Before leaving, Dr. Chapman made preliminary plans for a
laboratory and office building, but was unable to begin its con-
struction. Mr. Slagg completed the plans and the building is now

finished. We are therefore provided with good facilities, not

only for laboratory work, but will be able to sort our own tobacco.
The laboratory is yet to be equipped. Provision was also made for
experiments in “controlled curing”’, two large chambers having
been constructed in the building. A greenhouse will be necessary
and may be constructed this coming year. )

Fierp Day -

On July 30, 1923, a field day was held at the Station, about five
hundred attending. Throughout the day visitors were conducted
through the fields and the experiments explained.

Resurts oF Fierp EXPERIMENTS SEASONS OF
1922 anp 1923

The nature of the tobacco crop is such that final data are not
obtained until the crop has been fermented. In the case of the
1922 crop, this was not completed until a short time before Dr.
Chapman resigned, August 1st, 1923, which event greatly delayed
assembling the results. In the meantime, the 1923 crop had been
harvested and the data taken. It was therefore decided to com-

- bine the results for both years, and present the averages in a sepa-
rate bulletin, which will appear as Number 5 of the Tobacco Station.

Car
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Recommendations for the Control

\ of Wildfire.

Wildfire did not cause serious damage in Connecticut and
Massachusetts in 1923, probably due to the weather conditions
which were unfavorable for its spread. However, we do not
believe growers are justified in neglecting any of the control
measures practiced in the past. *The possible injury from wildfire
is well known, and as long as it is present in the region, every
precaution should be taken by all growers.

SEED BED.

1. Seed Selection.—Select seed plants in wildfire-free fields.
At least be sure that the individual seed plants are free from
infection.  Bagging the seed heads may be useful. Old seed is
less likely to be contaminated.

2. Seed Sterilization.—If seed infection is suspected, seed should
be sterilized with corrosive sublimate or silver nitrate. Formalin
is very apt to cause injury and should not be used.

a. Corrosive Sublimate. Soak for 15 minutes in a 1 to 1000
solution in a cheesecloth bag. Wash thoroughly and
spread out to dry. Use for dry sown seed only.

b. Siver Nitrate. TFor seed to be sown sprouted, use this
treatment, 1 to 1000 for 15 minutes. Wash and dry.
Silver Nitrate is probably the best treatment in all
cases.

Note. . Corrosive Sublimate and Silver Nitrate aré
both poisons and should be handled with great care.

3. Location of Beds. Do not use refuse from tobacco sheds
or tobacco stems as fertilizer in the seed bed. If possible locate
the seed beds on land where there was no wildfire the previous
year, and where there has been no opportunity for contamination
by drainage from tobacco shed or other refuse.

4. Sterilize the Beds. Sterilize the soil with steam at 100 Ibs.
pressure for 30 minutes, or with formalin 1-50 at the rate of one
half gallon to the square foot. It is safer to sterilize the walks also.
Spring sterilization is safer than fall sterilization.

5. Sterilize the Sash. Boards, sash, and cloth used in seed
beds should be drenched with formalin, 1-50. New sash, plank,
or cloth need not be sterilized.

6. Spray or Dust the Plants. Keep the plants covered with
copper lime dust or a copper spray, such as Bordeaux mizture, at
all times from the stage when they are as large as the finger nail
until setting is completed.

'~ CONTROL OF WILDFIRE. 111

7. Watering. Adopt a system of bed management which will
keep the leaves wet for no longer periods than is necessary to
produce good plants.

8. Disease in Beds. If the disease appears in isolated spots
in the bed, these spots along with a broad margin of healthy plants
should be killed by drenching with 1-10 formalin. The sash nust -
be left off the bed for several hours after application of the formalin;
otherwise the enclosed fumes will kill or injure seedlings for a con-
siderable distance from the original place of application.

9. Planting. Pull plants for setting only from disease-free
seed beds. Do not use plants which have stood over night after
pulling. Water a long way ahead of pulling, so that the plant
leaves will be as dry as possible. Remember that the wildfire
germs can be carried on the hands, clothing, tools, sash, ete., and
avoid such chances. Wildfire may be readily carried into a clean
field by walking through it after having walked through a diseased
field..

FIELD.

10. Do not top dress fields with stalks or refuse from badly
diseased crops. -

11. Do not work in a field where there is any wildfire while the
plants are wet.

12. Make frequent inspections as soon as the plants begin to
grow in the field, and remove all diseased plants.

13. When the infection is light, removal of the diseased leaves
at intervals of three or four days will reduce the number of centers
of spread, and may materially reduce the amount of wildfire
damage to the crop. :

14. Destroy the second growth of suckers after the tobacco
is harvested. These often become badly diseased and furnish an
unnecessary possible source of infection.
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WINTER CONDITION OF APPLE AND PEACH BUDS

" By G. P. CuinTon and E. M. StopparDp, Botanists.

The possibility of winter injury to fruit buds, particularly of
peaches, was expressed to the Station authorities by certain fruit
growers at a recent conference. It was thought that this injury
might have resulted not so much from excessive cold, since the
temperature has been very low this winter in very few places in
the State, but as the after-effects of the unusually dry summer
and fall. The Station has been looking into this matter, both
through the examination of apple and peach buds in the general
region of the Station by Mr. Stoddard and Dr. Garman, and also
through the cooperation of various growers over the State, who
have kindly made an examination of their orchards at its request.
The results of these examinations are set forth in detail here,

®

APPLES

The observers are all agreed that there has been no special
winter injury to apple fruit buds so far as they have been able to
ascertain. It is more difficult, however, to get exact data at this
time of year with the apples than with the peaches, as the buds
are smaller. Some think that possibly the buds are smaller than
usual, due to the dry summer. Where there was a heavy crop of
apples last year, especially with certain varieties, as Baldwin,
there is a light set this year which, however, appears all right
as far as it goes. Three growers complained of partridges or
%)heéxsants eating off the buds of certain varieties near the wood-
ands.

PEACHES..

There is undoubtedly considerable injury to the peach buds-
This is most pronounced in the northern half of the State, as
might be expected, and is least apparent near the Sound. In some
places elevation seems to have had an effect, as the trees on the
higher hills or slopes are more injured than those lower down.
The yellow peaches are, as usual, injured more than the white.
Those most seriously injured seem to be the Late Crawford, Hale
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and Elberta. Some growers, however, report very little injury
even to these, so that if conditions are very favorable at polli-
nization time and later, there will be a small to fair crop in most
orchards and a good crop in a few. With most of the other varie-
ties the outlook at present is for a fair to a good crop. We esti-
mate that there can be a 259, winter injury of peach fruit buds
and still a good crop result. However, if in addition to this, later
conditions are very unfavorable, this injury becomes more im-

~portant. : _

As some growers may be interested in the results obtained on
different varieties or in different parts of the State, we append

the data obtained by varieties arranged alphabetically.

Arp.  5-15% dead, Experiment Station Farm, Mt. Carmel, Stoddard.

Belle. 60% dead, Washington Depot, Hallock; 37%, Storrs, Hollister;
30-40%, East Longmeadow, Bilton; 25% Greenwich, Drew; 25%, Deep
River, Spicer; 20%, Seymour, Coleman; 5-20%, Wallingford (Barnes),
Stoddard.

Carman. 65% dead, Washington Depot, Hallock; 30-409, Fast Long-
meadow, Bilton; 809, Farmington (Root), Stoddard; 15%, Seymour, Cole-
man; 5-10%, Southington (Rogers), Stoddard; 8%, Storrs, Hollister.

Champion. 70% dead, Greenwich, Drew; 509, Washington Depot, Hal-
lock; 30-40%, East Longmeadow, Bilton; 349, Storrs, Hollister; 5-20%,
Wallingford (MacDonald), Stoddard; 109, Seymour, Coleman; 5-159%, Mt.
Carmel, Station Farm, Stoddard; 5-15%, Milford (Platt), Stoddard.

Elberta.  98%, dead, East Longmeadow, Bilton; 959, Washington Depot,
Hallock; 75%, Seymour, Coleman; 70% “high elevation, 309, lower down,
20% low elevation elsewhere, Middlefield, Lyman; 62%, Storrs, Hollister;
50-75%, Southington (Rogers), Stoddard; 509, Greenwich, Drew; 30-509%,
Farmmgton (Root), Stoddard; 35%, Cannondale, Warncke; 25%, Deep
River, Spicer; 15%, Wallingford, Barnes; 5-209,, Wallingford (MacDonald),
Stoddard; 5-15%, Mt. Carmel, Station Farm, Stoddard; 5-15%, Milford
(Platt), Stoddard; 5%, Branford (Cook), Stoddard.

Fox. 380-409, dead, East Longmeadow, Bilton. g

Greensboro. 30-40%, dead, East Longmeadow, Bilton; 25% Deep River,
Spicer; 179%, Storrs, Hollister. .

Hale. 75% dead, Storrs, Hollister; 50-75%, Southington (Rogers), Stod-
dard; 56 %, Seymour, Coleman; 45%, Greenwich, Drew; 5-15%, Mt. Carmel,
Station' Farm, Stoddard.

Hiley. 109, dead, Greenwich, Drew.

June Elberta. 319, dead, Storrs, Hollister.

Late Crawford. 75% dead, Greenwich, Drew; 60-759%, old trees, 35-50%,
young trees, Southington, Rogers; 56 %, Storrs, Hollister.

Lola. 5-159, dead, Mt. Carmel, Station Farm, Stoddard.

Mayflower. 5-15%, dead, Mt. Carmel, Station Farm, Stoddard.

Mountain Rose. 71% dead, Storrs, Hollister.

Nectar. 549, dead, Storrs, Hollister; 30-40%, East Longmeadow, Bilton.

Rochester. 5-109, dead, Southington (Rogers), Stoddard.

Stump. 259, dead, Deep River, Spicer; 15%, Wallingford, Barnes.

Slappey. 549, dead, Storrs, Hollister. :

Waddell. 279, dead, Storrs, Hollister; 25%, Deep River, Spicer.

Yellow St. John. 649, dead, Storrs, Hollister.

General Data. 509, dead, Norwich, Browning; 40-509 dead on old trees
of white varieties, little injury on young trees of white varieties, Southington,
Rogers; 50% dead on yellow varieties but only 259%, on white, Farmington,
Root; 109% dead on white varieties, Branford, Stoddard; a little injury to
Crawford but none to Elberta, Meriden, Ives; Elberta hurt a little but Hiley
and Belle of Georgia with heavy set, Hazardville, Billings.

Connecticut Agricultural Experiment Station

NEW HAVEN, CONN.
W. L. Suatg, Jr., Director.
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: March 22, 1924.

DORMANT SPRAYS FOR ORCHARD PESTS.

W. E. Britron, Parmmie GarmaN, Entomologists,
G. P. Cuinron, Botanist.

San José Scale. May be present on the bark of twigs and
branches under small circular gray shells about two millimeters
in diameter. Hach sucks the sap. Later in the season the scales
appear on leaves and fruit. There are four generations each sea-
son. Spraying the dormant trees with miscible oil, 1 part in 15
parts water, with liquid lime-sulphur (1-9), or dry lime-sulphur
as directed by the manufacturer, is recommended. :

Tent Caterpillar and Fall Canker Worm. The eggs of the tent
caterpillar are now present as dark-colored eylindrical masses on
the small twigs, covered with a glue-like coating. Those of the
fall canker worm are in compact circular, rectangular or irregular
masses on the bark of the larger branches. There is some evidence
to show that lime-sulphur will kill the young tent caterpillars if
applied just before hatching.

Other Insects. Aphid eggs are oval black and shiny objects
on the new growth or around the fruit spurs. Kggs of the false
or light apple red bug and of leaf hoppers are imbedded in the
bark. The bud moth lives through the winter in inconspicuous
cases fastened to the twigs around the buds, and the Oriental
peach moth, which is present in Fairfield and New Haven Coun-
ties, hibernates in similar manner, usually nearer the base of the
trees. These last mentioned pests are difficult to destroy in this
condition and probably the dormant sprays will not seriously
affect them. Some of the aphid eggs will be killed by the dormant
spray, lime-sulphur being more effective than miscible oils.

European Red Mite. Owing to the favorable period for develop-
ment of the pest last summer, apple orchards should be scouted
this year, if not already done, for winter eggs of the European
red mite. Should these be found in numbers (present on branches
one to two inches in diameter and numerous enough so that the
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branches appear red in color) prepare to treat with miscible oil.
If you are not planning a complete spray program for the summer
months, it will probably be best to use oil even if the eggs are few
in number. Scalecide or Sunoco spray oil, diluted 1 gallon in 15
gallons of water, are recommended. Use fresh material if possible
or make sure that the contents of each can or barrel are thoroughly
mixed and that the material emulsifies completely when placed in
the spray tank. :

A easual examination of seven apple orchards in the central
part of the State showed that two were heavily infested, two with
a moderate infestation, and the remainder with few or no eggs.
Towns in which the worst infestations were seen were Milford
and Farmington.

Fungi. These carry over on the twigs both through the Mycel-
ium and the spores. The latter often show as more or less con-
spicuous pustules. Some of the common fruit diseases that winter
over in or on the twigs are the scab, brown rot and leaf curl of
peaches, and the fire blight, sooty blotch, black rot, and possibly
scab, of pears and apples. So far dormant spraying for fungous
troubles has not been very effective except in the case of peach
leaf curl. In this case the lime-sulphur treatment given for San
José scale is effective.

Spray the trees lightly, but thoroughly, and avoid drenching.
Make your application as soon as the buds begin to swell notice-
ably or show green at the tips.

If you are not sure that your orchard is infested, communicate
with us and if possible send suspected material for examination.

Connecticut Agricultural Experiment Station

NEW HAVEN, CONN.
W. L. StaTe, JR., Director.

Bulletin of Immediate Information, No. 30
March 26th, 1924,

INFORMATION ABOUT INSECTICIDES AND
FUNGICIDES.

G. P. Cuinton and E. M. Stopparp, Botanists,
W. E. Britroy and Prinie Garman, Entomologists.

: FUNGICIDES.
Bordeaux mixture. Recommended for use on potatoes, musk-

. melons, grapes, cucumbers and seedbed tobacco,—sometimes for

pink and prepink spray on apples. Fresh home-made mixtures
are most effective, though commercial preparations are often used
successfully. ~Either stone or hydrated lime may be used. Spray
should contain 4 Ibs. lime and 4 lbs. copper sulphate in each 50
gals. water.

Lime-sulphur, dormant or winter strength. Recommended for
use on apples (dormant or delayed dormant), peaches (late dor-
mant), and pears (delayed dormant) for control of peach leaf curl
and such insects as San José scale, pear psylla, blister mite and
aphis. Strength 1 gal. lime-sulphur in 9 gals. water. Dry lime-
sulphur may be substituted at the strength recommended by the
manufacturer.

Lime-sulphur, summer strength. For use as a general fungicide
on apples and as an insecticide for control of the European red
mite. Usual strength applied, 134 gals. to 50 gals. water. Dry-
lime-sulphur may be substituted with good results.

Dry mix, self-boiled and “atomic” sulphur. Successfully used
on peaches. Strengths recommended: dry miz, 8 lbs. superfine
sulphur, 4 lbs. hydrated lime, and one-half Ib. calcium caseinate
to each 50 gals. water; self-boiled lime-sulphur, 8 lbs. stone lime,
8 lbs. sulphur, to each 50 gals. water; “atomic” or “colloidal”’
sulphur, 5 1bs. to each 50 gals. water.

Dusts. Sulphur dusts are satisfactory for use in control of
peach scab and brown rot. Pure dusting sulphur is recommended
and should be as fine as possible to obtain.
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Miscible oils. Valuable for control of the European red mite
when used as a late dormant spray as the buds swell; will also kill
scale insects. Strength recommended 1 gdal. in each 15 gals. of
water. Scalecide or Sunoco spray oil are’suitable. Do not use on
peach trees.

Lead arsenate. Used for control of chewing insects such as
canker worm, codling moth, apple and thorn skeletonizer, Colorado
potato beetle'and others. The dry form of the arsenate is prefer-
able, but the paste may be used. In each 50 gals of water use
114 Ibs. of the dry powder or 3 Ibs. of paste.

Calcium arsenate. Should not in general be used on fruit trees,
because of danger of burning the leaves,—but may be used on
potatoes for control of the Colorado potato beetle; 1 Ib. in 50 gals.
water is the proper dilution. Sometimes used in dust form on
apple trees.

40 per cent. nicotine sulphate. Recommended for control of
red bug, aphis or other sucking insects, at the rate of 34 to 14 pint
to each 50 gallons of spray. Commereial preparations are known
as Black Leaf 40, Halls Nicotine, and N. P. C. Nicotine Sulphate.

Dusts. Nicotine dusts are successful in control of sucking lice
on vegetable crops and the arsenical dusts may be used on fruit
trees. Sulphur-arsenate dust may be used on apple varieties that
are not subject to serious scab infection.

. SPREADERS.

~ Any product containing soluble casein and lime, 1 part of casein

to 3 parts of lime, may be used to increase the adhesiveness of the

~above sprays. The most widely known product now on the
market is sold under the trade name “Kayso”.

: CAUTION.

If necessary to combine such sprays as nicotine sulphate, lead

arsenate and lime-sulphur, combine in the following order: 1. lead

arsenate, 2. nicotine sulphate, 3. casein lime, 4. lime-sulphur.

Oil sprays should be thoroughly mixed before dilution, and

should not be used unless a complete emulsion is formed. Do not
apply in freezing weather.

Connecticut Agricultural Experiment Station
NEW HAVEN, CONN.

W. L. State, JR., Director.

Bulletin of Immediate Information, No. 31
March 28, 1924.

WHY AND HOW TO SPRAY.

G. P. Cuinton and E. M. Stopparp, Botanists,
W. E. BrirroN and Prinre Garman, Entomologists.

THE WHY.

~ To get a high percentage of perfect fruit is the aim of the
intelligent fruit grower. To attain this, proper control measures
for the various fungous and insect pests are very important, and
succeed best when the following points are taken into consideration :

Know your troubles. One must determine as accurately as
possible what pests will probably attack the fruit before planning
the spray schedule.” The Experiment Station will gladly assist
mn this determination. After determining your common froubles
remember that arsenical poisons, 2s arsenate of lead, control
chewing insects and must be applied before or soon after they start
feeding; that contact poisons, as nicotine sulphate, control sucking
insects and must be applied to the insects themselves; that fungi-
cides prevent but do not cure injuries by fungi and so must be
applied before infection takes place.

Know your varieties. Varieties vary in susceptibility to
different injuries especially fungous, and it is important to know
the troubles to which each variety is subject. As, for instance,
scab is bad on McIntosh, and red mite is most serious on Baldywin.
A Bulletin of Immediate Information will follow this, giving a list
of the most injurious fungous diseases on the apple varieties
commonly grown in the State. :

The environment. Environmental conditions are often deter-
mining factors in the severity of injury. Dry or moist localities
cause variation in _fungous attacks. In the case of cedar rust,
nearness to cedars is the important consideration. Many insects
are worse on trees near to woodland or brush and rubbish along
fences. The age of the trees, the method of cultivation and prun-
ing, the Jocation as to air drainage and extreme temperatures are
also important factors. The latter, as regards winter injuries, is
not subject to control by spraying. ’
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: THE HOW.

The material. Use the materials recommended for the pacticu-
lar pests to be controlled. Ususlly several materials are combined
to control more than one pest in a single application. (See Bulletin
of Immediate Information No. 30, Insecticides and Fungicides.)

The machinery. Use a spray outfit to fit the work at hand and
do not expect a worn out machineto give the best results. Do not
wait until the outfit is in the orchard to find out what is the matter
with it—know beforehand and-fix it. Many growers are turning
from the spray gun to the'rod and nozzles and we believe this is
good sense unless experienced men are handling the gun. High
pressure is the latest notion, but we contend that excessive pressure
- frequently wastes material and causes injury, and that 200 lbs. or
less, with proper nozzles will do the work. Clean the spray tank
frequently.

The method. Make your sprayings thoroughly and timely.
This does not mean drenching the bottom and missing the top,
but just enough to cover all over, inside and out. Do not wait
until the aphids have curled the leaves so that the spray will not
reach them. :

The weather. For control of fungi try to plan the spraying
ahead of a storm, especially the early sprays for scab. This
prevents the spores from germinating on the tender young leaves.
Most sprays will stick if they may dry an hour before it rains.
Avoid spraying in high winds and do not dust in more than a
gentle breeze—better no breeze at all. With the late summer
sprays do not apply them during very hot periods, preferably doing
the work in the morning or late afternoon, to avoid burning of the
foliage.

Number of treatments. The number of treatments will depend

on the pests to be controlled—usually five or six as a maximum and
three -as the minimum, for fungi. In most seasons we cannot
-control apple scab with less than five sprayings, but varieties that
do not scab can be handled with three, the calyx and two later
sprays, unless some other pest becomes serious, when an exten-
sion of the schedule is necessary. Insects, especially chewing
insects, can be controlled with one or two sprayings even if applied
after they appear, but fungi must be controlled by spraying before
they get a start and the plants need to be protected with a spray
coating during the entire season of their infection, which means
more careful and frequent sprayings.

Connecticut Agricultural Experiment Station
NEW HAVEN, CONN.

W. L. SLATE, Jr., Director.

Bulletin of Immediate Information, No. 32
April 10, 1924. !

VARIETAL SUSCEPTIBILITY OF APPLES TO DISEASES
AND INJURIES. ‘

G. P. CuintoN, Botanist.

Some varieties of apples suffer more from certain fungous dis-
eases than do others in the same orchard. When experience shows
this as a common trait with the variety, we say that it is very
susceptible to the disease. Such, for example, is evidently the
case of Fall Pippin and MecIntosh with relation to Scab, and of
the Wealthy to Rust. The same thing holds true with regard to
certain of the injuries, or so-called physiological troubles, not due
to either fungi or insects. For example, Bitter Pit (locally known
as Baldwin Spot), is most serious on the Baldwin Apple,: and
Water Core on the King. i i

Some of these troubles, especially those not due to fungi, are
not controlled by spraying, while Spray Leaf Burn and Fruit
Russet are the direct outcome of spraying. Most of them, however,
yield more or less completely to intelligent spraying. It behooves
the grower, then, to know beforehand what are the troubles in his
orchard, and what varieties are especially attacked. With this
idea in view we compiled a list of apples more commonly grown
in the state, and from our experience listed the diseases and
injuries found most frequently on them. We then submitted
this list to about forty apple growers for their opinion. The list
that follows is based upon the combined data obtained.

Pick out from the list the varieties grown by you and note the
diseases that more commonly occur; then spray with reference
to them. Watch your apples the coming season and acquaint
yourself definitely with the troubles of each variety. Insects are
more general in their attacks, so we have not included them here,
but it is just as important that you know what insects are common
in your orchard, and include them in your fight for good fruit.

In this list we have printed in stalics the non-parasitic injuries,
and have listed these and the principal diseases under each variety
in the order of their importance as near as we could. In general it
can be stated that the four worst diseases of apples in this state



X

are: Scab, Brooks Fruit Speck, Rots (all kinds), and Sooty
Blotch; and the three most serious injuries are: Winter Injury,
Bitter Pit and Spray Russet.
Astrachan—Brown and Black Rots (bad), Scab.
Baldwin—Buiter Pit (bad), Brooks Fruit Speck (bad), Spray
Russet (bad), Sooty Blotch, Winter Injury, Scab (little).
Ben Davis—Rust, Scab, Spray Russet.
Crabs—Scab (bad), Rust. :
Delicious—Scab, Rust. ‘
Duchess—Brooks Fruit Speck, Bitter Rot.
- Barly Harvest—Scab.
Fall Pippin—Scab (bad), Fire Blight.
Fallawater—Rust.
Fameuse—Scab (bad), Sooty Blotch.
Gravenstein—Rot, Scab, Brooks Fruit Speck.
Greening—Sooty Blotch (bad), Scab (bad), Spray Russet (bad),
Blue Mold and Black Rots, Fire Blight.
Hubbardston—Rust, Brooks Fruit Speck, Scab, Bitter P1it.
Hurlbut—Black Rot, Brooks Fruit Speck, Bitter Pit, Fire Blight.
Jonathan—Jonathan Spot (bad), Rust, Brooks Fruit Speck.
King—Water Core (bad), Brooks Fruit Speck, Barrenness.
MecIntosh—Secab (bad), Black Rot.
Northern Spy—Brooks Fruit Speck (bad), Scab, Sooty Blotch.
Opalescent—Scab, Brooks Fruit Speck, Fire Blight.
Peck’s Pleasant—Rust.
Pound Sweet—Water Core, Brooks Fruit Speck, Scab.
Rome Beauty—Scab, Rust.
Russet—Rust.
- Stark—Bitter Rot, Sooty Blotch, Bitter Pit.
Sutton—Rust, Scab. _ :
Tolman Sweet—Sooty Blotch, Bitter Pit, Brooks Fruit Speck.
Wagener—Brooks Fruit Speck, Limb Canker.
Wealthy—Rust (bad), Brooks Fruit Speck.
Winter Banana—Rust.
Wolf River—Rust, Black Rot, Scah.
Yellow Transparent—Scab.
York Imperial—Rust.

Connecticut Agricultural Experiment Station
NEW HAVEN, CONN.

W. L. SuaTe, JRr., Director.

Bulletin of Immediate Information, No. 33
April 15, 1924,
THE PRE-PINK AND PINK SPRAYS FOR APPLES.

G. P. Cuinton, Botanist, and M. Zarpre, Entomologist.

‘What are the Pre-pink and Pink Sprays? These are the two
sprayings made fairly close together, if both are applied, between
the dormant spray and the calyx spray. In other words they are
semi-dormant to semi-summer sprays. They are applied usually
between the last of April and the middle of May. The first is
given when the fruit buds are just beginning to break through
their enclosing leaves, and the second when the blossom buds are
far enough advanced to show a decided pink color, but with none
of the blossoms yet open. If the weather is favorable for rapid
bud development they may be made within a week of each other;
or the pre-pink may be made even earlier, near the delayed
dormant as pictured by Darrow in his Spraying Bulletin (Extension
No. 70) if there has been no dormant spray.

Why Used. Formerly these sprays, or at least the pre-pink,
were not used to any great extent. To-day they are coming into
more general use for a certain fungus on a variety susceptible to
its attack, and for definite stages in the life history of a few insects.
If this fungus or these insects do not trouble you in your orchard,
then these sprays may be omitted.

When necessary for Fungi. Dormant or semi-dormant sprays
are usually of little value for fungi in general. It may be that
sooty-blotch is cleaned off the twigs to some extent, and that some
spores of the black rot are killed, but for these alone it is very
doubtful if these sprayings would be financially profitable.

With scab the benefits are much more evident. The reason for
this is that on the young developing leaves the scab gets its first
start. So far as we now know scab does not hold over to any

-great extent on the twigs, but depends for infection upon the

mature stage that has developed on the old leaves on the ground.
This stage begins to shoot its spores into the air about the time
the young leaves are breaking through the buds, and the first or
primary infection then takes place. If the scab gets a good start
on these young leaves it is much more difficult to control later,
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hence the necessity of keeping them fairly well protected from the
time they begin to emerge from the buds until the calyx spray is
put on. So far as apples are concerned the pre-pink and pink
sprays need be used only on those varieties that are quite suscep-
tible to scab. See Bulletin of Immediate Information No. 32.

When Necessary for Insects. The pre-pink and pink sprays
are not as important for controlling insect pests as some of the
later sprays. The European red mite.and aphids may be controlled
in both the pre-pink and pink sprays if they have not all been
killed by the delayed dormant spray. Aphids if present at this
time can usually be found on the new leaves and have not yet
caused the leaves to curl around them. After the leaves are curled
it is much harder to kill them with any spray.

There are a number of leaf-eating insects that begin to feed as
soon as leaves appear. The most important ones are the larvae of
the bud-moth, canker-worm, tent caterpillar and apple and thorn
skeletonizer. Some of them spend the winter as larvae and are

ready to begin to feed early. Others hatch from over-wintering

eggs and the young begin to feed as soon as the foliage starts to

grow. The pink rather than the pre-pink is the most important

of these two applications for the control of leaf-eating insects.

What Sprays to Use. If you are spraying only for scab use the
summer strength of a fungicide, namely, about 3 gallons of liquid
lime-sulphur to 100 gallons of water, or the 8-8-100 Bordeaux
mixture. There is not much danger of spray-burn or russet from
the Bordeaux at this time. If insects are to be included in your
control, nicotine sulphate can be added for the aphids and Euro-
pean red mite, and arsenate of lead for the leaf-eating insects.
Nicotine sulphate is used at the rate of three-fourths of a pint, and
lead arsenate (dry) 3 pounds to 100 gallons of the fungicide, or of
water if the former is unnecessary.

* Connecticut Agricultural Experiment Station
NEW HAVEN, CONN.

W. L. Starg, Jr,, Direclor.

Bulletin of Immediate Information, No. 34
April 21, 1924,
SPRAY FOR THE IMPORTED CURRANT WORM.

B. H. WaLpEN.

_ Nearly every spring the foliage of currants and gooseberries is
injured by the imported currant worm, Pteronidea ribesi Scop.
Often the owner does not notice the pest until many of the plants
are partially stripped. This insect came from Europe nearly
seventy years ago.

The adult is a four-winged fly, the female being about one-third
of an inch long, with the head and thorax nearly black and the
abdomen yellow. The male is somewhat smaller with a black
abdomen.

The flies appear about the middle of April or soon after the
foliage is well started, and lay rows of eggs along the veins on the
under side of the leaves. The eggs are about one-twentieth of an
inch long, nearly white in color, and hatch in about seven to ten
days. The young worms are at first white in color, but soon change
to green. After the first molt the worms are green, spotted with
black. They become full grown in two to three weeks and are
about tvhree-foprths of an inch long when they descend into the
ground and spin brown cocoons under leaves or rubbish. In late
June or early July the adults of a second brood appear. The
winter is passed in the cocoon stage.

TREATMENT.,

The currant worm is a comparatively easy insect to contr
As soon as the eggs begin to hatch, sprgy thz plants thorou;h(g;
with lead arsenate, using 11 pounds of the powder to 50 gallons of
water, or one ounce to a gallon for small quantities. Double the
amount for paste. The application should be repeated in about
one week to protect the leaves that have developed since the first
treatment. Any of the dusts containing lead arsenate can be
used in place of the spray if more convenient. These treatments
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should protect the foliage from serious injury. If, however, it is
necessary to give a treatment after the fruit is two-thirds grown,
fresh hellebore should be used instead of lead arsenate, using two
ounces to one gallon of water, or as a dust by mixing one pound of
hellebore with five pounds of air-slaked or hydrated lime. While
hellebore, if fresh, will readily kill the currant worms, lead arsenate
is preferable for the early treatments as it .will stick better to the
foliage and remain effective for a longer time.

#

L ' "
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NEW HAVEN, CONN. ) :

W. L. Svate, Jr., Director.
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April 25, 1924,

TREE WORKERS HOLDING CONNECTICUT
CERTIFICATES.

TrEE ProTECTION EXAMINING BOARD.

W. E. Britron, Entomologist, President: G. P. Crintox, Botanist, Vice-
President: 'W. O. FiLiey, Forester, Secretary-Treasurer. :

The Station is frequently asked to suggest someone to prune,
repair or spray trees. In doing so merely as an accommodation,
the Station neither implies guarantee of satisfaction nor seeks to
advertise the business of any person or firm. However, the list
at the end of this bulletin imcludes those who have qualified
under the state law and hold certificates issued by the Tree Pro-
tection Examining Board. This law is as follows:

AN ACT CONCERNING THE 1IMPROVEMENT, PROTECTION OR
PRESERVATION OF FRUIT, SHADE OR
ORNAMENTAL TREES.

Chapter 181.  Public Acts of 1919.  (In effect July 1, 1919.)

Secrion 1. No person, firm or corporation shall advertise, solicit or con-
tract to improve the condition of fruit, shade, forest or ornamentai trees,
by pruning, trimming or filling cavities, or to protect such trees from damage
by insects or disease, either by spraying or any other method, without having
secured a certificate as specified in section two of this act; and any person,
firm or corporation failing to comply with the terms of this act shall be fined
not more than one hundred dollars; provided any person may improve or
protect any tree on his own premises or on the property of his employer or
on any property within the limits of the town of which he is a legal resident,
without securing such a certificate.

SEc. 2. The botanist, entomologist and forester of the Connecticut Agri-
cultural Experiment Station shall constitute a board which shall, upon appli-
cation from any person, firm or corporation, examine the qualifications of the
applicant to Improve, protect or preserve fruit, shade, ornamental or forest
trees, and if satisfied that the applicant is qualified, may issue a certificate so
stating; which certificate shall be valid for one year from the date of its issue,
unless sooner revoked as provided in section three of this act, and may. he
renewed by the board for succeeding years without further examination, upon
payment of the fee hereinafter required, provided any person, firm or corpo-
ration receiving such certificate shall be responsible for the acts of all employees
in the performance of such work. .
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Sec. 3. Said board shall prepare all necessary forms and prescribe all rules
and regulations governing examinations, and any certificate issued under the
provisions of this act may be revoked by it upon proof that improper methods
have been used or for other sufficient cause.

. Sec. 4. Each applicant for an examination shall pay a fee of five dollars
in advance, and a fee of two dollars for each certificate or renewal issued;
which fees may be expended by the board for any expense incurred by it in
making examinations or issuing certificates, and an account of all receipts and
expenditures under this act shall be rendered annually to the state comptroller.

Under this law no one may carry on such a business outside of
his own town unless he holds a certificate.

Up to this time 100 original certificates have been issued. A
few have been cancelled and several have not been renewed. There
has been one prosecution of a man who solicited and performed
work without a certificate, in violation of the law. Property
owners are respectfully requested to notify this Board of anyone
suspected of operating in violation of the law.

The following list gives the names and addresses of those
persons and firms engaged in tree work who now hold certificates
from this Board. Changes will occur as some fail to renew and
examinations are held from time to time and new names are added.
In general it is best for a property owner to employ some one in
his locality, as it saves traveling expenses. Particularly if he
knows one personally or by reputation and has confidence in his
work, he should employ that man or firm. If he is not familiar
with such work and is unacquainted with all on the list, he can
readily make inquiries regarding those nearest his property and
thus make a selection. Some of these men, in addition to their
tree work, are also nurserymen and landscape architects. The
list follows:

Frrms anp Inprvipuars Horbing CERTIFICATES.

g Cert. Certificate
Name Address No. Expires

Armstrong Tree Service, Ltd.... Poughkeepsie, N. Y.

Armstrong, Newton G........ 4 % 86 May 25, 1924

Parmelee, Leland E.......... & 9 89 Jul. 23, 1924
Baldwin, Thog Jo v tianee SeR S0 Box 176,

Guilford, Conn...... 21 Jul. 15, 1924

Bartlett Tree Expert Co., F. A. :

(F. A. Ba.rtlett)r? T o, C70nn.. vt o 10 Jul. 215,194
EBarton BOBBI S oo s by bt U B 0TS
. i s Hamden, Conn...... 66 Dec. 18, 1924
Beaupain & Saunders

(Hgnry F. Beaupain)......... So. Norwalk, Conn.. 27 Aug. 12,1924
Bellcttiy Peter Ju. dors v bt s B B D No, 2,

Naugatuck, Conn. .. 41 Nov. 6, 1924

*Bertolf Brothers
(August C. Bertolf)..........
Browm: Bdoar M.t 00 odi0 s

Sound Beach, Conn.. 24 Jul. 29, 1924
211 Sisson Ave.,

763 Campbell Ave.,

Calverley, Arthur..............
West Haven, Conn. .

97 Mar. 31, 1925

* Is also a nurseryman.

Hartford, Conn...... 52 Jun. 6,1924 .~

Name

Cardarelli, Bmiliod.. .. il
Clark HapegBied oo a8 e
Clapk WaAlisS. oo o e

Clyne, G. A
Condon Co., Maurice L.

(Maurice L. Condon) . .......
Cromie, George A . .. .r o 0l

Davey Tree Expert Company, . .

Baldwin, H. E. .

Gammie, Peter. .. ... 00

Grove, D. Q.

tDesmond, Thomas H. . .......
DeWolfe, John C. G...........
Easton, Clifford H.............
*Elm City Nursery Co.........
THrask s Otto B L0 L
Bertachii Riossilii o fern i Hais 4
Galligan, Clarence W.. ... .. ...
Gibbs RIIVIL i el o
Gilbert Blebi S Slad o)
TGoodwin Associates, James L., .

Goodwin, James Li.. .. .......

Pettee, Edward Ei. . .. .. ... ..
Grat  AlbentSEIRRE L0 0 HG 3y
Grovit, Albert.. . /) Loy
Gustafson, Hatry A.. ... ... ...

Hartford Forestry Company. . . .

Hansling, Philip, Sr... ...

Hansling, Philip, Jr....... )

*Herthal, G. F. .

Herthal Gua: el €0 0L = 08
HidllisterS: P e

*Hunt & Co., W. W.
WU ACWHahe) .

Kellner; Arthur H.... ... .0 oo

*Kellner, Herman'H. . =0 &

*Kelley, James J . . . .

Landscape Foresters Ltd,
KOLE. Mager). .m0 00

*Is also a nurseryman.

T1Is also a landscape architect.

Xix

Address
Cromwell, Conn.....
Middlebury, Conn. ..
New Canaan, Conn. .
73 Canal St.,

Waterbury, Conn. . . .
Lake Mahopac, N. Y.

18 Compton St.,
New Haven, Conn. ..
Kent, Ohio. :
Gen’l Delivery,
Norwich, Conn......
P. O. Box 423,
Stamford, Conn.. ...
KentbrOhio . oalv: s
Simsbury, Conn.. ...
85 Medford St.,
Medford, Mass......
PO Box No. i,
Scarborough, N. Y...
New Haven, Conn. ..
Norwich, Conn. .. ...
P. ©. Box 220,
Newburgh, N. Y. ...
15 Admiral St.,
Allingtown, Conn. ...
33 Fairfield St.,
Pittsfield, Mass. . ...
376 George St.,

New Haven, Conn. . .
750 Main St.,
Hartﬁord, C{(‘)nn. oy

P. O. Box 87,
Bardonia, N. Y......
986 Whalley Ave.,

New Haven, Conn. ..

R0 Box 81,
Watertown, Conn. . .
65 Sherman St.,
Hartf‘ord, Cozm .....

228 Bunnell St.,
Bridgeport, Conn. . . .
228 Bunnell St.,
Bridgeport, Conn. . . .
Conn. Agr. College,
Storrs, Conn, .. .. . . .
167 Blue Hilts Ave.,
Hartford, Conn. . ...
7 Grove St.,

So. Norwalk, Conn . .
Danbury, Conn. . ...
New Canaan, Conn. .
52 Vanderbilt Ave.,
New York City. . ...

Cert.
No.
57
72
20
5
46

88

91
60
87
50
80
53

7
7Y
84
74
83
61

39
38

67
85
96

33
26

101

19
32

Certificate
Expires

Feb. 28, 1925 .
Mar. 8, 1925
Jul. 15, 1924
Jul. 1,1924
Feb. 2, 1925

May 25, 1924

Jul. 23, 1924
May 26, 1924
May 25, 1024
Apr. 4, 1925
Aug. 7, 1924
Jun. 16, 1924
Jul. 1, 1924
Jul. 14, 1924
Apr. 4, 1925
Jun. 28, 1924
Apr. 4, 1925
May 26, 1924

Nov. 26, 1924
Nov. 6, 1924

Dee. 18, 1924
Apr. 6, 1925
Mar. 25, 1925

Jul. 15, 1924
Jul. 15, 1924

Jul. 29, 1924
Sept. 17, 1924
Mar. 21, 1925
Sept. 17, 1924
Aug, 12, 1024
Apr. 1, 1925
July 15, 1024

Sept. 17, 1924



Name

*tMallett Co., G. A.

(George A. Mallett)..... . . .. .
Maynard, Bugene.. ..., . . ... |

McLaughlin & Carberry,
Carberry, Joseph V........ .

McLaughlin, J. A...

Meader Co., L. H.
(Lewis H. Meader)

*Millane Tree Expert Co.

(Neal A. Millane).

Morris, Harry H. .. .. ... el

Munson-Whitaker Co.

(Robert O’Shea). ..

0ld Colony Forestry Co.
(Thomas J. McGinnis). . .. ...
Pauley Tree Expert Co.

(George A. Pauley)
Perry, Lewis........
Plumb, C. K. & J. C.

(C. K. Plumb). . ..
Pool, William H.. ...

Rice, Ralph S.... ...
Rich, Nehemiah L. . .

*Rockfall Nursery Co.

(Philip Marotta) . .
Rottenberg, Julius. . .

Royal Forestry Co.
(Charles Vallett). .
*Schoonman, W. J. ..

Shaw, Walter. ... ....... ...,
*Bierman G FEL o0 i e e

*Steck, Harold W.............
*van Heinigen, Jacob C........

van Kleef, Marinus. .

*Van Wilgen Company.........

Van Wilgen, A, C.

Van Wilgen, W.. ..

EYerkares R el fe e ong

Wilcox, Reginald C. .

Wright, John L. . . ..

*Is also a nurseryman.

T Is also a landscape architect.

Address
95 Catherine St.,
Bridgeport, Conn. . . .
61 Coit St.,
New London, Conn..

Sharon, Conn. ... ...
« «

75 Westminster St, :
Providence, R. I. . . .

Middletown, Coan. . .
9 Winthrop Place,
Danbury, Conn. . .. .
1 Washington St.,
Boston, Mass. . .....
415 Savin Ave.,
West Haven, Conn . .

New Canaan, Conn. .
Southington, Conn. .

New Canaan, Conn. .
47 Sheffield Ave.,
Roslindale, Mass. .. .
Care of Y. M. C. A,
New Haven, Conn. ..
101" Warren St.,
Stamford, Conn. . .. .

Rockfall, Conn... ...
Newington Gardens,
Newington Jet., Conn.
124 Division St.,
Waterbury, Conn. . ..
New London, Conn..
494 Blake St.,
Westville, Conn. . .. .
2291 Albany Ave.,
W. Hartford, Conn. .
Newtown, Conn.. ...
So. Wilton, Conn. .. .
Bridgewater, Conn. .
71 Main St.,
Branf‘ord, Co‘r‘m .....

Lower Boulevard,

‘New London, Conn. .

Essex, Conn........
P. O. Box 593,
Putnam, Conn. .. ...

Cert.
No.

11
94

78
i

31
1
40
42
4

22
95

100

75
99
98
18

43

Certificate
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THE CALYX AND LATER SUMMER SPRAYS
FOR APPLES

E. M. Stopparp and M. P. ZarpE.

The pre-pink and pink sprays have been outlined in Bulletin of
Immediate Information No. 33, and in this bulletin the calyz and
later summer sprays will be discussed.

For convenience of reference, we will designate the calyx spray
as summer treatment No. 3 (pre-pink and pink being Nos. 1 and 2
respectively) and the later treatments will be numbered in
succession. As the formula for all of these sprays is the same
except such additions as will be noted we will give the formula

* used and recommended by this Station.

Dry Arsenate of Lead.. .. .. .14 1bs. to 50 gals. water.
Spreader. .. ............... 151b. to 50 gals. water.
Liquid Lime-sulphur. ... ... .115 gals. to 50 gals. water.

(Dry Lime-sulphur can also be used with equally
good results if preferred, following the directions of
the manufacturer for dilutions.)

SumMMER TrEATMENT No. 3.

The calyx treatment should be put on immediately after the
petals fall while the calyx cup is still turned up and open. This
treatment is the most important insect spray on the schedule and
depends on its timeliness for its efficiency. The principal insect
to be controlled is the codling moth, but other important ones are
canker worms, apple and thorn skeletonizer and tent caterpillar.
European red mite will be controlled by the Lime-sulphur in this
spray and if aphis and xed bug are present, nicotine sulphate can
be added at the rate of three-fourths pint to 100 gallons. ‘We do
ot Include the nicotine in the formula as oftentimes it is
unnecessary and it adds materially to the cost of the mixture.

This spray is necessary in the control of apple scab but is not
very efficient unless the pre-pink and pink sprays have been given.
Black vot eaf spot is also controlled by this spray.
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SumMMER TrREATMENT NoO. 4.

Use the same formula as No. 3 and apply two weeks later. For
leaf eating insects and late scab infection.

SuMMER TREATMENT No.” 5.

Same formula as before and put on first week in July. For apple
and thorn skeletonizer, apple maggot, fruit speck and sooty blotch.

SuvmMER TrEATMENT NoO. 6.

Same as No. 5 and applied the last week in July. For second
brood codling moth, apple maggot, fruit speck and sooty bloteh.

NotEes.

Nos. 5 and 6 should not be put on when it is excessively hot
nor at extra high pressure, as foliage injury is likely to result.

Nicotine sulphate may be added to the last two treatments if
leaf hoppers are prevalent. sete il

Extra sprays immediately following the calyx for the control of
- curculio have not been recommended as their value is somewhat
doubtful. In recent work at this Station, there are indications
that these sprays may be of benefit, not so much from the poison
as by the repellant action of any material that is on the fruit.

We do not feel safe in recommending dust for control of apple
troubles, but if one wants to use it, the same schedule may be
followed.

Connecticut Agricultural Experiment Station
NEW HAVEN, CONN. '
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PEACH SPRAYING
* K. M. StopparDp and M. P. ZarpE.

Fungous and insect troubles are not as numerous on peaches
as on apples and a schedule of one dormant spray of liquid Lime-
sulphur 1 to 9 for scale and leaf curl, and three summer treatments
of spray or dust will usually give good control of the important
fruit and foliage troubles.

It has been our experience that dusting will give as good results
as spraying for the summer treatments, but so far we cannot
recommend dust as a dormant treatment.

SCHEDULE OF SUMMER TREATMENTS.

No. 1. When shucks have fallen.
No. 2. Three weeks after No. 1.
No. 3.  Three to four weeks after No. 2.

Note.  Brown rot is more difficult to control than seab. In very wet
seasons a fourth treatment about three weeks before the fruit
ripens is desirable. )

Any one of the following materials may be used for the summer
treatments:
AromIic SULPHUR.
5 1bs. to 50 gallons.
This is a ready mixed commercial material in paste form which mixes
Eef?dily with water, and gives uniformly good results under Connecticut con-
1tions.
Dry Mix SULPHUR-LIME.
8 lbs. sulphur.
4 lbs. hydrated lime.
15 Ib. casein spreader. '
50 gallons water.

The dry ingredients are mixed together and washed through the
Strainer while the tank is being filled with water. This mixture
was ariginated at the New Jersey Station and has given good
results'on peaches in that state.
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SELP-BOILED LIME-SULPHUR.
8 Ibs. sulphur.
8 Ibs. stone lime.
50 gallons water.
The sulphur is sifted into the slaking lime and allowed to cook by the heat
of the lime for fifteen minutes, then diluted and strained into the spray tank.

Dusrting SuLPHUR.

In our experiments we have used sulphur dust without lime or lead arsenate.
This has given good results in the control of brown rot and seab, and no
injury has resulted. Our experience with arsenical poisons on peaches does
not warrant us in recommending their use, as injury often results, and our
data show that curculio are not appreciably controlled.

PracH BORER.

The peach tree borer is doubtless present in every peach orchard

in the state. It is a white grub found in the trunks of the trees at
or near the soil level, its presence being indicated by masses of
gum and wood particles. These grubs reach the adult stage
between July and September and the female moths begin laying
eggs soon after emerging. These eggs hatch in about ten days
and the young borers begin entering the trees at once.

The use of paradichlorobenzene is supplanting the old method
of “worming” in the control of this pest. The paradichloro-
benzene treatment is as follows:

Clear all rubbish from around the base of the tree and put three
fourths to one ounce of the material on the soil in a circular band
about two inches from the trunk of the tree. It should never touch
the tree. Cover the material with soil, free from rubbish, to a
depth of four or five inches. This mounding of the soil is
important because the chemical is effective only to the height of
the soil on the tree. Make the application about September
15th. Do not use paradichlorobenzene on trees under three years
of age. On trees from three to six years old the material should
be removed after three weeks, but on older trees it may be left
indefinitely. :

Connecticut Agricultural Experiment Station
NEW HAVEN, CONN.
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GRAPE SPRAYING.
G. P. Cuinton and E. M. STODDARD.

In view of the fact that grapes are becoming an increasingly
important crop in Connecticut a few suggestions for the control of
fungous and insect pests seem desirable. The spraying of grapes
has an especial interest because the first spraying to be done for the

_control of fungi was made for black rot on grapes in France. Also

the experiments of Thaxter in Connecticut in 1889 for the same
disease were among the earliest in this country.

Brack Ror.

Black rot is the chief disease of grapes in Connecticut. It causes
first a brown rot on the green fruit and finally the characteristic
black shriveled berries, often destroying the entire crop in wet
seasons if no control measures are used. It also affects the stems
and leaves. On the stems it does very little damage, but on the
leaves it produces more or less extended brown spots in which are
the fruiting bodies that spread the disease during the summer.
The mummied grapes and infected stems carry the disease over
winter and furnish a source of infection the following season. On
this account the vines should be thoroughly pruned each year and
the rubbish burned. The mummied fruits should also be removed
as much as possible each fall and destroyed. The year following
severe attacks of black rot special attention should be given to

spraying. ’

Birrer Ror.

_ Bitter rot is a fungous disease, somewhat similar to black rot
in its effect on the fruit, and occasionally does damage. The spray
schedule for black rot will take care of it.



xxVvi

Mirpews,

Downy and powdery mildew are fun ous di
portance which attack the foliage and flguit of éslr(;assss The down
mildew produces a whitish tufted growth on the under surface o};
the leaves and causes a brown rotting of the fruit. The powder
mildew occurs chiefly on the upper surface of the leaf as a cotton)-,

like growth. i i ;
T 1% I(‘)(:Z. Neither requires treatment other than that given for

of lesser im-

SPrRAY SCHEDULE.

No. 1—When leaves are small (ab i
No. 2—Just before blossomiig. Lone i Ll Maw)

1léo. i.—%oon a,fteﬁ' blossoms fall.
0. 4—1'wo or three weeks later (a i
No. 5—Two or three weeks after %\Ig(.:(zdmg Sy

Note—Do all spraying very thoroughly.

Use Bordeaux mixture 4-4-50 for all the sprayi i
_addmor; of lead arsenate in the earlier ones 0711)ly yfl(r;g siea‘:;lteg»tjicﬁe
Insects if abundant. If the rot has been bad the 7previous year g
delayed dormant treatment may be necessary and if the season
18 wet more sprayings after No. 3 are desirable. Do not spra
after August 1st as the spray will show on the ripe fruit. In th:g
later sprays the addition of a casein spreader is advised as th
Bordeaux adheres rather poorly to the fruit. v

Spraying with self-boiled lime-sulphur h :
success as a repellant for rose ckaferg), r has been used with some
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NEW HAVEN, CONN.

W. L. SvatE, JRr., Direclor.

Bulletin of Immediate Information, No. 39
May 17, 1924.

THE APPLE AND THORN SKELETONIZER.
W. E. BrirToN.

This European insect was discovered in this country in West-
chester County, New York, in 1917. It appeared in Connecticut
at CGreenwich and Stamford late in 1920, has now spread all
over southern New England, and is present in northern New
Jersey and in the Hudson River Valley of New York State at least
as far north as Albany.

There are three generations each year, and the insect passes the
winter in the adult stage (as a moth). The first moths this season
were observed flying in New Haven on April 10. Larvae of the
first generation will feed upon the apple trees the last half of May
and first part of June; those of the second generation during July,
or from late June to early August; the third generation larvae from
late August up to about the middle of October.

The eggs are mostly laid singly on the under surface of the leaves,
often beside the mid-rib or a large vein, and the egg-laying period is

- extended over two or three weeks. The eggs hatch about a week

after being laid and the tiny larvae eat away small patches from
the under surface, then go to the upper surface of the leaf where
they spin a light web across the leaf, fastened at the opposite edges.
Under this web the larva feeds upon the leaf tissue, often devouring
all except the lower epidermis and the veins; and becoming full
grown in about three weeks. \

A white cocoon is then made, usually in a fold or along the mid-
rib of a leaf, about three-fourths of an inch long and pointed at both
ends. In about two weeks the moth emerges. -

Further information may be obtained about this insect by con-
sulting Bulletin No. 246 of this Station.

CoNTROL MEASURES.

Commercial orchards are usually properly sprayed and are not
injured by this pest. Unsprayed trees may be completely de-
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. foliated and seriously weakened. Fruit tree
prized both for their shade and for their frsll?’cr(;%%dsi}lfu}llg rIble arﬁ
mgIz‘xlrlls be gllven the aﬂctgntion which they deserve. e
¢ usual spray schedule, providing for a number icati
%f lead arsenate will control the agpfe and thOI‘I(l) fsi%ﬁ)ézgﬁlz(gs
hven where trees are not mjured by the first generation of larvae,
the second or third may defoliate them. From one to one and one..
half pounds of dry or powdered lead arsenate in fifty gallons of
water, sprayed upon the leaves is effective. The sprays should be
applied when the larvae-are just beginning to feed rather than
when they are ready to make their cocoons, The approximate

dates of these applicatio :
Wl 101.)p uons are: May 15 (or calyx spray), July
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SPRAYING SHADE TREES.
W. E. BrirToN.

Shade trees are sprayed during the summer months for the purpose of
controlling various chewing and sucking insects which attack the foliage and
occasionally to prevent injury from fungous diseases. By far the most common
reason for spraying is to control certain chewing insects.

CHEWING INSECTS.

- Elm Leaf Beetle: Over-wintering beetles eat holes in leaves during May
and deposit on the under sides of the leaves clusters of yellow eggs which -
hatch about June 1, and the grubs feed on the under surface, skeletonizing
the leaves, which in severe attacks turn brown and fall about July 15-20.
Only elm trees are attacked. The remedy is to spray the under surface of the
leaves thoroughly during the first week in June with lead arsenate, using 2-3
Ibs. of the dry powder in 50 gallons of water. In all of the sprays it is advisable
to add two pounds of calcium caseinate for a spreader.

Canker Worms: Eggs hatch with the unfolding leaves and the larvae feed
upon the leaves of all kinds of deciduous trees. Spray with lead arsenate by
the middle of May or as soon as there is enough leaf surface to catch and
hold the poison.

Tent Caterpillar: Over-wintering eggs hatch with the unfolding leaves and
caterpillars make nests or webs in the crotches of trunk and branches, and
devour the foliage. Apple and wild cherry are the common food plants, but
when exceptionally abundant as is the case this season, oak and other trees
may be attacked. Spray about May 15 with lead arsenate.

White-Marked Tussock Moth: Curious and striking tufted caterpillars
devour the leaves of various fruit and shade trees during June and
August, there being two broods each year. These caterpillars have bodies
striped lengthwise with brown and yellow and with red heads. There are four
tufts of white or yellow hairs on the back, two pencils of black near the head
and one on the tail. Spray with lead arsenate.

_ Other Tussock Moths:  The hickory and tessellated tussock moths also
feed upon shade trees the last half of summer but are seldom sufficiently
abundant to need treatment.

Fall Web-Worm: White webs near the ends of the branches in late summer
show the presence of this insect, which attacks all kinds of fruit, shade and
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forest trees, often defoliating them. Applications of lead arsenate in August
will prevent injury.

Walnut Caterpillar: Hickory, black walnut and butternut trees are at-
tacked and often entirely defoliated by white-haired blackish caterpillars,
which feed in clusters. Spray with lead arsenate’in August.

Pine Sawflies: Several species of sawfly larvae feed upon the various pine
trees which are now planted for shade and for ornament. Trees are occasionally
defoliated, causing serious injury. Spray with lead arsenate as soon as larvae
are noticed. =

Other Caterpillars: Many other insects, such as gipsy moth, various leaf
rollers, birch leaf skeletonizer, etc., feed upon the foliage of shade trees and
may be controlled by a spray of lead arsenate.

SUCKING INSECTS.

Various species of aphids suck the sap from the leaves of nearly all kinds
of shade trees. Conspicuous examples are the woolly beech aphid of the
copper or purple leaf beech, the yellowish green aphids on birch trees and
the green aphid on Norway maple. Aphids usually occur on the under sides
of the leaves and give off a sweet sticky substance called “honey dew’” which
drips upon the lower leaves and upon the ground appearing like a coating of
varnish. A black fungus or sooty mold grows in the honey dew, which
looks as though covered with soot. ;

The proper treatment is to spray the under sides of the leaves with nicotine
sulphate, one-half pint in 50 gallons of water. Either a pound of calcium
caseinate or two pounds of dissolved laundry soap should be added as a
spreader. ;

The woolly maple leaf scale can best be controlled by spraying the trunk
and base of the larger branches of infested trees in March or April with liquid
lime-sulphur (1 to 9) as for San José scale. The.same treatment should be
given tulip trees as soon as the leaves drop in autumn to kill the newly hatched
tulip tree scales.

LEAF FUNGI.

These are about the only fungi that are controlled by spraying and fortu-
nately comparatively few are injurious enough on our shade trees to warrant
this attention. Among the most prominent and injurious of these are the
Leaf Blotch of the European Horsechestnut, and the Anthracnoses of Maples,
Oaks, Poplars, Ash and Sycamores. Less frequent and injurious are the Leaf
Spots of the Elm and the English Hawthorne. Spraying for any of these
troubles should begin before the first sign of spots appears on theleaves; for
the anthracnoses this means as soon as the young leaves begin to break through
the buds. The treatments should be repeated at least twice at intervals of
two or three weeks according to the weather. Bordeaux Mixture of the
home-made 4-4-50 strength is the best fungicide, though commercial forms
can be used to less advantage, at the strength recommended. Stewart, of the
Cornell Experiment Station, found that dusting with finely ground sulphur
was effective in controlling the Leaf Blotch of the Horsechestnut. In yards
it is desirable to rake together and burn in the fall the leaves of this tree or,
better still, put them in the compost pile.
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THE ORIENTAL PEACH MOTH.
PriLip GARMAN.

The Oriental peach moth is due to appear shortly in peach
orchards in southwestern Connecticut. A close watch should be
kept for it in fresh, rapidly growing shoots, the attack usually
beginning when the shoots are about an inch long. Such shoots
are tunneled by the young larvae which pass to another twig
after they have eaten a half inch to an inch of the core. The
larvae themselves are most commonly found in freshly wilted
twigs. When the tree stops growing and the twigs harden, the
larvae enter the peaches to feed, the natural result of this habit
being a heavier infestation in late ripening peaches than in early
varieties.

The eggs are laid singly on the underside of the leaves, often
some distance from the tips of the twigs, and resemble codling moth
eggs, though somewhat smaller, being flat and closely applied to
the surface. In fact, the whole life history is similar to that of the
codling moth, except for twig feeding habits of the larvae, and
the number of generations, which in Maryland and Virginia
number four in all, with sometimes a partial fifth. In Connecticut
there are possibly three generations only, but the dates when they
will appear cannot be stated with certainty. The first generation
will doubtless appear at the time of the shuck-fall spray, when
the first twig injury should be noticed. This will probably be
about June first. : ~

Di1sTRIBUTION.

The Oriental peach moth has been recognized as occurring in
Fairfield, New Haven and Hartford Counties. In other States
it has been found in quince and apple (fruit) but so far it has only
been seen in peach twigs and fruit in Connecticut.

CoONTROL.
Two factors prevent satisfactory control. The first is the habit
of the larvae of rejecting the first few mouthfuls when entering a
new shoot, or a peach; the second is the very rapid growth of the
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peach tree when the insects are multiplying most ranp; -
venting a complete coating of arsenical og ?)fth%r poisonéplrcll“lﬁ’é (?rflir
points of attack remaining are the egg and pupal stages, the latter
being passed in small silken cocoons hidden in crevices on the
bark, under bark scales or on the ground. The over-wintering
larvae may often be found on the trunks of the trees near the
ground, similar to the codling moth. So far there is no treatment
known which is effective in killing the hibernating larvae or the
pupae. ‘

_About 70 per cent. of the eggs, however, may be killed with
nicotine sprays, and, if timed correctly, have proven successful
mm controlling infestations in Virginia. The first of these sprays
should apparently be given at the shuck-fall application and may
‘be'added to thq regular sprays for curculio and fungous control.
It is also the belief that many of the first brood larvae will pick up
considerable poison at this time and be killed. The dilution of
the nicotine used should be about 1 part in 800, or one-half pint
in 50 gallons. Nicotine sprays for later broods are also necessary
but the exact time for this application has not been determined
for Connecticut.
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SPRAYING POTATOES.
G. P. CrLinToN, Botanist.

Spraying potatoes against fungous diseases has made slow progress in this
State. The reasons for this slow progress are three fold: the potato is not a
main crop, on which farmers depend for their chief income; there are few very
large growers who can be depended on to set the pace; and last, late blight,
the chief reason for spraying, does not cause wide-spread loss every year.
However, each year sees more Connecticut farmers growing potatoes on a
commercial scale, and these men are, almost without exception, spraying
thoroughly and with profit.

Long continued experiments in New York, New Jersey and Connecticut
prove beyond doubt that thorough, consistent spraying pays, every year,
especially on late potatoes. Aside from protection from late blight, spraying
with a fungicide helps in a minor way to lessen loss from early blight and tip-
burn, and, when combined with insecticides, gives adequate protection against
the Colorado beetle and leaf hopper, and moderate control of the flea beetle
and aphis.

In this state late blight rarely if ever appears before the middle of July,
so that spraying would not need to start before that time were it not for the
fact that this is a little late for the control of the insect pests and the early
blight, and for the further fact that when started this late it is usually impossi-
ble to coat thoroughly the lower parts because of the heavy growth of the
vines at this time. For these reasons we advocate the starting of the spraying
when the plants are six to ten inches high.

For a small acreage, a barrel pump may be mounted in a wagon. A boom
is easily attached or the spray may be applied with lines of hose. Commercial
growers find it much more profitable to use traction or power sprayers specially
designed for potatoes and similar crops. When the vines are small, one nozzle
will cover a row but for later sprayings, three nozzles are essential. Several
satisfactory traction sprayers are now on the market.

Low pressure is often a cause of poor spraying. The gauge should never
drop below 150 lbs. for good results, and 200 lbs. is better still. Successful
potato spraying depends not only on beginning early, but also on thoroughness.
Keep the foliage coated. A single nozzle per row will not cover, and lines of
hose, while effective, make the labor cost too great. The high pressure
machine with three nozzles per row is the only satisfactory rig for large areas. -
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Spraying should be repeated every ten days to three weeks according to the
weather conditions and rapidity of growth of the foliage. Keep the foliage
coated at all times, and especially see that it is particularly well coated before
a rain. If one can spray and have the spray dry on just before a rain, this is
particularly desirable. Under these conditions it will take from five to seven
sprayings with a traction sprayer to thoroughly protect a field of late potatoes
during the season. - Ridging the rows early in‘the season helps to make driving
through the field easier and with less injury to the vines. It makes for better
coating of the foliage, favors more rapid evaporation of moisture from the
vines, and protects the tubers more thoroughly from infection by burying
them deeper in the soil. ¥

We recommend only home-made 5-5-50 Bordeaux mixture for potato
spraying. To this can be added 3 lbs. of lead arsenate paste, or 114 Ibs. of
the dry form, for the first two or three treatments as needed for the control of
insects. Farmers are reluctant to make their own Bordeaux mixture despite
the fact that it is cheaper and more efficient than the commercial forms. How-
ever, where the home-made mixture is impossible, use the commercial forms at
the strength recommended. Some growers in other states have had good
results with dusting, but our results so far here are much less satisfactory than
with spraying.

Home-made Bordeaux can be made as follows:

5 1bs. Copper Sulphate (Blue Vitriol).
6 1bs. Fresh Lime.
50 gallons Water.

Note—Low magnesia lime leaves less sediment and does not wear out the
dises so rapidly as high magnesia.

For small acreage. Dissolve the copper sulphate in hot water. Slake
the lime and strain through coarse cheese-cloth. Dilute each separately to
25 gallons.  Pour together slowly through a strainer into the spray barrel.

. For large acreage. Made stock solutions of copper sulphate and lime as
follows: Dissolve 50 1bs. of copper sulphate in 50 gallons of water, by suspend-
ing in a grain sack. One gallon of stock solution thus contains one pound of
copper sulphate. Slake 60 lbs. of lime, strain into a barrel and make up to
50 gallons. The excess takes care of waste in slaking. Put two 50-gallon
dilution barrels on a platform so that the sprayer can be backed under them.
For a 100-gallon sprayer put 10 gallons of stock lime solution into the lime
barrel and 10 gallons of stock copper sulphate solution into the copper sulphate
barrel. Dilute each to 50 gallons. By using a molasses spigot for each barrel,
the two streams may be run together through a trough into the sprayer. A
large fine wire strainer should be set in the sprayer opening. Lead arsenate,
Paris green, or nicotine solution may be added if needed. Hydrated lime is
handy to use, but Bordeaux made with it is said by some not to adhere so well.

Some growers get good results with the following method: Start filling the
sprayer with water, washing in at same time 10 gallons of the stock lime
solution through the strainer. When half full, add the 10 gallons of stock
copper sulphate solution with the remaining water, stirring meanwhile. When
short handed this method saves time. Half of these amounts are used for a
50-gallon sprayer.
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THE APPLE MAGGOT OR RAILROAD WORM.
W. E. BrirtoN

The apple maggot or railroad worm, Rhagoletis pomonella Walsh,
is a serious pest of apples in Connecticut. The maggot tunnels
in the ripening fruit, causing it to decay. It usually attacks the
less acid and early maturing varieties, often rendering the fruit
worthless. In certain seasons it also infests the late maturing and
acid varieties like Greening and Baldwin. Sweet and subacid
varieties are commonly attacked and the fruit ruined by this in-
sect.

This is a native American insect which formerly bred in the wild
thorn and in blueberries and huckleberries. The adult is a two-
winged fly, with dark cross bands on the front wings, which emerges
early in July and feeds for two or three weeks on drops of moisture
on the leaves and fruit before laying eggs. The female has a sharp
ovipositor with which she punctures the skin of the fruit and lays
an egg in the pulp, just beneath the skin. This egg is whitish and
elongated and hatches in from two to six days, when the young
maggot begins to tunnel through the pulp of the fruit. They make
little headway until the fruit ripens and becomes soft, then they
increase rapidly in size and the injured fruit decays, the pulp
becorning a brownish spongy mass. Sometimes the tunnels
extend close to the skin and show from the outside, but in other
cases there is no external evidence that the fruit is infested, though
on cutting open, it may be found worthless. When mature the
maggot leaves the apple and goes about an inch into the soil and
pupates. There is probably a partial second brood, and deyelop-
ment may proceed in fruit in storage if the temperature is suf-
ficiently high.
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CoNTROL MEASURES.

Formerly it was recommended that all drops be gathered and
destroyed and that late cultivation be practiced to kill the pupae
in the soil. Now it is known that spraying the trees with arsenate
of lead (1 to 2 1bs. of the dry powder in 50 gallons of water) during
July will prevent serious injury from this pest, as the flies feed
upon the poisoned moisture on the foliage and are killed before
they lay eggs. One application should be made about July 4th
or earlier for early varieties, and another about, J uly 25th, or three
weeks after the preceding application. :

Some Connecticut orchardists are already spraying several times
after the trees blossom. Thus the apple maggot spray given the
first week of July will control the second brood of the apple and
thorn skeletonizer, and the second treatment should control the
second brood of codling moth.

In case later applications are made to control sooty blotch on
winter varieties, lead arsenate may also be included asan additional
protection against the apple maggot.

Connecticut Agricultural Experiment Station
NEW HAVEN, CONN.

W. L. Scate, Jr., Director.

Bulletin of Immediate Information, No. 44

July 15, 1924.

THE GIPSY MOTH QUARANTINE.

W. E. Brirron, State Entomologist.

The Federal Horticultural Board has recently revised the
Federal quarantine (effective July 1, 1924) on account of the
gipsy moth, to include the Connecticut towns of Cornwall, North
Haven, Branford, North Branford, Guilford, Madison, Clinton,
Killingworth, Durham, Haddam, East Haddam, Lyme, Chester,
Saybrook, Westbrook, Hssex and Old Saybrook, not mcluded
in the Federal quarantine of 1923. As the State quarantine had
not been revised since 1922 (see quarantine Order No. 4), it seemed
advisable to make it correspond with the Federal quarantine.
Consequently after due notice as provided in Section 2106 of the
General Statutes, a hearing was held at Hartford on July 9, 1924,
and the subject fully discussed. There was no opposition expressed
and the following quarantine order was issued:

STATE OF CONNECTICUT
AGRICULTURAL EXPERIMENT STATION.

New Haven, Conn.

QUARANTINE ORDER. NO. 6.
Concerning Gipsy Moths.
In order to protect uninfested parts of Connecticut from danger of

infestation by the gipsy moth, under authority given in Section 2106 of
the General Statutes, the following regulations are hereby established.
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et

1. The following towns are hereby placed .under quarantine because

of the gipsy moth:—

Avon

Berlin
Bloomfield
Bristol
Burlington
Canton

East Granby
East Hartford .
East Windsor
Enfield

Barkhamsted
Canaan
Colebrook
Cornwall
Goshen

Chester
Clinton
Cromwell
Durham

East Haddam

Branford
Cheshire
Guilford

Bozrah
Colchester
Bast Lyme
Franklin
Griswold
Groton
Lebanon

Andover
Bolton
Columbia,
Coventry

Ashford
Brooklyn
Canterbury
Chaplin
Eastford

HArTrorD CoUNTY:
Farmington
Glastonbury i
Granby f
Hartford :
Hartland
Manchester
Marlborough «

New Britain *
Newington

Lircurierp CoUNTY:

Harwinton
Litchfield

New Hartford
Norfolk

North Canaan

MippreEsEx County:

East Hampton
Essex

Haddam
Killingworth
Middlefield

New Haven County:

Madison
Meriden

North Branford
North Haven

New Lonponx County:

Ledyard

Lisbon

Lyme

Montville

New London
North Stonington
Norwich

TorLrLAND COUNTY:

Ellington
Hebron
Mansfield
Somers
Stafford

WinbpaaM CoUNTY:

Hampton
Killingly
Plainfield
Pomfret
Putnam

- Plainville

Rocky Hill
Simsbury
Southington
South Windsor
Suffield

West Hartford
Wethersfield
Windsor
Windsor Locks

Plymouth
Salisbury
Thomaston
Torrington
Winchester

Middletown
0Old Saybrook
Portland
Saybrook
Westbrook

Wallingford
Waterbury
Wolcott

Old Lyme
Preston
Salem
Sprague
Stonington
Voluntown
Waterford

Tolland
Union
Vernon
Willington

Scotland
Sterling
Thompson
Windham
Woodstock
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These same towns have already been quarantined by the Federal Horti-
cultural Board of the United States Department of Agriculture, and it
shall be unlawful to remove from this quarantined area any woody nursery
stock, lumber, cordwood, telegraph or telephone poles, railroad ties, or

-other forest plant products, unless the products shall have been inspected

and certified by an authorized State or Federal inspector.

2. In view of possible future changes in the lines between the infested
and non-infested areas of the State, the areas quarantined by the State
shall conform to those quarantined by the United States Department of
Agriculture: furthermore the regulations established by the Federal
Horticultural Board of the United States Department of Agriculture
for inter-state shipments, are hereby adopted for the inspection and
certification of similar shipments from the quarantined area to points
outside of this area within the State of Connecticut.

3. This order shall take effect from its date.

Dated July 20, 1924. i
W. L. Svare, Jr.
Director, Connecticut A gricultural
Experiment Station.
Approved:

CHARrLES A. TEMPLETON,

Governor.

CONNECTICUT

. e g

. The quarantined area is shown on the accompanying map, and
includes the following towns not covered in quarantine order No.
4: Cornwall and Litchfield in Litchfield County; Cheshire,
Wallingford, Meriden, North Haven, Branford, North Branford,
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1 ison in New Haven County; .Middleﬁeld, Dur-
ggﬁfoﬁiggjny ]%Jist Haddam, Killingworth, Clinton, Weécbro%)kz
Ches,ter, Saybrook, Essex and Old Saybrook in Middlesex County;
Lyme and Old Lyme in New London County. Homiichs

All woody field grown nursery stock and forest products b
shipped from the quarantined area into the free ;Lreg mXﬁ ;
inspected by a State or Federal inspector and certifie i re-
quent shippers should procure a Federal map showmg1 he qui\,r-
antined area, the location and address of each Federa ‘msgl)efc (;11;
and the area covered by him. These maps may be obtained fro
Mr. D. M. Rogers, 408 Atlantic Avenue, Boston, Mass. o

An arrangement has been made by which inspections can

made by both State and Federal inspectors. Applications for .

i tor or to:
i hould be made to the nearest Fedqral Inspec
msﬁgﬁeclt\}ﬁﬂlﬂsogers, 408 Atlantic Ave., Boston, Mass., in charge of
i i ction service; or ' ] j
Fe%?mlli).m%r;?tton, State Entomologist, Agrleul_tural Expenmgnt
Stat-i.on New Haven, Conn., in charge of State inspection service.

Connecticut Agricultural Experiment Station

NEW HAVEN, CONN.
W. L. SvatE, JR., Director.
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SUN SCORCH, ANTHRACNOSE, ETC., OF SHADE TREES.
G. P. CunToN

SUN SCORCH AND WHIPPING WIND INJURIES.

Injury from Sun Scorch varies greatly in different seasons, but
usually comes on suddenly and generally in the spring rather than
later in the season. There are various conditions that favor this
trouble and these are not always easily made out, so that in a row
of street trees one sometimes finds trees badly scorched, and others
in varying degrees up to little or no scorch. Injury to the roots
or wood through recent transplanting, a previous dry season,
winter injury, or insects and fungi are, no doubt, some of these
obscure secondary factors. The chief causes, however, are dry
seasons with hot days, and, where the trouble comes on sud-
denly, bright sunshine quickly following rainy weather. In the
latter case the stomates of the leaves are likely to be open and
transpiration of moisture from the tissues takes place faster than
it is supplied by the roots, so that scorch at the edge or within the
leaves results. A number of our shade and fruit trees such as the
elm, beech, oak, ash, apple and peach are subject more or less to
this trouble, but the chief sufferers are the maples, especially the
sugar maples. Some have thought that the leaves of trees so
injured were likely to continue to scorch and the trouble to spread
to other trees, but as it is not a parasitic disease, it is not an infec-
tious trouble.

Wind Injury may occur at any time of the year when the wind
is strong enough to whip the leaves off the limbs, but the most
serious injury is that which comes during violent wind and rain
storms in the spring of the year when the leaves are quite tender,
the lashing injuring or killing the tissue. This is often an accom.
panying feature of sun scorchat such a time, so that it need not
be especially distinguished.

Where trees are injured By anthracnose fungi, late frosts when
the leaves are young, gas leaks from street mains, or smoke from:
brick kilns, it is not alwéys easy to distinguish these leaf injuries
from the'sun scorch trouble, especially on maples, since the leaves
die in very much the same manner from the edges inward; evi-
dence for any of these other causes must be looked for.,

Maple. The maple trees in many places, especially in New
Haven County, were injured this spring by sun seorch. Some

R
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drop of leaves took place, but most of the injured leaves hung on
and will show the red dead areas at their edges during the re-
mainder of the season. In some cases the injury to the rootlets
from the severe drought of last year no doubt favored this scorch.
However the chief factor seemed to be their exposure on hills,
ete., to the full force of a whipping wind and rain storm about
May 24th, that was followed the next day by bright sunshine.
This occurred before the leaves were fully grown.

Other Trees. We have seen no serious injury to other trees
from scorch this year unless the trouble on beech is partly due
to that rather than the anthracnose. Apple and pear trees, how-
ever, in some places showed minor injury from whipping winds
when the leaves were young, turning them black at the edges.

ANTHRACNOSES.

These are fungous troubles that usually cause injury to the
leaves or young twigs in the spring. While different trees may
have a distinet fungus, the injuries resulting are much the same,
as are the preventive treatments. In general the trees should
be sprayed with Bordeaux mixture as soon as the leaves begin to
develop, and have two or more subsequent treatments at inter-
vals of about two weeks.

Sycamore. The anthracnose (Glawosporium mnervisequum) of
this tree was unusually abundant this year, due to the cold wet
spring that held back the rapid growth of the leaves, so that
abundant bud infection often killed the leaves before they had
made much growth. As a result everywhere in the state the
native sycamores showed an unusually scanty foliage. After
killing the small leaves and buds, the fungus works down into the
young twigs where it fruits and becomes a serious sourte for infec-
tion another year if the weather conditions prove favorable.
These trees therefore should receive also a dormant spray just
before the buds open. The European sycamore is not so sus-
ceptible to the disease, and young American sycamores show
less than the older trees because twig infection has not become
so common. Badly infected trees usually put out some additional
leaves which escape serious infection.

Oak. White oaks also were more or less injured by an anthrac=
nose fungus (Gloeosporium canadense) this year. This is very
similar to the sycamore anthraenose, but causes injury more on
the mature or nearly mature leaves. However, we found it in
some cases killing the very young leaves in the buds and fruiting
on the stems.

Beech. For the first time we found an anthracnose fungus
Gloeosporium Fagi var. Americana) on the beeches, especially
on the Purple Beech, but not causing serious injury in most cases.

Maple and Ash. These trees also have anthracnose fungi
that cause more or less injury to the leaves, though this year we
had few complaints.

Connecticut Agricultural Experiment Station
NEW HAVEN, CONN.

W. L. SuaTg, Jr., Director.

Bulletin of Immediate Information, No. 46
July 26, 1924.

PREMATURING OF VEGETABLES, ROTS OF LETTUCE
AND SIMILAR TROUBLES.

G. P. Crinton AND FrorENcE A. McCorMICK.

The spring and summer of 1924 have so far had somewhat
unusual weather conditions. The spring was cold and wet, so
that many ornamental plants, fruits and vegetables were very
backward in their development. The blossoming period of apples
and peaches was quite extended with a good bloom but only a
fair set. Peonies were very late in blooming and of short dura-
tion. Some growers lost much of their vegetable seed because the
conditions favored rot or dampening off. June and July came on
warm and dry but with fairly cool nights. As a result of these
conditions certain peculiar troubles, especially with vegetables,
have developed. One of these is the prematuring, or going to seed,
of plants that would not normally do so. The following are the
crops of which we have heard complaint.

PREMATURING.

Cabbage. One grower had considerable trouble with cabbage
that instead of heading out normally formed small heads and then
started to blossom. He had to pull up those heads and feed them
to the hogs. While the season, wet early and then dry, was favor-
able to this development, the fact that the plants were somewhat
overgrown and had been held back before set out helped to favor
this abnormal development.

Beets. It is expected that seedling beets if re-set may in
some degree go to seed instead of continuing to form normal
bottoms. The season favored prematuring to an unusual degree
since not only re-set beets but also the undisturbed seedlings in
some cases showed such a tendency.
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Onions. There has been considerable complaint that onions
grown from sets formed seed stalks to an unusual degree. Ebene-
zer or Japanese (considered by some as identieal and by others
as distinet strains), seem to be the most generally raised by vege-
table growers. There apparently has beeén considerable differ-
ence in the production of seed stalks by these onions this year.
As a result some growers regard the Ebenezer variety as no longer
unmixed, others that it has degenerated and that the Japanese
strain is superior, others that the source of the seed is the chief
factor, while others that the time of topping and the character of
the season have had the most influence. Such onions, if seed stalks
are formed commonly, are very inferior since the stalk continues
into the bulb as a hard center. Topping when very young is said
ordinarily to overcome this trouble. Some growers had onions
from two different sources planted on the same land at the same
time that showed a marked difference in the formation of seed
stalks. .

Lettuce. A good summer lettuce seems to be needed in this
state, as most of the varieties grown do not do so well in the warm
summer weather. One of the difficulties complained of this year
was the heads going to seed before they could be marketed. Big
Boston gave more trouble in this respect than Salamander.

ROTS AND OTHER LETTUCE TROURLES.

Basal Rot. There was general complaint of rots of head lettuce
grown out of doors this year. The wet spring weather seemed to
favor the maximum development of certain soil fungi and bacteria,
and while the dry weather of June and July checked the rots, the
cool nights still allowed sufficient moisture to collect in the soil
under the plants and on the edge of the leaves to continue them
less seriously up to the middle of July.

A study of infected plants from a number of growers showed
two types of rots. The basal rot starts from certain soil fungi,
Rhizoctonia Solani or rarely Pythium deBaryanum, that gain
entrance through the leaves in contact with the wet earth.
Ordinarily these do little harm as the infected basal leaves can be
stripped off before any general invasion of the head occurs. But
the present early wet season favored further infection of the leaves
within the head, forming a general red heart rot. The Rhizoc-
tonia mycelium in certain cases could be seen in dense masses
entirely destroying the softer tissues. Neither of these fungi
form aerial spores so that infection is through contact with the
soil only. Both Salamander and Big Boston suffered from this
type of rot. ‘

Leaf Edge Rot. The second type of rot seemed to start from
the edge of the leaves, probably favored by the moisture that
accumulated there during rain or dewy nights, and worked down-
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ward more or less irregularly into the head. Such heads often
were entirely sound on the outside but when marketed complaint
was usually made of interior rot. When broken open irregular
larger or smaller areas of reddish brown rotted tissue would be
seen. Under favorable moisture conditions these became en-
larged into a more general head rot. Even when not conspicuous
these rotten areas within the head rendered it of little commercial
value, especially in an overstocked market. This type of rot was
the more unusual and serious of the two. One grower lost 709,
of 100,000 heads of Big Boston from this trouble. In this case
our investigations seem to indicate that bacteria were the pri-
mary cause of the trouble as they were present in great quantities
in the infected tissues where no fungi were seen. Eventually
in both this and the basal rot other fungi, bacteria and nematodes
oceurred in the badly rotted tissues. The liberal use of manure
on the land or green cover crops plowed under and not fully
rotted would favor this type of bacterial rot. The spread from
plant to plant may have been due to insect carriers.

Leaf Burn. Certain heads were seen that showed the exposed
edges of the leaves seared inward for a short distance as if sun
scorched. Within the tissue sometimes occurred a miscellaneous
growth of saprophytic fungi. Whether or not this is a distinet
type of injury or merely the arrested condition of the Leaf Edge
Rot was not determined.

White Heart. This seems to be entirely a physiological trouble
due to the type of lettuce or to the seasonal conditions. Big
Boston is subject to it, and develops it most in the warmer season
of the year. The heads are formed but instead of being compact,
are rolled loosely with the central leaves irregular, whiter and
harder. The outer leaves often droop and the lettuce besides
being inferior in quality does not stand up well. There was some
complaint of this trouble also.
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PREMATURING AND OTHER POTATO TROUBLES..‘ :
G. P, Cuvrox. e '

PREMATURING AND WILT.

Potatoes and lawns are very good indicators of lack of moisture in the
soil, as they show evidence of injury usually before other plants. With
a wet, cold, backward spring one would not expect drought to become a
serious factor this early in the year were it not a fact that June and July,
so far, have been quite deficient in rainfall. As a result most crops are
beginning to show the effects of insufficient moisture, and early potatoes
are the first to suffer severe injury. The complaint, so far, this year is
largely limited to Irish Cobblers.

The potato needs considerable moisture in the soil, especially when it
reaches full foliage growth, as the leaves at the tips and margins are not
well fitted to retain moisture during very bright warm weather. If water
is not supplied to the roots as fast as it is lost by the leaves, either tip
burn of the foliage or prematuring of the vines results. This year has
been very favorable for the latter trouble, and has caused many to sus-
pect that some unusual disease has been injuring the vines.

The vines when in their prime begin to turn yellow and die down.
This dying may be very irregular over the field. It is somewhat similar
to natural death, except it occurs too early, and before the tubers have
reached their full growth. Sometimes there is a dropping over and
partial wilting of the vines before they have lost their green color. This
latter character was not very prominent this year, and may be taken as
an indication of unbalanced fertilization. During the war, when it was
impossible to obtain a sufficient amount of potash salts to make a balanced
fertilizer, mixtures were often used that contained no potash, and, espec-
ially in 1918, a very dry season caused much trouble similar to the present,
except that the wilting was a more pronounced feature. There was also
some loss last year from prematuring because of the dry season.

What confuses growers as to the cause of the trouble is that early
varieties like the Irish Cobbler go down where Green Mountain or other
late varieties, sometimes in the same field, will look all right. This is



xlviii

simply because the latter have not yet reached the state of maturity that
favors prematuring from drought. Prematuring occurs in that stage of
the plant when foliage growth has been completed and the plant is bend-
ing all its energy in the formation of tubers. This means that a lot of
water is used, and when this is deficient in the soil during bright warm
weather, the potatoes yellow and die prematurely. Let the drought con-

tinue and the late varieties reach the same stage of growth, they will go

down in a similar manner. This was what actually happened in 1918.

Some fields premature sooner than others-of the same variety, depend-
ing on such factors as earliness of planting, amount of humus in the soil,
type of soil, and such other factors that lessen moisture in the soil. A
gravelly knoll in a field may have the vines on it dead before the rest of
the field shows much trouble. Vines at the edge of a field shaded by
trees may still be green when those elsewhere are gone. The shading has
held back their development.

Most Irish Cobbler fields we have seen are now almost too far gone
to be benefitted to any great extent by rain. However where fields are
not over half dead there will still be a considerable addition to the tubers
before they finally die, especially if the dying takes place slowly. We
have seen no serious injury yet to the Green Mountain potatoes. If
abundant rain comes before long the late potatoes will pull through.
If it comes a little late, they will show the injury partly through a de-
creased crop and partly through irregular knobs on the large tubers. If
the drought continues long enough, they will suffer the same as the early
ones have.

OTHER TROUBLES.

Up to the time of the drought potatoes had looked fairly well. In
some cases, there had been a little rot of the seed before coming up.
Black Leg and Rhizoctonia canker, minor troubles, possibly are somewhat
more prevalent than usual. There has also been a little complaint of
Scab. Early Blight so far has been inconspicuous, and there is no evi-
dence yet of the Late Blight, as June and July have been too dry for these
troubles. Tip Burn has not been conspicuous because we have had few
very hot days. Lice have been fairly common in some of the premature
fields, but their presence was not the cause of the prematuring though
possibly aiding it somewhat. There is some complaint of irregular stands
and stunted plants due to Mosaic and related diseases. With better
inspection in the seed producing states we may expect this to decrease.
Certified seed is the only remedy for these troubles.
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