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BULLETIN 203
SEVENTEENTH REPORT

OF THE

State Entomologist of Connecticut

To the Director and Board of Control of the Connecticut Agricul-
tural Experiment Station:

I have the honor to submit the following pages as my seventeenth -
report as State Entomologist of Connecticut for the fiscal year
ending September 30, 1917. This report contains brief accounts
of the various lines of inspection and control work placed under
the State Entomologist by legislative enactment; the chief
entomological features of the season: and several special articles
dealing with injurious insects which embody the results of study
and observation by members of the staff.

Respectfully submitted,
W. E. BritTON,
State Entomologist.

REPORT OF THE RECEIPTS AND EXPENDITURES OF THE STATE ENTOMOLOGIST
FROM OCTOBER IST, 1916, TO SEPTEMBER 30TH, IQI7.

RECEIPTS.
From E. H. Jenkins| Treasurer : o il L% 0 $4,000.00
Accountrof 7016 Balancey il Gty iRl a 974.10
State Comptroller, Apiary Inspection Account 10.50
it ol Gipsy Moth Control Account  434.00
$5,418.60
EXPENDITURES.
For Field, Office and Laboratory Assistance:
B Walden salary a0 se g $875.00
Q. S. Lowty, i Gl e R SO T 6.5
M. P. Zappe, AR R T s S ot G i
J. S. Miller, g ot SRR S 72.00
J. K. Lewis, i e (R S 21.00
Aljce i Heath et un g iy 277.42
Grace A. Foote; “ S SR 397.75
Other stenographic wotrk.......... 2.00

$3,870.10
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EXPENDITURES (Continued.)  $3,870.10

Printing and Tllustrations. . .............c0.... 14.10
Rostage kil TR S B R Rl 56.82
Stationery. e s el R o S R 16.78
MelegraphandTelephinne 4t Bos TR Sedai s 9.54
Office Suppliesi it s B0 4 e S e i e 102.20
Labrary. e o e U S e i 40.43
Liahoratory isupphies’ v iia Wiy Uen i Sue e e 49.74
Express; ‘Freight and Cartage./: .o oees 0t oo 3.45
Foolgand Suppliesy sun w7 bl T e il S iei 83.68
Eraval ling R pENses ) (i (ol S r i i iee e 185.05
Balance, cashionsand, oy, L RS 986.71 )
$5,418.60

Memorandum:—This account of the State Entomologist has been i
_audited by the State Auditors of Public Accounts. The items of $10.50 =

and $434.00 credited above as received from the State Comptroller are
transfers from other appropriations to cover time expended on work for
which such appropriations were made.

SUMMARY OF INSPECTION AND OFFICE WORK.

325 samples of insects received for identification.
86 nurseries inspected.
86 regular certificates granted. '
40 parcels of nursery stock inspected and certified. :
49 orchards and gardens examined.

163 shipments, containing 682 cases, 1,706,977 plants imported nursery '

stock inspected.
45 shipments, or 28 per cent. found infested with insects or fungi.
473 apiaries, containing 4,506 colonies, inspected.

79 apiaries, containing 219 colonies, found infested with European foul

brood.
2 apiaries, containing 8 colonies, found infested with American foul
brood.
7 apiaries, containing 9 colonies, found infested with pickled or sac-~
brood.
2026 letters written on official work.
435 post cards written on official work.
171 reports of inspection to Federal Horticultural Board.
890 bulletins, etc., mailed on request or to answer inquiries.
84 packages sent by mail or express.
30 lectures and addresses made at institutes, granges, etc.

PUBLICATIONS OF ENTOMOLOGICAL DEPARTMENT, I19I7.
By W. E. Britton:
Sixteenth Report of the State Fntomologlst (Part II of Station Report
for 1916); 82 pages, 3 figures, xvi plates; 10,000 copies distributed
in April.

PUBLICATIONS OF ENTOMOLOGICAL DEPARTMENT 233

Report of Committee on Injurious Insects, Proceedings Connecticut Po-
mological Society, page 20. (314 pages) 1917.

Report of Committee on Injurious Insects, Proceedings Connecticut Veg-
etable Growers’ Association, page 17 (2 pages) 1917.

Recent Anti-Mosquito Work in Connecticut (2 pages), Journal of Eco-
nomic Entomology, Vol. 10, page 109, 1917.

Bulletin 195, Insects Injuring Stored Food Products in Connecticut, 21
pages, 18 figures; 10,500 copies distributed in August.

Mosquito Control Work in Connecticut in 1916. Proceedings Fourth
Annual Meeting of the New Jersey Mosquito Extermination Asso-
ciation, page 184 (6 pages) 1917.

By B. H. Walden:
Simple Apparatus for Insect Photography. (6 pages, I plate) Journal of
Economic Entomology, Vol. 10, page 25, 1917.

By Quincy S. Lowry:
An Outbreak of the Eight-Spotted Forester, Alypia octomaculata, in New
Haven, Conn. (2 pages) Journal of Economic Entomology, Vol 10,

page 47, 1917.

By Irving W. Davis:
The Present Status of the Gipsy and Brown-Tail Moths in Connecticut,
(2 pages) Journal of Economic Entomology, Vol. 10, page 193, I1917.

By M. P. Zappe:
Egg-Laying Habits of Diprion szmzle Hartig. (2 pages) Journal of Eco-
nomic Entomology, Vol 10, page 188, 1917.
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H. W. Covey, Westport} ......................... Apiary Inspectors.

A. W. YATES, Hartford

Messrs. Walden, Lowry, Davis and Zappe have continued as
assistants and have all aided in the inspection of nursery stock,
as well as in the general work of the department.

Mr. Walden was detailed as deputy to the Director of the Sta-
tion to look after the mosquito drainage work under the new law,

\
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and was thus occupied throughout the six summer months. Half
of his yearly salary will now be paid from the insect pest appro-
priation and the other half from Station funds, or from the ap-
propriation for mosquito control work. Mr. Walden spent most
of his time in the field during the summer but was able to do some
of the general photographic work of the department and helped
inspect some of the nurseries.

Mr. Lowry has been engaged in the inspection of growmg
nursery stock, imported nursery stock, and has studied the insects
attacking vegetable crops. He conducted experiments at the
Station farm at Mt. Carmel in controlling the striped cucumber
beetle and other insects attacking cucurbitaceous plants, but on
account of an operation for appendicitis was obliged to be in the
" hospital for about six weeks in May and early June.

Mr. Davis has continued in charge of the work of suppressing
the gipsy moth and the brown-tail moth, and has been located at

Danielson throughout the year. He has inspected most of the j

nurseries and some of the imported nursery stock in the eastern
portion of the State. On account of an operation, he was unable
to aid in the general inspection of the larger nurseries as in former
years.

Mr. J. T. Ashworth has been employed since June 1 as assistant
to Mr. Davis. Mr. Ashworth also resides in Danielson.

Mr. Zappe has helped inspect nurseries and imported stock, has
been in charge of the insectary, and has worked on the collections.
He has also collaborated with the entomologist in studying the
life history of the European pine sawfly, Diprion simile, and n
some orchard spraying experiments for the control of the false
apple red-bug. Mr. Zappe has also investigated and devised
methods of controlling a southern cockroach, Pycnoscelus suri-
namensis, which has caused much damage in the greenhouses of
A. N. Pierson, Inc., Cromwell, and the little red ant or Pharaoh’s
ant, Monomorium pharaonis, an annoying pest in a large dwelling
house in Hartford. j

Miss Foote has done the necessary stenographic and clerical
work and has also indexed much literature to facilitate the looking
up of references. She has also kept records and made out the
reports to the Federal Horticultural Board. From November to
April she was called home by sickness and the work was done by
Miss Alice C. Heath.
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Mr. J. Kirby Lewis was employed for a few days in. August, and
Mr. J. S. Miller for three weeks in September, to help inspect
nurseries.

Messrs. H. W. Coley and A. W. Yates have made the apiary
inspections as in preceding years on a per diem basis.

All mentioned above who have aided in the work of the de-
partme'nt have labored conscientiously and their efforts are duly
appreciated.

New EQUIPMENT.

No new equipment of importance has been obtained for the
office or laboratory during the year. In the gipsy moth work,
the Ford car was exchanged for a new one in the spring and a new
“Buick four’” was purchased early in the summer.

Cuier Lines or WORK.

As has been the case for several years, the required routine and
control work continues to monopolize the time and efforts of the
staff. This includes the annual systematic inspection of nurseries,
and the inspection of orchards, fields, gardens and greenhouses
on request. In co-operation with the Federal Horticultural Board
all woody field-grown stock imported into Connecticut from
foreign countries has been inspected.

The work of suppressing the gipsy and brown-tail moths is
placed in charge of the State Entomologist. This work has been
in immediate supervision of Mr. Davis, aided by Mr. Ashworth,
though all expenses are paid upon the order of the State Comp-
troller, on duly receipted, certified and approved vouchers.

The inspection of apiaries is also placed by law upon the office
of State Entomologist, though, like the gipsy moth work, the
bills are paid from Hartford.

The department has been concerned with the anti-mosquito
work, not only around New Haven, but also of the whole state.
Mr. Walden has been in immediate charge.

Studies of the European pine sawfly, Diprion simile, have been
continued and are now about finished and ready for publication.

Means for controlling a pest of cockroaches in greenhouses, and
the little red ant or Pharaoh’s ant in dwelling houses, have been
worked out by Mr. Zappe.

Mr. Zappe and the Entomologist have conducted spraying ex-
periments at Clintonville and at Milford to control apple aphids
and apple red-bugs. .-"

E ol
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The study of insects attacking vegetable crops has been con-
tinued by Mr. Lowry, who has prepared the paper published in

this report on the Striped Cucumber Beetle. Further work will,

be done on squash and cucumber insects.

Considerable time was put upon editing, indexing and reading
proof of the “Hymenoptera of Connecticut,” which was issued in

March as Bulletin No. 22 of the Connecticut State Geological
and Natural History Survey. : -

The Entomologist has also prepared, and later revised for pub- |

lication, A Check List of The Insects of Connecticut, which will
be published by the Survey. He has also written a portion, and
edited the remainder, of a series of papers on the ‘“Hemiptera of
Connecticut,” which will be published by the Survey at some time
in the future.

The outbreak of the potato aphid was sudden, widespread, and
caused much damage. On account of the war and the campaign
to plant vegetable gardens in city back yards and on farms, the
correspondence of the office, as well as telephone inquiries, re-
quired more than the usual attention.

The following pages of this report give in greater detail an
account of the work of the department for the year.

INSPECTION OF NURSERIES.

+ Nursery inspection was commenced on August 6, and finished
on October 15, and the work was done by Messrs. Lowry, Zappe,
Dayvis, Walden, J. S. Miller, J. K. Lewis, G. A. Root and Britton.
Mr. Root was employed for the summer by the State Forester in
suppressing the white pine blister rust, and was detailed to ex-
amine the currant bushes and pine trees in the nurseries for this
disease. Though it had been found in two nurseries previously,
no signs of it occurred in any of them at the time of the annual
inspection. .

The Ford car was spared from the gipsy moth work from August
11 to October 5 and was used to transport the men. It was es-
pecially useful in reaching the larger nurseries and even others
which are not adjacent to railroad and trolley lines.

All nurseries were given a thorough inspection, and on the whole
were found to be in good condition. All infested trees and shrubs
were marked and the owner was informed regarding them and
directed to treat or destroy those having pests liable to be dis-
tributed on nursery stock.
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In 20 nurseries no pests were found. The following pests were
found in the number of nurseries indicated: Oyster—§he11 scale, 44;
gan Jose scale, 23; scurfy scale, 14; spruce gall aphlq, 14; poplar
canker, 9; tulip tree scale, 4; pine leaf scale, 3; lilac borer, 3;
chestnut blight, 2; imported European pine sawfly, 2; elm scale, 2;
Lina scripta, 2; pear leaf blister mite, 2; Oak leaf roller, 2; apple
porer, ash borer, linden borer, shot hole borer, Abbott’s saxyﬂy,
juniper web-worm, Lina japowica, peach leaf miner, Lecanium,
pit-making oak scale, rose scale, and West Indian peach scale,
1 each.

Of course, such common insects as aphids, fall web-worm,
white-marked tussock moth, Datana minisira, red-humped cater-
pillar and leaf hoppers were found almost everywhere, and are
not taken into account except in severe infestations.

In addition to the regular inspections, a number of parcels have
been examined and certified. These were to be shipped by persons
not in the nursery business, or perhaps the stock was not covered
by the regular certificates, and these parcels were refused by ‘phe
transportation companies unless accompanied by -certificates.
During the year 4o such parcel certificates were issued. :

Two nurseries were inspected twice, in addition to the examina-
tions for pine blister rust, which were made in May and June in
the several nurseries having pine trees.

Of the 83 names on the nurserymen’s list for 1917, four are new
since the publication of the last year’s list. Two have dropped
the nursery business, three firms have changed names, and two
have not yet cleaned up their nurseries so as to receive certificates.

The area devoted to growing nursery stock in Connecticut is
about the same as last year, being slightly curtailed on account of
the scarcity of labor, and amounts to about 1,500 acres. The list
for 1917, together with date and number of certificate, and acreage
of each, is given below:

Nursery FirMs IN CONNECTICUT RECEIVING CERTIFICATES IN I9I7.

No. of

Certificate Certif-

Name of Firm Address . Acreage Issued icate
Alderson & Dell, The Misses. ... Greenwich...... 1 Sept.29 842
Barnes Bros. Nursery Co. .... S aalaevlla M e T T ssi ek B8 53
Beattie, /Win . H SO Sr i e s New Haven..... I 0ot gt 8h
Bertolf Brasii i i 7., ‘Sound Beach..... 25 . Oet. 16 87I
Bowditeh,  JH i i Pomfret Center.. 8 Sept.12 | 819
Bradley, H. M....... TR Derhyhutuit e 1  Dec. 18 895
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NURSERY FIrMS IN CONNECTICUT RECEIVING CERTIFICATES IN 1917--Con.

Certificate ge%;i(gf
Name of Firm Address Acreage Issued icate
Bradley, ‘Smaigh T 7o/l e i New Haven..... 1 Nov.22 887
Brainard Nursery & Seed Co. ... Thompsonville. . 6 Oct.'! 37" 850
Braley o G dld s sl bl ikt Buraside. gy 1 'Sept. 26 /843
Bretschneider, AR 0820w A Danielson. . . ... 17 Septiiis L 8nd
Beooks:BeopstiesatNC o e Westbrdole,. .0 02« Octs 1155860
Birt & Cott CLR bl S e Manchester. . . . . 300 Sept.15 822
Burroughs <Thosy il 1o b Deep River. . ... 3 Sept.17 824
Chapman OB Sl T Crroton) e Rt I "Octy 1 18U
Ohaprane @RI North Stonington 2  Sept.28 * 835
Conine Nursery Co., The F. E.. . Stratford....... 50 Oct. 3 849
Conley el b st Sislah o Ridgefield. .. ... 3 /' Sept. 25/ 80
Conn. Agricultural College (Prof.

S el ter) A i Storreimitasi il 247 Okt BN IS6E
Conn. Agri. Experiment Station

(W. O. Filley, State Forester).. New Haven..... I - Sept.25 832
Coftway W B b o sl g New Haven.... . 10 Qe 8y IS es
Crofut & Knapp Farm. . ... .. Norwalk....... 60:. i Oct:'\ 9 862
Cross Highway Nurseries. ...... Westport. ...... 6 Nov.23 889
Dallas, Inc., Alexander......... Waterbury. .... 31 Octi. 26 118758
(Dowds Bratilc el i Madison. ...... 3 Nov.26 891
Elm City Nursery Co., Woodmont

NurgeniesTnes o ho fnn Moo Woodmont &

3 New Haven... 155 Sept.15 823
Fairfield Landscape & Nurseries

& eI e Ry e e Cannon Station. 5 'Nov.1o 881
Gardner’s/INurseries. .o i= iy Cromwell....... ‘10 Sept.14 821
Geduldig, G., Estate of. ..... ..., Norwichliciin 10 Qetbra i ke
Goodwin Associates, Inc., The

Tasnesla -t re SR Needa Hartford .00 I:.Sept, 25 ' 828
Hartford Park Commissioners (G.

ARarker iSO A Hartterd B 3 iBept.e8 837
Heatha& Cor =L ST G0l AT Manchester.. ... 50 Sept. 7 817
Hilligard S H e i e il Sound View..... 1 Sept.28 836
Holeo b S rvine e N LS Simsbury....... 1 Sept.12 818
Hotan & Sonisfaseu ity Bridgeport...... 10t e g s
Hogston &lSeny i[RIV Mansfield. .. ... 6, +:0ct.l 811 "BoT
Hoyt’s Sons Co., The Stephen... New Canaan.... 300 Oct. 19 873
Hubbard & Co., Paul M, {050, Bristol i i) Tox Li@cth 20l 87
Hunt &G Wi Wi AT i Hartford. il 12 Sept.29 839
Intravaia, Joseph (2)........... Middletown. . .. 3 Septiiry i 82k
Tsselee, Charles! il aa @it gy Darien -« sy R OoR g B Ed
epller Tamesr s iml i iy New Canaan... . L Septu 8Ty
Kellner, Herman H'. ., in . i Danbtiey.li g L0t N A
Lage A Ly ot s GBI ) East Haven..... 1 Nov.26 893
05 12 H P2t Gl MU @ b WA, R Bridgeport. ... . 1 Nov.10 882
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NURSERY FIRMS IN CONNECTICUT RECEIVING CERTIFICATES IN 1917--Con.

No. of
Certificate Certif-
Name of Firm Address Acreage Issued  icate
Maplewood Nurseries (T. A. Pea-

body, Mgt e Intliot e e Norwichs i e I Octs 2848
Marigold Farm (H. Kelley, Prop.) New Canaan.... I Sept. 7. 815
McDermott I AR vt oo Wiidsorin . ol 1 Sept.25 829
Meier & Gallegtecnii i i ven West Hartford.. 2 Nov.26 892
Munro, Charlestraal i nishcins New Haven.... . I Sept.29 841
New Haven Nurseries Co. ...... New Haven... . 10 | “Octi" 16, 870
New Haven Park Commissioners

(G. X. Amzhym,Supbl)e New.Haven..... 30 Nov.12 883
New London Cemetery Associa-

tion (F. S. Newcomb, Pres.)... New London.... 2 Oct. 1 845
North-Eastern Forestry Co. . ... Chesghire. ...... 20 Sept.22 826
Norwich Nurseries (O. E. Ryther,

Prop:) (2] y e Seins it s Norwieh, «ivai ' e 6'2/Oct. 30" /878
Oakland Nurseries. ..« ....o.- s Manchester..... 50 Sept. 7 . 816
Palmer, L. M., Estateof........ Stamiondicmaine 5 Nov.22 888
Park Gardensiiisciold Muehade; Bridgeport.... .. st Nevl it 879
Pequod Nursery Co. ..l v L. Meriden.. .., .. 15 Oct. 5 “855
Phelps, J: Wesgon i Leshil ot Boltonitr g i 1 'Sept.29: " 843
Phelps & V. T. Hammer Co., The :

Jo Wl s SR sl Branford...... 2y 10et: 13 5866
Pierson, ANz dne Lo o5 g e Cromwellis sl iligs L inSept. 28 834
Platt ‘Cos; “lhe Branios Sunii iy New Haven..... 1 Nov.12 884
Pomeroy, Edwin@in Sl iy Northville. . .... 1 Sept.25 831
Purington, (G0 SRttt el Hartfordy ool 1 Sept.25 827
Quality Seed Store............. Stamiondi L. T Qct. 104865
Raab; Joseph Ot e s Ansonia.....:.x 17 hOctih 511856
Reck, Juliasys s e i Bridgeport.... .. U T ) Eo gl (T
Roehrich Wil e tiEi gy iea i Stratford. ..\ . 2 IOt 18 869
Saxe & Blotoi i iai S0 i Si it Waterbury. . ... 1 Nov.23 8go
Scott,  JNEEE i R A T Hattiord ek 5
Sierman M@ ERE ki on i b ui Haztford io.isd 3 Octiosii876
South Wilton Nurseries......... South Wilton... 5 Sept.14 820
Steck, Gharles A il LIS T Betheld i s I  Sept.29 838
Stratfield Nursery Co.......... Bridgeport...... 4 Nov. 9 880
Traendly & Schenck. . ... B ‘Rowayton. ..... S T
Upson;/ RSB HEde iR ie i Magions, has i iiamas Noyars 1886
Verkade iH s b is ai ii e New London.... 1 Nov.12 885
Vidbourae Si@oi 0 iy gy Harttardistora, 7 Sept.29 840
Wallace, Arthur T............ . Wallingford. .. .. L s0chil16s7 872
Wallingford Nurseries. . ...... +. Wallingford. .. .. 10 Oet.'l5 "854
Wilson WeiBlos OB 2t S rn Manchester..... 7 ' Sept. 5 812
Yale University Forest Schodl... New Haven..... 2 Qet.10.11863
Young, Mrs. Nellie A, .%5 . 0L Pine Orchard..." 11 Oct. 307 877

1,461
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INSPECTION OF IMPORTED NURSERY STOCK.

On account of the war, fewer shipments, cases and plants were
received than during 1916, as the following figures show:

Year Shipments Cases Plants
1916 201 2,102 1,008,178
1917 163 682 1,706,977

These shipments have entered the country under the system

of permits and notices adopted by the Federal Horticultural

Board five years ago, and which is still in force.

Reports have been made to the Board of 171 shipments, 8 of
which were not inspected; 3 were refused by consignee, 2 contained
seeds, 2 herbaceous stock, and one was destroyed by consignee.

The stock came from about the same countries and in about
the same proportions as in 1916, except that from Belgium a

larger proportion of shipments was received. Most of the stock 4

grown in Belgium was taken into Holland and shipped from
Holland ports. The figures for these shipments are given in
in the following table:

SOURCES OF IMPORTED NURSERY STOCK, I1QI6-IQI7.

d Country No. of Shipments No. of Cases
Hlolland oy cmnln s 57 249
Bllgitm i g sl R e 56 234
Pravee v B SEIGE Ao T 21 138
Treland chess it aiibiaiolcin 12 14
Eneland ol aabl X Risng 9 32
Seatlanaifis Loy iy sidscsie NG, 3 2
Japanrmla T as At Xty 3 9
LB Fa ity S hn LM s B SO 1 2
Bermtrdaris e bielcaiias st I i

Ibrae A I A SR R RS 163 682

Most of this stock was inspected by Mr. Lowry, but Messrs.
Zappe, Davis, Walden and Britton helped. The total time re-
quired in making these inspections amounts to 120 days of 714
hours each, or about two-fifths of the working time of an entire
year. The cost of this work, including time and travelling expenses,
has amounted to about $663.00, or slightly more than half that
of last year, and has been paid on duly accredited vouchers by
order of the State Comptroller from the appropriation for sup-
pressing gipsy and brown-tail moths and for inspecting imported
nursery stock. ‘

INSPECTION OF IMPORTED NURSERY STOCK. 24T

Of the 163 shipments inspected, 45 shipmen‘?s, or about .28
per cent., were found infested with insects or fungi, some of wl;xc}é
are pests. Among others, perhaps one of the most 1r;11p<])‘2 aln
discoveries was an egg-mass of the Europgan lackey moth, Mala-
cosoma neustria Linn., a defoliator of fruit trees, oak, elm, 1t‘)ose,

oplar, hawthorn and hornbeam.®™ Had these eggs not e;n
intercepted, they might have hatched and started a colony of the

moth in this country. AU ‘
1aCSkoer§71e of the insects were identified here, and. some of‘ the fl%ng1
were determined by Dr. G. P. Clinton, Botanist of 'th?s St'atlon.
The other insects and fungi were identified by specialists in the
Bureaus of Entomology and Plant Industry of the U. S. Depart-
ment of Agriculture, Washington, D. o ;

The information regarding these infestations occurs in the

following list:

PLANT DISEASES AND INSECTS ON IMPORTED NURSERY Stock,
1916—17.

45 Shipments infested.
Plant Diseases.

Exobasidium vaccinii on Azalea. (29 shipments.)

Bier & Ankersmit, Melle, Belgium; G. J. Bier, Nieuwerkerk, Holland;
M. Debaerdemaeker, Everghem, Belgium (3); DeCoster Bros.,
Melle, Belgium; Achille de Coster, Melle, Belgium (2); Arthur

 de Meyer, Mont St. Amand, Ghent, Belgium (2); August‘ de
Vreese, Loochristy, Belgium (4); Guldemond & Son,. Lisse,
Holland; K. J. Kuyk, Ltd., Ghent, Belgium (4); Van Dllle.wyn
& Thiel, Meirelbeke, Belgium (7); Van Gelderen & Co., Loochristy,
Belgium (2); A. Van Schoote, Ghex_lt, Belgium.,

Pseudomonas tumifaciens Crown Gall.

On Pear. Franco-American Seedling Co., Ussy, France.

On Lilac. F. Delaunay, Angers, France. :

On Rose. F. Delaunay, Angers, France; W. Fromow & Sons, Wmfile-
sham, Surrey, England; Vincent Lebreton’s Nursery, La Pyramide-
Trelaze, France.

Acremoniella atra (a saphrophyte) on Rhododendron. Hugo T. Hooft-
man, Boskoop, Holland.

Macrosporium sp. (a saphrophytg) .on ﬂRhododendron. Hugo T. Hooft-
man, Boskoop, Holland.»’

* W. D. Pierce. A Manual of Dangerous Insects Likely to be Intro-
duced in the United States through Importations. U. S. Dept. of Agr.
p. 106, 1917. -
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Pestalozzia guepini on Rhododendron.

Harry Koolbergen, Boskoop, Holland; Schaum & Van Tol, Boskoop,

Holland.
Phyllosticta sp. on Rhododendron. Harry Koolbergen, Boskoop, Holland.
Glomerella cingulata on Palm. K. J. Kuyk, Ltd., Ghent, Belgium (2)z

Ascomycete on Oak, Immature. Franco-American Seedling Co., Angers,
France.

Insects.
Scale, Oyster Shell, on Buxus.

Jac. Smits & Co., Naarden, Holland; J. Verkade & Sons, Boskoop,

Holland. ’
Emphytus cinctus on Manetti stock. ¥

E. Bruzeau, Orleans, France; F. Delaunay, Angers, France; Franco- 3

American Seedling Co., Angers, France; Franco-American Seedling
Co., Ussy, France (2); Vincent Lebreton’s Nursery, La Pyramide-
Trelaze, France.

Aleyrodes Sp. on Azalea. M. Debaerdemaeker, Everghem, Belgium.

Aphis, Woolly, on Apple Roots. Franco-American Seedling Co., Ussy, -»

France.

Malacosoma neustria, Egg mass. K. Rosbergen & Son, Boskoop, Holland.
Acronycta rumicis. F. Delaunay, Angers, France.

Acronycta rumicis. Cocoons. Vincent Lebreton’s Nursery, La Pyramide-

Trelaze, France.

Empty Dipterous Pupae on Azaleas. W. C. Hage & Co., Boskoop,

Holland.
Empty Sawfly Cocoon. M. Debaerdemaeker, Everghem, Belgium.
Lepidopterous larva in packing material. J. Blaauw & Co., Boskoop,
Holland.
Leaf Miner, Work in Holly. Jac. Smits & Co., Naarden, Holland.

INSPECTION OF APIARIES.

This work has been done in about the same manner as in
former years, Mr. H. W. Coley of Westport covering Fairfield,

New Haven, Middlesex and New London counties, and Mr. A. W.

Yates of Hartford covering Litchfield, Hartford, Tolland and it

Windham Counties. Each inspector has been paid by the day
and expenses for the time worked, from the appropriation made
by the legislature for this purpose. :

In 1917, 473 apiaries were inspected as against 467 in 1916,
and though nearly all expenses have increased, the costs per
apiary and per colony are slightly less than last year. Eighty-four
towns were visited as against 96 last year. In 1917 apiaries
were inspected in the following 18 towns where no in-
spections were made in 1916: Branford, North Branford, Durham,
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Middletown, Portland, Kent, New Hartford, Plymouth, Roxbury,
Thomaston, Watertown, Woodbury, Burlington, Canton, New
Britain, Newington, Sterling and Woodstock. :

European foul brood was found in each county in thg state and
in the following 37 towns: Bethel, Fairfield, Huntington, New
Canaan, Norwalk, Ridgefield, Stamford, Weston, Westport,
Ansonia, Madison, Middlebury, Naugatuck, Waterbury, Wolcott,
Durham, Lisbon, Montville, New London, Norwich, Waterford,
New Milford, Plymouth, Bloomfield, Bristol, East Windsor,
Farmington, Manchester, New Britain, Plainville, Southington,
Coventry, Plainfield, Pomfret, Putnam, Sterling and Windham.
The percentage of apiaries and colonies infested was considerably
lower than in 1916. American foul brood was found only in the
town of Old Lyme in New London County. Of the 473 apiaries
containing 4,506 colonies examined, go apiaries containing 241
colonies, or about 19 per cent., were found diseased.

The statistics of the apiaries inspected in each of the 84 towns
in each of the eight counties may be found in the following tables,
the summary occurring on page 245: g

APIARIES INSPECTED, IQ17.

No. Apiaries ¢ No. Colonies
Inspected Diseased* Quarantined Inspected Diseased*
FAIrRrFIELD COUNTY.

Bethelt o ety 5 1 0 29 2
Bridgeport: . nhiin 1 o o 5 0
Danburys i 1 o o 6 o
Darien i st atines 2 o o 59 o
Easton . .. el odidaiiel 3 (o} o 105 o
Pairfield e i iiasiss 8 2 o 160 2
Greenwich........... 5 0 (o) 44 (o)
Huntington Nl s il 4 N 1 99 3
New: Canaandliieiaoiai 3 1 o 35 6
Norwallk b2l 7 I o 60 g
Redding aiinistubetibi 6 o o 51 o
Ridgefieldd saiaeiisiei 3 1 o 16 1
Stamford s/ G 14 2§ o 164 2§
Stratford il it 4 [ o 113 o
Trumbulli s st I o o 68 0
Westoniiiaduie ety 5 I o 130 1
Westpork,abtaniiisity Bl ST o 97 1
Wiltoni ZEmdsw it . o 0 0 164 0
»89 12 I 1305 19

* European foul brood unless otherwise indicated.
§ One with European foul brood and one with sacbrood.

A
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!’

NeEw HAVEN COUNTY.
AnSGRAL e N S
Beacon Fallsi& 1o s
Brantondsd (s sy

Nadison, sl sl i e
Mertden il ol ol il

Nagtgasuck. . ol iud o)
North Branford. . . ...
North Haven.......

Plymoewth b s
Roxbiatys v S0
Thomastoni. il en
Watertown,, LG aini
Wioodbury i s

t American foul brood.
1 Sacbrood.
| Bee paralysis.
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INSPECTION OF APIARIES.

HARTFORD COUNTY.

SUMMARY OF APIARY INSPECTION.

Betlinosieh tutsllem e 16
Bloomfield? .20 ie 2] 11
Brigtol evneine s it 7
Burlington s sl 4
Cantoirrgts Mendnin & 7
East Hartford oy, 3
East Windsor 4ol 16
Farmdngtan 2ol o 27
Glastonbury Liaiit. s 17
Haztfosai iy ool L5 4
Manchesteriil ¢ Lovili 13
New Britain......... 13
Newingtonu. /v, 1
Plainwilleleii il msians 7
Southington. ! il Sl 5
South Windsor. ...... 3
West Hartford. o h i, 2

156

ToLLAND COUNTY.

Andoyersi Srsio it 2
Boltan i e i shpiai 2
Coventryr s niheddi 6
Elington e iyt 10
Mansfield Jussidion ns 4
Vernoniiiar ot e 4

28

WinpaAM COUNTY.

Brooklyn i 1, 3
Kallaehy ey sty 4
Plain heldivie by yoy 5
Pomfe etk bin i M 9
Putnamiy i Einsiveiaty 5
Sterling: ... .} SSA R 15
Windham e shireh 3
Woodstoclk: L i ik 1

45

County No. Towns

Faizfieldi:iay ey stadagigiiom 18
NewiHavenz i lcd Fosiciay 18

Middlesex: o .i0 il DS 3¢
NewiLondon . kel 6
Litchfield gl h s ety + 8

O O NNONOX®OOOWWOOOoOWWOO

= !
B

—‘OOOHOO

O NP H = OO

9

NloOON0,000000000000

°|OOOOOO

O‘OOOOOOOO

No. Apiaries

89

+5
23
50

12
16
3
12
6

| Two with sacbrood; others European foul brood.

104
207
55
26
21
42
113
119
90
18
93
116

28
33
20
26

1113

7
4
50
60
50
57

228

20
21
19
47
13
15
16
27

178

245
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OCOPUNORNNOO®NWOOORL OO

3
N
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No. Colonies
Inspected Diseased Inspected Diseased

1,305
839
137
355
351

19
63
I5
43
13
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SUMMARY OF APIARY INSPECTION— Continued.

County No. Towns No. Apiaries No. Colonies
Inspected iseased Inspected Diseased
Hartford, arm i sima i 177 156 31 1 e 74
Dollanda v Gli el s 6 28 1 228 1
Windhaeny s e g il 8 45 9 178 13
84 473 90 4,506 241
Apiaries Colonies
Numberanspectad sy, i s i il 473 4506
Infested European foul brood.............. 79 219
Pericentyantested b nviiaoh b bains i S § 16.7 4.86
Infested American foul brood............... 2 8
Perventianfestedy . vt e anla®ims g isy sy .42 17
Picklediorisachraod s i el alei: 7 9
Beesmavalyeggr o Wi A il b ont oty 2 5
Average number of colonies per apiary...... 9.52
Cestiaf anspection il h iy el s i s $749¢ 51
Average CostDER amIaTY . s il R 1.58
Average cost per colony .., Jl il Ll s talig .166

European foul brood was reported by Dr. Phillips from Wethersfield
and Thompson. '

SUPPRESSION WORK AGAINST THE GIPSY AND
BROWN-TAIL MOTHS.

By W. E. BrirroN AND IrviNG W. Davis.

The work against these two pests has been conducted as in
preceding years. Mr. Davis has had supervision of the field
work under the State Entomologist, and since June 1, 1917, has
been assisted by Mr. John T. Ashworth, who has had much
experience in this work, being formerly employed by the Gipsy
Moth Commission of Massachusetts, and more recently by the
Bureau of Entomology of the U. S. Department of Agriculture.

The scouts and other employees necessary have been hired as
needed. Some of the scouts have worked for us for several seasons,
and have also been employed by the Federal Bureau of Ento-
mology. Others have taken up the work more recently and have
received their training by working with the other men in the
scouting crews. The force has been impaired, and the work
interrupted by men accepting other positions or entering the
military service of their country. It is very difficult at present
to obtain any kind of help, and much more so the character and
type of men who develop into good scouts.
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In all of this work the most cordial co-operation has existed
petween this office and the Federal Bureau of Entomology, and
we wish especially to express our thanks to Messrs. A. F. Burgess
and L. H. Worthley, who have been in charge of the work for the
Bureau.

For the control of the brown-tail moth we have continued
clipping off and destroying the winter nests; for suppressing the
gipsy moth, the work has consisted of scouting and creosoting
egg-clusters, spraying badly infested areas, and banding and
destroying caterpillars in and around the colonies or infestations.

New EQUIPMENT.

But little new equipment was purchased during the past year,
The Ford touring car was turned in toward a new one in the first
part of the spring and this has been used by Mr. Ashworth in
his work. It is not proving as good as the older model. A four-
cylinder Buick touring car was also purchased and has been used
by Mr. Davis. As the territory grows, more money and time
are saved by the use of automobiles, for many of the towns, such
as Ashford and Voluntown, are miles from a railroad. l

EmprLovEES WHO HAvE ENTERED MILITARY SERVICE.

The following men have enlisted in the Army or Navy:
Sergt. George D. Stone, Battery D, 56th Mobile Artillery.
Adolph D. Jarvais, Battery D, 56th Mobile Artillery.
William Lord, U. S. Naval Reserve.

George Benoit, Medical Corps.

Clifford A. Ladd, U. S. Navy.

W. Floyd Logee, U. S. Navy.

Charles A. Burdick, 174th Aero Squadron.

James A. Knight, Depot Brigade, Camp Devens.

BrowN-TaiL Mota WORK.

Though this insect now covers the eastern half of the State,

it has not spread appreciably during the last two years. In fact,
it is difficult to find webs in most of the area supposed to be
infested. Last season the webs were so scarce, even in towns
which had formerly been heavily infested, that it was not thought
necessary to notify these towns to remove and destroy the webs
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as was done in 1916. Some scouting was done, however. Men
were sent to examine the towns just west of the quarantined area,
but no new towns were found infested. Small colonies were
located within the quarantined area at New London and Stoning-
ton and the webs were removed and destroyed. A few webs were
gathered in Canterbury, Bozrah and Preston for Mr. Burgess to
use in his parasite work, but even here they were so scarce that
the desired number could not be obtained.

Our men were on the watch for adults around lights in various
cities and villages in July, but none were observed.

Gipsy Mora WORK.

The gipsy moth situation presents an entirely different .aspect,
however, as there were a large number of single egg-cluster infesta-
tions (“singles”) throughout the towns in the northeastern
corner of the State. This would indicate another but shorter
windspread than that of 1913.

CONNECTICUT

PR e S

Figure 1. Map of Connecticut, shaded portion showing area now infested
by the gipsy moth.

~
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Further south and west an increase was also noted, as in
Canterbury, Brooklyn, Hampton and Eastford, while Ashford
showed a small decrease. Mansfield for the first time appears
in the list of infested towns, two infestations being found near the
eastern border of the town. This is the first time the gipsy moth
has been taken in Tolland County. The area now infested is
shown in figure 1.

Since our funds were limited and some of the towns had shown
but few if any infestations in the past few years, it was thought
best to scout only restricted portions of certain towns, as in the
case of Sterling, Plainfield, Griswold, North Stonington, Stoning-
ton, etc. Three of the towns; namely, Sprague, Lisbon and
Groton, were not scouted at all. We have planned to scout the
entire infested area this coming winter.

The spraying was done with the horse-drawn power sprayer
owned by the State and a power-truck sprayer which was lent to
us by the Government. The former was used in Thompson,
Putnam and Killingly where the infestations were the heaviest
and near together. The Government sprayer was used in towns
where the infestations were scattering and we were thus able to
spray colonies in North Stonington, Canterbury, Hampton and
Eastford. Altogether 91 separate infestations were sprayed.

With so many single infestations, it was impossible to band
trees near all of them, and therefore only the larger colonies were
thus treated. Every effort was made to visit all of the infested
localities during the caterpillar season, and in this manner over
37,000 of the gipsy moth larvae were killed, besides those caught
in the bands or poisoned by the spraying. :

The food plants of the gipsy moth are very numerous but those
most favored are apple, oak, willow and alder, while such trees as
ash and the evergreens are seldom attacked. In Connecticut the
woodland in the infested area consists largely of the various species
of oak, with but few evergreens, and this section therefore offers
an excellent chance for the spread of this pest.

PARASITES.

There are several native insects and some birds that feed on
the gipsy moth, but these are not able to control the pest. In
1905 the United States Department of Agriculture introduced
from Europe and Jap‘an a number of parasites, some of which
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have become well established in this country. The most important
of these are the Calosoma beetle (Calosoma  sycophanta Linn), a
tachinid fly (Compsilura concinnata Meig.), and several small
wasp-like insects (Apanteles lacteicolor Vier., Schedius kuvanae
How., Anastatus bifasciatus Fonsc.). All of these mentioned
have been colonized in Connecticut with the exception of Schedius,
an egg parasite. These are, of course, very scarce in this State
at the present time, and until they become more plentiful the
artificial methods of control will have to be employed.

Some gipsy moth pupae collected in Canterbury in November,
1917, were infested with a white mold or fungus, which has
been identified by Mr. A. T. Speare, Bureau of Entomology, as
Isaria farinosa (Dicks) Fr., a species previously recorded from
Massachusetts on gipsy moth pupae.

PRESENT STATUS OF PARASITE WORK IN CONNECTICUT.

The following tabulated information regarding parasites intro-

duced into, and recovered from Connecticut, has kindly been
furnished by Mr. A. F. Burgess:

Compsilura concinnata Meig.

Colonized: 1912 1913 1914 ° 1916 1917
Putnam Hartford Plainfield * Suffield Scotland
Mansfield Stafford Hampton
Stonington Colchester

Norwich
0Old Lyme
Recovered: 1915 1916 1917
Woodstock Stonington Putnam
Plainfield
No. Ston-
ington

Zygobothria midicola Towns.

This species has never been colonized in Connecticut, but in
1917 was recovered from Canterbury and Waterford.
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Apanteles lacteicolor Vier.
Colonized: 1912 1913 1915 1916 1917
Putnam Suffield Manchester East Lyme Montville
Hartford Chester Canterbury Groton
Mansfield Lebanon
Norwich
Stonington
Griswold
Plainfield
Killingly
Hampton
Recovered: 1913 1914 1915 1916 1917
Thompson Waterford Stonington Killingly  Canterbury
Woodstock Hartford  Lebanon Brooklyn

Pomfret Suffield East Hartford
Stafford Wethersfield
Somers

Meteorus versicolor Wesm.

Colonized: 1916 1917
Colchester Lyme
Waterford
Ledyard

Recovered: 1914* 1916
Hartford  Woodstock

Thompson
Killingly
Brooklyn

Anastatus bifasciatns Fonsc.
Colonized: 1917

Town Number of Colonies
HOMpson IR e s 21
Winodstaek 7l il e i el I 5
Pritnagm i L G W IR 3
@)Lt 1 dL A SO b ST e R 6
BPorafretitd st b siatl e sipll e S L 3
Bastford ..y SO TG NN oy 2
Brogldya b Qe b SRl SR 3
Ao S R ' 5
Chantia s o0 00 RS SR S dg e 1
Nansfietcue oy i B (A Ce R 1
Cantetburye il sionis o S R 1

W o2 I A BT TR N G 51

*Note: It is probable that many of the earlier colonies of A. lacteicolor
also contained a few cocoans of M. versicolor.
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Each of these colonies contained 1,000 parasites, making a
total of 51,000 parasites of this species liberated in Connecticut
in 1917. Collections of gipsy moth eggs will be made in Con-

necticut this winter to determine the success of these colonies,

Calosoma sycophanta Linn.
Stonington:

On June 16, 1914, a colony containing 6o males and 5o females »
was liberated on Mr. E. P. Edwards’ farm about one mile from

depot, in an orchard almost defoliated by the tent caterpillar,

Malacosoma americana, adjoining a wood lot where a gipsy moth ‘;’

egg-cluster had been found.

On the same date another colony, containing 6o males and so

females, was liberated on York farm in the Anguilla district,

about four miles from depot, in orchard infested with tent cater-

pillar, Malacosoma americana.

Up to January 1918, no recoveries have been made in the vicinity

of these two Stonington colonies.
Thompson: . f ‘

On July 6th, 1913, a colony containing 6o males and 5o females
was liberated about soo yards south of the Thompson railroad
station.

On the same date a colony containing 6o males and 5o females
was liberated in oak woodland on east side of electric railway,
one mile south of Wilsonville, on property of the Grosvenordale
Company. :

On July 7, 1914, Mr. W. F. Kelly of the Federal Bureau o
Entomology, while scouting woodland in Thompson, recovered
and sent to the laboratory one male adult.

On September 12, 1916 the site and surroundings of both
colonies mentioned above were scouted for larval molt skins or
eaten pupae, but none were found.

Killingly :

On July 17, 1917, a colony containing 40 males and 5o females
was liberated on property of C. O. Chase, near Putnam Heights,
where a gipsy moth colony was found in 1916.

Mr. Harry L. Johnson of South Meriden took a specimen of
this species near his home on May 24, 1915. So far as known the
insect had not been planted within 40 miles of this locality.
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DetaiLs oF Gipsy MorH WORK BY TowNs.

The following detailed account of the work in each town was
prepared by Mr. Davis:

Thompson—s;18 infestations—2,837 egg-clusters.

Thompson continues to be one of the most thickly infested
towns in the State. During last season 518 infestations containing
2,837 egg-clusters were located within its limits, and while there
were a large number of infestations that contained only a single
egg-cluster each, there were several that varied in size from 73
to 250 egg-clusters. The entire town is infested, but the eastern
portion of the town is the worst, the infestations being more and )
more scattered as the work is carried west.

A year ago it was noted that a large number of infestations were
found on the road leading from Brandy Hill to Webster, Mass.
This road runs along the side of a ridge which in that section
extends almost north and south, and from the top of this ridge
eastward to the Rhode Island line the country was generally
infested. Outside of this area large colonies which might be
noted were those on the State road above Wilsonville, in a large
oak near Quinebaug, and on the golf links near the Putnam town
line.

The summer work was about the same as that done in pre-
vious years, namely, banding the trees.around the infestation
with either Tanglefoot or Raupenleim, the men attending to
these bands every few days during the larval season and destroy-
ing all caterpillars which could be found there. The power
sprayer was also used again and 49 of the largest colonies were
sprayed with a mixture of arsenate of lead.

Scouts have already been doing some woodland scouting in
this town, and several colonies have been located although but
few singles have been found.

Woodstock—18o infestations—714 egg-clusters.

This town was scouted by men employed by the U. S. Depart-
ment of Agriculture, as were many of the towns in the State,
and’ the result was the finding of 180 infestations, only 30 of
which contained more than a single egg-cluster.

A large number of singles were found in the vicinity of South
Woodstock, but the larger infestations seemed to be in a line
running from the northeast to the southwest corner of the town.

s
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The largest colony was in the northeastern part of the town on
land owned by Mr. A. T. Avery, where 130 egg-clusters were
found on some pasture oaks. : :

The heaviest infested areas were banded during the summer
and about 2,500 caterpillars were killed. The power sprayer
was used in this town to spray seven of the worst infestations.

Putnam-—163 infestations—488 egg-clusters.

Putnam is one of the towns in the northeastern portion of
the State which have been heavily infested since the scouting
was first started in 1913, and during the winter of 1916-17 one

hundred and sixty-three infestations containing four hundred

and eighty-eight egg-clusters were found.
As Putnam is a rather small town containing about twenty
square miles, the number of infestations found shows Putnam to

be about as thickly infested as Thompson, which lies to the north :‘

of it. A large number of singles were also located in this town,
‘but most of the larger coloniés were along the northern border.
One exception to this was a group of infestations in some oak
woods near the Killingly line. This woodland lies partly in
Putnam and partly in Killingly and colonies of the gipsy-moth
were found in these woods in both towns.

During the early part of the summer fourteen of the largest
infestations were sprayed and in the course of the tanglefoot
work which closed the last of July, over 9,000 caterpillars were
destroyed besides those which were killed by spraying.

Pomfret—j59 infestations—3o09 egg-clusters.

During the late summer and early fall of the year 1916, a crew
of men worked in the western part of Pomfret at woodland scout-
ing, but there were not many colonies located. In the winter
the roadside scouting showed 59 infestations well scattered
throughout the town. Only twelve of these colonies, however,
contained more than one egg-cluster each, and the majority of
these were in the woodland.

The largest of these infestations were banded early in the spring
and the work of patrolling the banded areas was carried on until
the end of July. During the spraying season, the Federal sprayer
was used in Pomfret, and three of the worst infestations were
sprayed.
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Eastford—27 infestations—251 egg-clusters.
Just to the south-west of Eastford village, there is a large

“section of woodland with but a few farms scattered through it.

In this area the most of the infestations found in the town of
Eastford were located.

Although the most of the colonies were in the section noted,
the largest infestation in Eastford, which contained 106 egg-
clusters, was found about a mile northwest of the village near
the Woodstock line.

Three of these infestations, including the last one mentioned,
showed several larvae in the early part of the season and these
were sprayed with arsenate of lead during the latter part of June.
The banded trees were inspected as in previous years and con-
tinued until the latter part of July, when the season closed.

Ashford—2 infestations—j3 egg-clusters.

In Ashford, only two infestations of the gipsy-moth were
found last winter, and these were both near the eastern side of
the town. They were both banded and patrolled but during the
summer work only one gipsy-moth caterpillar was found.

Killingly—182 infestations—622 egg-clusters.

This is a rather large town, covering an area of about fifty-
two square miles and extending for nine miles north and south
along the Rhode Island line. In the northern portion of Killingly
the infestations were rather heavy, both as regards colonies and
single egg-cluster infestations. Toward the south part of the
town there were no large colonies, and there was a marked decrease
in the number of singles found.

It was impossible to band the trees around all of the single
infestations, so only the larger colonies were thus treated, although
all of the infested localities were visited during the patrolling
work in the summer. Early in the month of July three of the
worst colonies were sprayed.

Brooklyn—yr infestations—3o03 egg-clusters.

The eastern portion of the town contained a majority of the
infestations, but these were practically all single egg-clusters.
The largest colony in Brooklyn was located just to the west of
Tatnic Hill, and here one hundred and ninety-seven egg-clusters
were creosoted. Smaller colonies were found on Barrett Hill

Lacad
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in the northern part of the town, and in a maple swamp a little

west of Church Street. The larger colonies were banded with *"
tanglefoot and during the patrolling work over 5,000 caterpillars

were destroyed. The season closed the.latter part of July.

Hampton—30 infestations—248 egg-clusters.

With the exception of a group of infestations in the northern *
part of the town near the Pomfret line, the gipsy moth colonies
were well scattered throughout the town. In this group were °
several colonies, but the two largest infestations were found in =
other parts of the town, one being in the west portion near Chaplin, '7‘
while the other was in the east side about a half a mile from the &

Brooklyn line.

At one of the colomes in the group already noted, a large =
number of caterpillars were found in the early part of the summer, - :
but prompt work caused a decided decrease in the number of =

larvae and it is believed that this colony has been destroyed.
The spraying of a colony has proven to be a very effective means

of combating this pest, and seven of the largest colonies in Hamp-

ton were thus treated during the last season.

Chaplin—4 infestations—34 egg-clusters.

The result of the scouting in the town of Chaplin last winter
was the finding of four gipsy-moth colonies, the largest of which =
was a woodland colony in the northeastern section of the town &

on land owned by‘Mr. W. H. Phillips.

This infestation, together with the others in this town, was
carefully watched until the end of the larval season, our work s

closing the latter part of July.
Mansfield—:z infestations—76 egg-clusters.

The town of Mansfield was found to be infested with the gipsy-
moth in the year 1916 for the first time. Two infestations were |
discovered by scouting, and both were near the Chaplin line. 0
One was a single while the other was a woodland colony of seventy-
five egg-clusters. At the former infestation, no larvae were found
during the summer work, but at the latter several were taken and

the nearby foliage was sprayed with arsenate of lead.

Sterling—7 infestations—7 egg-clusters.
Since there were no infestations of the gipsy-moth found in

Sterling in the winter of 1915-16, it was not thoroughly scouted
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during the past winter. The work which was done in this town
revealed seven infestations of one egg-cluster each.

Plainfield—1 infestation—a29 egg-clusters.

There was only one infestation found in the scouting which was
done in the town of Plainfield during the last winter. This
colony contained twenty-nine egg-clusters, and was located a
little north of the colony found the previous year. The colony
did not appear very serious, for while several larvae were taken
in the earlier part of the summer, only a few were taken after
the first of July.

Canterbury—27 infestations—81 egg-clusters.

This town in the past few years has had many colonies located
in the northern portion, and again this last season the majority
of the colonies were located there. Other colonies were scattered
throughout the town, but the only two important colonies were
in this group. Both of these appeared serious early in the month
of June, and as was the case in the other infested towns, the patrol-
ling work was kept up until the end of July.

Scotland—y infestations—g egg-clusters.

The four infestations in the town of Scotland contained in
all but nine egg-clusters, and although these were attended
during the larval season, only eleven caterpillars were found,
and those during the early part of the season.

Voluntown—4 infestations—4 egg-clusters.

Only portions of Voluntown were scouted during the winter of
1916-17 and but four single infestations were found.

Griswold—r1 infestation—6 egg-clusters.

One colony containing six egg-clusters was brought to light
by the scouting which was done in Griswold the last season.
The trees around this colony were banded with raupenleim, and
during the early part of the season a number of caterpillars were
found, but none were taken after the middle of July.

Lisbog%Spfague.
No scouting was done in these two towns last winter. They
have never had many infestations, and during the w.nter of 1915—

16 nothing was found withing their limits, so it was decided to
use the money elsewhere this year.

gl
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North Stonington—3 infestations—r147 egg-clusters.

In the past two years the infestations found in this town have
all been in one section so that this past season only that section
was scouted. Three infestations were found and these contained ©

147 egg-clusters, all but six of which were in one colony. Thi

colony was on land owned by Mr. William Rathburn and was

situated in the southeastern part of the town. As this colony
was of a serious nature it was sprayed early in the season, as was
also one of the other colonies where several caterpillars wer
found. ]
Stonington—2 infestations—12 egg-clusters. 4
The section of Stonington which was scouted last winter showed
only two infestations of twelve egg-clusters, but neither of thes
were of a serious nature.

Groton—No scouting was done in this town last year.

STATISTICS OF INFESTATIONS.

The following table summarizes the work by towns:

No. of No. of No. of No. of
No. of Egg-clusters ~ Bands Infestations Larvae
Towns Infestations Destroyed Applied Sprayed - Destroyed

Thornpson i L& 518 2,837 8,517 49 12,945
Woodstock....... 180 714 2,171 7 2,620
Eataam s 163 488 1,786 14 9,626
Pomteat it iy 59 309 991 3 92
Bastford o bl 24 251 1,079 3 904
A shford s i 2 3 34 o I
Reatlinplyicitailinady 182 622 1,410 3 1,841
Brooklydy ol b 41 305 794 () 5,449
Hampton il tuaiiay 30 248 133 7 1,413
Chaphth: (s 4 34 229 o 741
Mansfield.. ...... 2 76 11 1 45
Rterling it el 7 7 o 0 o
PlainGeldiseii filos, 1 29 37 o 212
Canterbury...... 27 81 228 2 1,405
Seotland L o, 4 9 118 o 11
Voluntown....... 4 4 (o] o o
Griswoldusin oL I 6 24 s} 95
Lisbon (iliimiciiudsn o o o o 5}
Sprapues dlin U o o o (o) o
North Stonington. 3 147 128 2 400
Stonington....... 2 12 o o o
Groton (R o 0 o o o
Fhotal: s s 1,257 6,182 17,690 91 37,800
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EXPERIMENTS IN SPRAYING APPLE ORCHARDS
TO CONTROL APHIDS AND FALSE RED-BUG.

By W. E. BrirroN and M. P. ZApPPE.

For several years there has been much damage to the fruit
crops in certain apple orchards from the attacks of red bugs and
aphids. The false apple red bug, Lygidea mendaxr Reut., is
responsible for the red bug injury (See Plate III) as the true red
bug, Heterocordylus malinus Reut. has not yet been found in
Connecticut. The false or lined red bug was first observed in
Greenwich in the southwest corner of the State and it has caused
injury there each year since, and has gradually extended north-
ward and eastward. We have no evidence to show that it occurs
throughout the State, though probably such is the case. Cer-
tainly, orchards here and there are not injured by it and it seems
to be more prevalent in the southwestern portion than elsewhere
in the State. ;

The rosy apple aphis, Aphis sorbi Kalt., is the species chiefly
responsible for the aphid injury to the fruit. This species attacks
the leaves and young fruit of the fruit clusters, dwarfing and
deforming the apples, while the green apple aphis, A. pomai.
Degeer, occurs more particularly on the leaves of water sprouts
and terminal twigs. During 1917 the rosy aphis was also on the
foliage of the terminal branches, but it is usually found in more
shaded situations inside the crown or head of the tree.

In order to obtain data regarding the effect of nicotine sprays
on these insects, some tests were conducted in the orchards of
S. A. Smith & Son, Clintonville, and Frank N. Platt, Milford.
The details of the treatment and results obtained are given with
comments under the headings below. The fruit was not thinned
in either orchard. All fruit was examined at harvest and scored
as regards all insect injuries. This required a careful inspection
of 98,652 apples.

SmitH’s ORCHARD, CLINTONVILLE.

The orchard consists of 6 rows of trees running nearly north
and south with 11 trees in a row. The rows were numbered
1-6, beginning on the east side. Beginning at the north end the
trees were numbered 1—11;< the first five trees in each row are
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Baldwins, the next tree is an Ohio Nonpareil, and the other
five are Greenings, exbept for a tree here and there which has
been top-grafted to Opalescent.

On May 21, four rows of trees in this orchard were sprayed
with the following mixture:

Blaekileatiqost i el A SEos 1 pint
Lead arsenate (powder)....i vt ve s omsiasa 2% lbs.
Commetcial lime-sulphur. . .............. 2 gal.
Woater: o it A SR e i S 100 gal

Rows 2 and 5 were left as checks and were not treated with

nicotine solution but were sprayed later with lead arsenate and

lime-sulphur. A few trees were not sprayed at this time because M
the blossoms were nearly open and bees were working in them. =
These exceptions were tree No. 6 in each row (all Ohio Nonpareil)
and tree No. ¢ in row I, and trees Nos. g and 1o in row III (Green- k.

ings).

The spraying outfit consisted of a kerosene tractor used to =
" work the pump and to haul the roo-gallon spray tank. A small
gasoline engine mounted on the spray-tank was used to agitate
the mixture. This outfit is shown on Plate II, b. The spray L

was applied from two lines of hose, throwing in opposite directions.

One man sprayed up through the tree and the other down from i

the top. The pressure used was from 175 to 200 lbs. The
weather conditions were ideal for spraying. )
The second spraying with nicotine solution was given only to
rows I and VI on June 4. The rest of the orchard was sprayed
with lead arsenate and lime-sulphur but no Black Leaf 40 was
used.
The fruit was picked and scored during the week of September
24—29.
The red bug injury was not serious in this orchard and it was

difficult to find specimens. Nevertheless, the insect was present :

and was hatched from twigs cut early in the spring. The injury
was slightly reduced by the treatment. ) ;

Aphids were a much more serious menace, however. Certain
trees showed a large proportion of aphis apples at harvest. This
injury was greatest on one of the check rows and was least where
two treatments were given. A summary of the results appears
in the following table:
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SUMMARY OF RESULTS OF SPRAVING TREATMENTS.

Row Good Red Bug Aphis Codling Curculio Maggot  Other Total

Per Per Per Moth Per Per Chewing Number of
Cent. Cent. Cent. Per Cent. Cent. Cent.  Insects Apples

Per Cent. Per Row

I 74 o1 19 02 004 o1 02 7,809 **
2 61 02 31 02 005 002 03 9,1831
3 63 009 32 02 001 002 02 8,388*
4 71 006 23 02 o1 003 02 14,947 %
5 54 02 35 04 02 001 03 11,6961
6 80 002 10 04 02 008 02 17, 5E2 %

Prarr’s ORCHARD, MILFORD.

The section of orchard used in these tests has 8 rows of trees
running nearly east and west. The four rows on the north side
are Baldwin and the other four rows are Greening, Smokehouse,
White and King. The rows were lettered A to H from south
to north, and the trees in each row numbered 1 to 12 from west
to east. The two rows in the center of the orchard were not
sprayed with nicotine but left for checks. This orchard was
given only one spraying and that on the afternoons of June 12,
13, 14 and 15, after the petals had fallen. The spray outfit was
a common horizontal cylinder hand pump, mounted on a roo-
gallon tank. Two lines of hose were used, one man spraying from
a tower on the tank and the other from the ground. The pressure
was not sufficient for the best results, as the trees were compact
and the foliage was heavy. With this pressure the spray could
not be driven through the crown'of the tree. The fruit was
picked and scored on August 31, October 4, 8, and 18. The crop
was very light—especially the Baldwins—many trees having no
fruit at all. '

There was much red bug injury in this orchard. Some had
already been.done before the nicotine was applied. There was
also considerable injury from aphis, which would in part have
been prevented by an earlier application. The spray mixture
was substantially the same as used in the Smith orchard. See
page 260. AR

s

* One treatment.
1 Check.

** Two treatments. _«
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A summary of the results are given in the following table:

SUMMARY OF RESULTS OF SPRAYING TREATMENT.
Row Good Red Bug Aphis Codling Curculio Maggot Other Total
Per Per Per oth Per Per Chewing Number of
Cent. Cent. Cent. PerCent. Cent. Cent. Insects Apples
Per Cent. Per Row

A 53 12 27 oI 002 02 03 10,032
B 47 20 31 004 002 002 02 6,886
C 48 28 21 007 004 004 03 6,584
i g 37 44 15 007 002 001 03 7,018
E* 30 39 26 005 003 o 04 1,873
F 66 13 I oI () o 09 573
G 60 o7 2 02 002 o 09 1,576
H 56 (0] 37 02 0 () 04 535

We believe that the spraying should be done earlier next year.
The branches should be thinned out to let in more light and air.
More effective spraying can unquestionably be done with larger
pump or power outfit, capable of maintaining a pressure of from
200 to 300 Ibs. per square inch.

We hope to continue the experiments another year.

THE STRIPED CUCUMBER BEETLE.

Diabrotica vittata Fabr.
Order Coleoptera; Family Chrysomelidae.
By Quincy S. Lowry.

For the past few years Connecticut gardeners have had con-
siderable difficulty in growing cucumbers and squashes, due to
the fact that the striped cucumber beetle has been so destructive.
Consequently, in 1916 and again in 1917, one-half acre of ground
was set aside at the Station farm at Mt. Carmel to carry on
field experiments for controlling this and other pests of the
cucumber and squash.

These small, yellow and blacked striped beetles, shown on
plate IV, b, and in figure 2, are voracious feeders, not only on
cucumbers but other cucurbitaceous plants, often causing the
entire destruction of the first planting. In both 1916 and 1917
these beetles necessitated a complete second sowing of seed.

DISTRIBUTION AND HISTORY.

The striped cucumber beetle is especially abundant and de-
structive in the United States east of the Rocky Mountains and

* Rows D and E, checks.
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is distinctly a native pest. As early as 1843 it was reported as

an injurious insect, and in 1864 Dr. Fitch* published an article
on the beetle in which he states that for more than twenty years
he has had to protect his cucumber vines against the attack of
these beetles.

In 1781 this beetle was described by Fabricius, in his Species
of Insects, Vol. I, p. 148, under the name Cistela melanocephala,
or the ‘‘ Bldck-headed Cistela.” A few years afterwards it was
placed by him in the genus Crioceris, but as there was already
another species having the same name he renamed it vittaia,
or “ Striped Crioceris.” Inasmuch as this beetle was not known
at this time to be a pest outside of America, Gmelin gave it the
name Cryptocephalus americanus, which was quite appropriate.
Shortly after, Olivier determined the place of this insect to be
in the genus Galeruca. Chevrolat, however, proposed a division
of this genus, giving it the name Diabrotica, in which it has since
remained.

Foop Prants.

It is well known that this beetle feeds not only on the cucumber,
squash and melon, but on all related Cucurbitaceae. It is fre-
quently found feeding on the foliage of other vegetables, and the
past season attacked the leaves of young peas and beans at the
Station farm. Sirrine of New York, in 1899, reported that it
feeds on the flowers of the apple, cherry, choke cherry and wild
bal'sam apple. In 1916 a row of peanuts, Arachis hypogoea Linn.,
adjoining this field were found infested with these beetles. They

are quite frequently found feeding on goldenrod and sunflower
blossoms.

INJURY.

These beetles feed during the whole season from late in the
spring until October or later in the fall on cultivated or wild
plants. The greatest amount of damage is caused by the adults
Just as the plants start out of the ground. The beetles attack
the. cotyledonous leaves, and in 1916 they had destroyed the
entire crop before the majority of these leaves had appearerd
above ground. Although the-greatest loss is caused at this time,

* 10th Report, Fitch’s Noxtous Insects of New York.
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later in the season they feed on the stems of the vines and also
on the flowers. This causes a weakening of the vines and to some 3
extent prevents the setting of the fruit. The larvae feed on and
tunnel in the main stems; (see Plate V); however, the damage A
caused by the larvae is not to be compared with that of the adult
because after the stalks start to shoot out running vines they 3
are generally vigorous enough to stand the attack from these
insects. They prefer only the young and most tender parts of
the plant and when the plants become woody the beetles cause
no more damage except to the leaves and blossoms. It is, there-

fore, evident that the most damage is done when the plants ar
small, and the wilting of the vines, due to the work of the larvae,
is not very great. The mining of the stems by the larvae has not

very much immediate effect on the plants but this season there

was an increased tendency of both cucumber and squash vines
to develop certain forms of fungous diseases.

The loss incurred by disease due to the feeding of the larvae =
has been estimated at from ten per cent. to forty per cent. of =
the crop. Several cucumber vines this year, when from two to ‘}
three feet long, became infested with a wilt, determined by the
botanist of the Station to be the Fusarium wilt. Some of the more

common diseases of cucumbers occurring in Connecticut are the

downy mildew, Pernoplasmopara cubensis (B. & C.), Clint., *
and anthracnose, Colletotrichum lagenarium. This season there ¢
was comparatively little damage done to the fruit; nevertheless,
the larvae work in the rinds of the fruit, causing a warty appear- =
ance. The feeding of the larvae also provides for the growth of =
rots and bacterial diseases. These beetles, besides being de-
structive to cucumbers, cause considerable damage to melon and
squash, especially in market garden sections. They cause the

most loss in sections where there is a scarcity of wild flowers.
These beetles originally fed on the blossoms of such flowers as

the goldenrod and wild species of the gourd. Although at the -'
present time they do feed on some wild flower blossoms, they

prefer to remain in vegetable gardens until the cold weather
drives them to their hibernating quarters.-

Lire HisToRry.

ADULT. The beetles emerge from their hibernating quarters

in May and June, although a few beetles may be found during
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warm sunny days in April. The beetles appearing early are
undoubtedly the ones that do not go into the ground to hibernate
put find suitable quarters in farm buildings. The ones appearing
early feed on a large variety of food plants until the squash and
cucumber plants break through the ground. At this time they
are ravenous feeders and usually feed a week or ten days before
mating. The adults have a habit of hiding in cracks in the
ground and cause considerable damage before one realizes that
they are present in any great numbers. Some days, especially
when it is cloudy, scarcely any beetles can be found in sight,
but if the earth is disturbed a great many of them will fly about.
They not only hide in the loose soil but also on the under side
of the leaves. They soon begin to mate and the females shortly
after begin to lay eggs. The tendency to pair is very strong
and this often continues long after the egg-laying period.

EGG. The eggs are laid promiscuously (see plate IV, a), the
female dropping them in crevices of the soil near the stems of the
plants. They are also commonly found underneath the leaves;
in fact, it appears that the female drops eggs anywhere she happens
to be feeding or hiding. In the field the eggs are deposited singly.
Sirrine reports that in all his field observations he had never
found eggs deposited in clusters although females in confinement
deposited a great many eggs in a few hours, a large proportion
of these being laid in clusters. The number of eggs deposited
varies from about thirty up to one hundred. The largest number
ever observed deposited by a single female is one hundred and
seventeen. From recent observations the female deposits all
of her eggs in a single season. Some female beetles which have
been kept in captivity have been known to lay eggs a second
season. This was the case of a female of Calosoma frigidum
Kirby, according to Mr. Burgess. The hatching period of the
striped beetle eggs varies according to the temperature. Experi-
ments have proved that in an average temperature of 74°F. the
eggs hatch in eight or nine days.

LARVA. The larval stage is passed in the soil and may
be found in the stems or on the fruit where it touches the earth.
The larvae, however, can only mature in moist earth. When
the larvae first hatch, unless they have moisture they will live
but a short time. It requires about a month from the time the egg
hatches until the larva_becomes full grown. It then leaves the
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plant and makes an oval, earthen cell in moist earth in which
it pupates.

PUPA. The pupal stage is passed in from six days in warm
weather to two weeks in colder weather. In this locality there
is but one generation annually, although in Washington there
are at least two, and possibly three generations in a single season.

DESCRIPTION.

ADULT. The general appearance of the striped beetle is
shown on plate IV, b; it is a glossy, bright lemon-yellow, rather
small beetle with a black head. The antennae are also black
with the exception of the first three joints, which are a yellowish
color. They are about two-thirds the length of the body. The
thorax is not quite as broad as the wing covers. There are two
indentations on the upper side of the thorax a little more than
half way from its center. The wing covers are oval in outline
and slightly convex. Each wing cover has nine furrows running
lengthwise; in each of these furrows there is a row of small punc-
tures. There are three black stripes on the wing covers, the

middle one being on the suture. The wings are of a gray-brown

color. The beetle measures about two-fifths of an inch in length
(see plate IV, b), and is nearly half as wide as long.

EGG. The egg is of a light yellow or lemon-yellow color and
is shown on plate IV, a. It is somewhat smaller than some of
the other species, such as Diabrotica 12-punctata, and averages
6 mm. in length and about half as wide. It has the same markings
as those of Diabrotica longicormis Say, figured by Forbes in the
12th. Report on Insects of Illinois, page 18.

LARVA. The larva is a small, slender, soft ‘ grub,” dull-
white, with a dark brown head and anal plate, the thoracic plate
being light brown in color. It measures about one third of
an inch in length, and is about one-tenth as thick. It has six
thoracic legs and one anal proleg. It is covered with a few
scattering hairs.

PUPA. The pupa is of a yellowish-white color. Its appearance
is rather unique inasmuch as the antennae, legs, wing and wing
covers are enclosed in separate sheaths, thus being free from the
body.

Adult, larva and pupa are shown in figure 2.
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PARrAsITES.

One of the most important natural enemies of the striped beetle
is a tachnid fly, whose life cycle is passed within the adult beetle.
This fly proves to be very destructive and undoubtedly helps
greatly to keep this pest in check. It is known as Celatoria
diabroticae Shimer.* Some of the ground beetles and certain
species of ants feed on the larvae.

Figure 2. The striped cucumber ‘beetle: a, adult beetle: b, larva: e
pupa; d, side view of anal segment. All greatly enlarged. (After Chit-
tenden, Circular 31, Bureau of Entomology, U. S. Departmentffof Agri-
culture.)

Fierp Tests IN 1917.
The half acre used in this experiment was planted to twelve

rows of cucumbers and fourteen rows of squashes. The treatments
given were as follows :**

CUCUMBERS.
Rows 1, 2 and 3. Land plaster or gypsum.
4 4 “ 5. Airslaked lime.
f 6 “ 7. Lead arsenate (Spray).
« g ®i g, “ « (Dry).
10 “ 11. Fine coal ashes.
12. Protectors.

«

«

* Chittenden, F. H. Insects injurious to Vegetables, Fig. 105, p. 157.

** The beetles were so abundant it was useless to leave any check rows.
Consequently it was thought best to use the ground to the best advantage
and try to protect all the rows without leaving any for check rows. -
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SQUASHES.

Rows 1, 2 and 3. Fine coal ashes.

“ 4,8 % 6. Lead arsenate (Dry).

s 7 “ 8. Black Leaf 40 and lead arsenate.
¢ 9. Protectors. /

i 10. Black Leaf 40 and soap.

" in: Lime sulphur.

i g Black Leaf 40 and lime-sulphur.
«

13 and 14. Land plaster or gypsum.

The varieties used were Long Green cucumbers and Hubbard
squashes. On April 24, strawberry boxes were used to plant the
seeds. Twenty-five boxes were planted with cucumber seeds,
using ten seeds in each box. Also twenty-five boxes of squash
seed were planted using six in each. These were put in a green-
house. On the 12th of May, out of 150 squash seeds planted,
only 4o squash plants lived and 38 cucumber plants out of 250
seeds planted. Consequently it was necessary to replant these
boxes with seeds. On May 24th and 25th one row each of
cucumber and squash plants were set in the field from those
started in the greenhouses and protectors placed over them like
those shown on plate IV, c. The rest of the field was planted
with seeds. The cucumber plants were all badly sunburned and
consequently were replanted on May 3zist. On June 14th and
15th the above-mentioned treatments were applied to the remain-
ing plants, which were few. It was necessary, therefore, to plant
over nearly all squash and cucumbers on June 16th. N

On July 3d, in order to have a good stand several more seeds
were planted in the squash plot, none, however, were planted in
the cucumber plot. The protectors that were used on the cucumbers
and squash were removed on this date, the plants filling the space
under them.

Another application of remedies was made on July sth, this
being the last treatment given to the cucumbers.

MEetHODS OF CONTROL.

Under ordinary conditions a great majority of these beetles
can be controlled by spraying or dusting with arsenical poisons
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but when they are abundant it is a difficult matter. It is, there-
fore, necessary to use more than one method in order to satis-
factorily control this pest. Cultural methods, repellents, pre-
ventatives, and insecticidal methods are commonly practiced,
collectively, to obtain the best results.

CULTURAL PRACTICES.

Clean culture is an important factor in controlling this pest.
When the crop has been harvested, all refuse, including all the
old vines, should be removed from the field and burned. This
will destroy a great many of the beetles that would otherwise
hibernate, and therefore lessen the number of beetles to attack
the plants the following spring.

Plowing. After the crop has been harvested and all refuse
removed, harrowing the ground lightly will kill many adults
that remain near the surface before hibernating. Plowing deeply
in the spring will also kill many hibernating adults.

Trap crops. Beans and squashes have often been planted as
trap crops, especially by market gardeners who grow quantities
of melons. Young squash plants are a favorite food of these
beetles and are preferred by them to the cucumber. If squashes
are planted in the spring, a week or ten days before the cucumbers
or melons, the beetles will feed on them before the cucumbers
push out of the ground. Then poison the squashes with arsenate
of lead. Squashes or beans can also be planted around the borders
of the field late in the season in order that the new generation
of beetles can have tender food on which to feed. Those of the
new generation feed before hibernating and if this food is pro-
vided, just as soon as they begin feeding upon it the ydung plants
can be sprayed or dusted with an arsenical poison. This will
kill many of the beetles before they seek winter quarters.

Rotation of Crops. A field that has been infested by these
beetles should not be planted with cucurbits for at least two
years, neither on nor near the previously infested ground. Rota-
~tlon of crops for two, and better, three years, will lessen the
infestation. ¢

Fertilizers. The use of quick-acting fertilizers will enable the
plan\ts to make a‘quick growth. This will help them, to some
extent, to outgrow the.attack of the beetles.
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Time of planting, etc. It is advisable in the early spring to
start the plants in a greenhouse or in frames. If this is done early
enough so that the plants are of a fair size when set out in the
field, they will be able to withstand the attack of the beetles.
If this cannot be conveniently done, it is well to plant nearly
twice as many seeds to a hill as are necessary. Later, if more
plants survive the attack than are needed, it is an easy matter
to thin out to the desired number. Some vegetable growers
recommend several plantings to be made a few days apart. This
will undoubtedly prove more or less satisfactory, but it has the
tendency to produce a late crop. In Connecticut, at least, it is

important to produce cucumbers just as early as possible, before

the market has been flooded.
PROTECTIVE METHODS.

Protectors. For many years coverings of some sort have been
used as a protection for the young plants against the adult beetles.
There are many different kinds of coverings on the market and
many home-made devices are used. In 1916 protectors were
purchased from Joseph Breck & Sons, Boston, Mass., to be used
in connection with our field tests. At that time the price was
$1.50 per dozen. These protectors have been used for two seasons
and are shown on plate IV, c.. A majority of these can be used at
least another season without many repairs. Serviceable protectors
can be made at home by cutting a barrel hoop in two, crossing
. the halves, and tacking the ends to another hoop. This frame
is then covered with mosquito netting like those purchased.
The protectors have proved satisfactory, although if the cloth
becomes broken the beetles can crawl through. Wire screening
is more substantial but more expensive. If the frames are covered
with wire screening they can be used from year to year.

‘ REPELLENTS.

Tobacco, Naphthalene. Many repellents have been used from
time to time but without any particular results. Tobacco dust
has been tried in Connecticut without great success, although it
has the advantage of acting as a fertilizer. Naphthalene balls
and flakes have been scattered around each hill without success.

Fine Coal Ashes. Finely sifted coal ashes heavily dusted
around the plants are more or less satisfactory in keeping the
beetles away.
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Air-Slaked l'...ime‘ Dusting with air-slaked lime is an old time
remedy and will prove successful when the beetles are not very
abundant.

Lime-Sulphur. Spraying with lime-sulphur has given better
results than some of the above-mentioned materials. If used
1 to 50, it will not injure the foliage.

Land Plaster or Gypsum. In using dry materials it is essential
that the whole plant be thoroughly dusted. This is especially
the case in using land plaster. If the leaves are merely covered
with dust it will have the tendency to drive the beetles to the
under sides of the leaves or to the stems of the plants. Where
dry materials are used, the stems of many plants have been badly
chewed near the surface, and sometimes beneath the surface of
the ground. It is also true that even when the plants are covered
with dust the beetles often feed on them.

ARSENICAL POISONS.

Arsenate of Lead. Arsenate of lead has been more successful
ir.1 Connecticut than other artificial measures. This can be used
either as a spray or dusted on the plants. When used as a spray
3 pounds to so gallons of water is sufficient. Arsenate of leadi
can also be used in combination with other materials, such as
Black Leaf 40 and lime-sulphur. :

Arse.nate of Lime. This was applied in the form of a spray
(z 0z.in 1 gallon of water) at the Station farm in 1917, Asthis
poison injured the foliage where used at this strength, it cannot
be recommended. :

CONTACT POISONS.

Black Leaf 40. Black Leaf 40, a nicotine sulphate solution
has been used alone and in combination with lime-sulphur anc{
arsenate of lead. Two teaspoonfuls of Black-Leaf 40, one-half
ounce of soap, and two ounces of arsenate of lead is the formula
used. When used alone or with lime-sulphur, this material was

not very effective, but the addition of lead arsenate increased its
effectiveness. &

REsuLTs.

_ The foll(?wing treatments. proved effective in the order given
In controlling the striped beetle in 1917. The materials used
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have been explained in previous pages and the results are based
on the number of plants that remained after all applications had
been completed.

Cucumber:
1st. Protectors. 4th. Land plaster or gypsum.
2d. Arsenate of lead spray. sth. Air-slaked lime.
3d. Arsenate of lead, dry. 6th. Coal ashes.
Squash:
1st. Protectors. sth. Black Leaf 40 and lime
2d. Land plaster or gypsum. sulphur.
3d. Arsenateof lead and Black 6th. Fine coal ashes.
Leaf s0. 7th. Lime sulphur.

4th. Arsenate of lead, dry. 8th. Black Leaf 40 and soap.

SUMMARY.

When beetles appear in great quantities, they cannot be satis-
factorily controlled by simply one method. It is therefore neces-
sary to use different methods in combination. Some of the
principal methods which will give satisfactory results are the’
following:

1. Protectors, young plants.

Arsenate of lead, dry; spray alone or in combination.

2%
3. Dusting, arsenate of lead, land plaster, air-slaked lime.
4. Lime-sulphur spray.
5. Planting an abundance of seed; then thinning.
6. Clean culture in fall.
7. Trap crops; squash and beans in spring and fall.
8. [Fertilizer used as stimulant.
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THE IMPORTED PINE SAWFLY.
Diprion (Lophyrus) simile Hartig.
By W. E. Brirron and M. P. Zappe.

This European pine sawfly was first discovered in this country
at New Haven, Conn., in August 1914, by the writers, who, in
company with Mr. Irving W. Davis, were inspecting the stock
in one of the nurseries. The larvae were feeding upon the leaves
of pine trees. As the inspection work continued for several days,
we later found the larvae more abundant in another part of the
nursery and considerable material was gathered and taken to
the laboratory.

Though unfamiliar, we supposed this to be a native, and perhaps
not uncommon species. A portion of the collected material was
sent to Dr. Alexander D. MacGillivray of the University of
Illinois; who was engaged in the study of sawfly larvae, and who
at that t'me had finished preparing the manuscript of the Ten-
thredinoidea for the publication entitled The Hymenoptera of
Connecticut, which has since appeared as Bulletin No. 22 of the
Connecticut State Geological and Natural History Survej'. Tt
MacGillivray was unable to identify the larvae but thought that
he might recognize the species if the adults could be obtained.

The larvae in the breeding cages matured in due season and
made their cocoons. From this material the first male emerged
on April 8, 1913, followed by others, and on April 15 the first
female appeared. Males and females were placed in cages con-
taining potted white pines and the females soon laid eggs. On
April 21, we wrote to Dr. ‘,Ma‘c(}illivray, informing him of the
emergence of the adults. He examined his own cages and found
that the adults had emerged there also. He replied that they
belonged to the genus Diprion, formerly known as Lophyrus,
but that he did not Tecognize the species, several of which are
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badly confused; that Mr. S. A. Rohwer of the Bureau of Ento-
mology at Washington, D. C., was trying to straighten them out =
and had already examined many of the types in the British
Museum. He suggested that specimens be sent to Mr. Rohwer.

A more complete account, or at least complete at the time, of
our observations on this insect was given with bibliography in
the Report of this Station for 1915, page 118. This paper was
illustrated by three plates (vii, viii and ix).

A brief paper, “ Further Notes on Diprion simile Hartig,” was
prepared to be presented to the Columbus, Ohio, meeting of the
American Association of Economic Entomologists in December,
1915, but in the absence of the writer this paper was read by title,
and printed in the Journal of Economic Entomology, Vol. g,
page 281, April, 1916. !

These papers just mentioned were all prepared by the senior
author.

At the New York meeting of the American Association of
Economic Entomologists in December, 1916, Mr. Zappe read a
short paper entitled ‘ Egg-laying Habits of Diprion simile
Hartig,” which paper appeared in the Journal of Economic
Entomology, Vol. 1o, page 188, February, 1917.

Since the publication of these papers some additional information
has been obtained and all have been brought together in the
present paper. 2

IDENTITY.

Following Dr. MacGillivray’s suggestion, on May 6 material
was sent to Mr. Rohwer, who soon replied as follows:

“ T have determined this species, tentatively, as Diprion simile Hartig.
The adults agree more closely with those in the collection under the
name pini but the larvae answer exactly the description of simile, and
as these two species are very closely allied and easily confused in the
adults, I have made the determination from the larvae rather than
from the adults.

“ This species is one of the most injurious sawflies on European conifers
and has been associated in practically all of the depredations caused by
pini, and is recorded in the literature in a number of cases under the = =
name of pini. You are, no doubt, familiar with the economic importance
of Diprion pini in Europe. It is highly important that immediate
measures be taken to combat this injurious insect as it has a large number
of host trees and would no doubt adapt itself readily to the conditions
in America, where, if it were thoroughly established without its parasites, .
it would do a great deal of damage.”

Though two and one-half years have elapsed since Mr. Rohwer DistriBuTION IN CONNECTICUT.
made this identification, and as he has studied the life history and
food habits of the species from material furnished by us, a recent
communication states that his subsequent observations serve
to confirm his tentative identification. We may, therefore,
consider it to be fairly well settled that this sawfly is the European
Diprion simile Hartig. Some of the European writers place
simile as a synonym of pini, but Dr. Enslin and certain other
European specialists, as well as Mr. Rohwer, who has studied
the species carefully from American and European material,

consider them distinct.

Though first discovered in New Haven, this insect was soon
found in Derby, Hartford, Greenwich and New Canaan, five
separate towns, and three distinct and rather widely separated
regions in the State.

DisTrRIBUTION IN THE UNITED STATES.

Diprion simile has now been recorded not only from Connecticut
but also from the states of New York and New Jersey, where it
was discovered in 1916. In New Jersey it is known to occur at
South Orange, ' Elizabeth and Rutherford.* In New York it
has been taken at Flushing, Long Island. In Connecticut, Massa-
chusetts, Pennsylvania, New Jersey, Indiana, and doubtless in
other states, cocoons have been fouhd on imported nursery stock
coming from Europe.

PUBLICATIONS FROM THIS DEPARTMENT.

A brief account of the discovery of this insect in the United
States was prepared with the help and approval of Mr. Rohwer,
and this article, with a plate of illustrations, was published in
the Journal of Economic Entomology, Vol. 8, page 379, June, 1915.
EA note, with figure of larvae, was also printed in Tree Talk,
Vol. 3, page 45, November, 1915.

* H. B. Weiss, Journal,of Economic Entomology, Vol. 10, page 224,
February, 1917. i
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DrstriBUTION AND DAMAGE IN EUROPE.

This sawfly is mentioned in literature as occurring with pinit
and therefore responsible for a portion of the damage.

In most cases, however, the serious injury is accredited to pini,
which has seriously damaged the pine forests of Southwestern
Russia], especially the young trees; pini was particularly destruc-
tive in France§ in 1906, and has also caused damage in Prussia
and in Sweden. In England it is said to injure Scotch fir| as
well as pine.Y

In 1914, larvae of pini nearly defoliated the ten-year old pine
trees on one plantation in Norway.** The insect was reported
from many localities. During the same year pini denuded many
acres of pines in the districts of Achtyr and Izium in Russia,©
and caused much damage in Germany, particularly in Branden-
burg and Silesia. A

INJURY TO TREES.

The injury consists in defoliation. The older and mature
leaves, instead of the newly-formed ones, are eaten. In late
summer the new growth may serve as food for the second brood
larvae, so that in this manner the larvae when abundant are
able to entirely defoliate trees. Plate VII, b, shows a tree of
Pinus cembra about seven feet tall almost stripped by the larvae
in 1915. Formerly it was supposed that a pine in this condition
would not recover. In spite of the fact that the needles were
eaten off, the buds were formed for the next season’s growth,
and the tree put out leaves in 1916 as usual, and as this foliage
was protected by spraying, the tree did not seem to be permanently
injured. If the tree had not been sprayed and the larvae abund-
ant, the second brood larvae would doubtless have stripped it

t Kaltenbach, Die Pflanzenfeinde, page 700, 1874. Judeich-Nitsche,
Forstinsektenkunde, page 635, 1895. !

I Review of Applied Entomology, Vol. 1, pages 395 and 493, 1913.

§ A. Barbey, Traité d’Entomologique Forestiére, page 269, 1913.

H W. E. Collinge, A Manual of Injurious Insects, page 217, 1912. =

 E. A. Ormerod, Manual of Injurious Insects and Methods of Pre-
vention, page 250, 1890.

** Schoyen, T. H., Review of Applied Entomology, Vol. iv, page 503,
1916.

© Ibid, Vol. iii, page 443.

A Ibid, Vol. iv, page 3.
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again, and if stripped for a few consecutive seasons, it would
surely be killed. ‘According to the published accounts, in Europe
the injury seems to be confined to young trees up to twelve or
fourteen years of age.

Lire HisTory aNDp HABRITS.

There are two broods each year in Connecticut and the winter
is passed in the cocoon on the twigs. The adults begin to emerge
in April and continue through May and up to July 20. Mean-
time most of the first brood larvae had matured and made their
cocoons by the middle of June. The second brood larvae feed
during August and September.

Thus it will be seen that these broods are not well separated
but overlap so that it is often difficult to distinguish them.

The larval stages, on the average, last about 30.5 days. The
larvae of the first brood feed upon the old and mature leaves and

, leave the tender new growth untouched. This new growth

becomes sufficiently mature, however, to be used as food by the
second brood larvae.

In our studies, nearly all of the cocoons of both broods are
fastened to the twigs, but in Europe it is said that the first brood
cocoons are so placed, and those of the second brood are found
upon the ground.

The larvae feed with their heads toward the tip of the needle
as shown on plate VI, and when very young often three or four
together surround it. When feeding in this manner they eat all
of the‘needle, but when only one or two feed they eat along the
edge of the needle, making it look as though it had been scraped.
When the larvae are disturbed they throw their heads back,
and from their mouths exude a drop of liquid which they absorb
again. -

The full grown larvae, in looking for a suitable place to spin
cocoons, occasionally crawl into an empty cocoon which is still
attached to the tree. Then all that is necessary is to put a new
top on the old cocoon. Such a case is shown on plate IX, b.

NUMBER OF BROODS.

In Connecticut there are twd broods (considering a brood from
adults to cocoons) and in 1915 a partial third brood was obtained.
The adults emerging from the second brood cocoons in this case
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emerged late in the summer and were males. The broods overlap
somewhat and adults from the first brood of larvae sometimes
do not emerge until the following year. It also happens that the
adults from the first brood often emerge before some of the adults
from over-wintering cocoons.

Adults begin to emerge from over-wintering cocoons as early
as April 3 and continue to emerge until July 20, while the greatest
number emerge during the last half of May. Adults from the
first brood of larvae begin to emerge June 19 and continue until
August 28, and in two cases the adults did not emerge until
early in June of the following year.

Foop PLANTS.

In our experiments Diprion simile has been reared on several
species of pine. The following list is arranged according to the
preference shown by the sawflies in nature and to the largest num-
ber of sawflies reaching maturity in our host plant experiments:

Pinus excelsa Wall. Bhotan Pine.
“  cembra Linn. Stone Pine.
“  flexilis James. Limber Pine.' 5-needled pines.
«  strobus Linn. White Pine.

Koraiensis Sieb. & Zucc. Korean Pine.

¢  montana Du Roi. Mugho Pine. 1
“  densiflora Sieb. & Zucc. Japanese red Pine.
resinosa Ait. Red Pine.

: . l 2-needled pines.
sylvestris Linn. Scotch Pine. [

“  ponderosa Dougl. Bull Pine.
laricio Poir. var. Austriaca Endl. Austrian Pine.

“  pigida Mill. Pitch Pine. 3-needled pine.

The s-needled pines are preferred as food above other species
and it is very easy to rear larvae on these kinds. The 2-needled
species are attacked, especially the softer-needled kinds. Those
having hard, stiff needles, like the Scotch, bull and Austrian
pines, are almost immune. In the nursery no very young larvae
were found on these species but nearly full grown ones were often
found. Several attempts have been made to obtain adults from
the egg stage on Austrian pine but all were failures. The larvae
died during the first instar although many of them had started
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to feed. Larvae which had passed the second moult on other
pines and were then transferred to Austrian pine, lived and adults
of both sexes emerged from the cocoons.

Eggs have been laid on pitch pine, but like Austrian pine, the
larvae fed on the needles for about a week, but all died before the
first moult. Attempts were made to obtain eggs and rear larvae
on other conifers without success except that a few eggs were
laid on white spruce; these hatched but the larvae did not feed.

Mourrts.

The larvae of this sawfly pass through five moults before they
reach the pupa stage. The time between moults varies, the earlier
instars from first to third are only two or three days, while the
later ones are from four to seven days. The markings on the
larvae do not appear distinctly until after the third moult; then
they do not change in appearance except for size until they reach
the prepupal stage. After this moult the larvae are much lighter
in color and eye spots appear. The larvae now stop feeding and
look for a suitable place to spin a cocoon, which they usually
accomplish in a day or two.
st Instar.

Larvae when just hatched have light, slate-colored bodies,
head lighter, with two eye spots. After a few hours the head
becomes shiny black and the eye spots disappear, thoracic legs
also become black, body becomes yellowish green, semi-transparent,
and the food inside the body showing darker green.
2d Instar.

Larvae look very much like those of the 1st instar except that
they are a little larger. No markings are visible yet.
3d Instar. ! :

Not much change in appearance from previous instars. Body
a little darker than in 1st and 2d instars.
4th Instar.

Markings show plainly. Head and legs shiny black. There is
a double black dorsal line extending the entire length of the body.
On either side of the dorsal stripé there is a yellow stripe broken
with transverse markings of brown. Lateral surface dark brown
with many irregular yéllow spots. Yellow markings protrude,
making them look somewhat like blisters. Ventral surface pale
yellow. Prolegs pale yellow, with transverse black marks at

wha
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base. True legs black, yellow at the joints. Body sparsely
covered with minute spines; more spiny at posterior end of larva.
sth Instar.

Markings same as in 4th instar except that they are brighter,
the dark portions much darker, giving the larva a‘ somewhat
darker appearance.
6th Instar (prepupal stage).

~ Head greenish with black eye spots. Legs light green, markings

same as in other moults but colors very light, making general
appearance of larva much lighter. Prolegs not very well developed
in this stage and are of little use, larva falling from twigs very
easily.

Larvae now spin cocoons and remain in larval stage until
shortly before adults emerge, when they pupate. The pupal
stage lasts only for a few days.

DESCRIPTION.

The appearance of this insect in all its stages is shown on plate
VI, and briefly may be described as follows:

Egg. The eggs are laid end to end in slits made along one of
the ridges at the edge of the needle as shown on plates VI, 2,
and IX, c. The eggs are pale blue in color, smooth and slightly
shining. The sides are parallel with the ends rounded. Length,
1.25 mm., thickness, .33 mm. Inthematerial examined the newly-
laid eggs were §lightly separated in the slits. The eggs before
hatching increase in size, becoming crowded in the slits so that
the ends are flattened like peas in a pod.

Larva. Length, 25 mm. (1 inch) to 28 mm. (1% inches).
Thickness, 4 mm. (5/32 inch). Head black, body greenish-yellow
with a mid-dorsal double stripe of brown extending the entire
length. On either side of the dorsal stripe is a yellow stripe broken
with transverse markings of brown. The remainder of sides
dark brown with many irregular yellow or whitish spots. Ventral
surface pale yellow or white. Prolegs yellow with a transverse
black mark at base, true legs marked with black and yellow.
Shown on plate VIII, b.

Cocoon.—g mm. long (about 3/8 inch), thickness about 5 mm.,
oval in shape, tough, leathery and fairly smooth. Color, sepia.
See plate VIII, c.
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Male. Wing-spread, 14 mm. (9/16 inch).- Length, 7 mm.
Large pectinate antennae. Head and pronotum coarsely punc-
tured. Head, antennae and body, black. Cerci and tip of the
last abdominal segment, orange. Legs yellow, with the tro-
chanters and ‘basal two-thirds of the femora, brownish black.
Shown at the right on plate VI, 1.

Female. Wing-spread, 20 mm. (little over 3/4 inch). Length,
8 mm. (5/16 inch). Robust, head and antennae black. Thorax
coarsely punctured, yellow with a large shield-shaped black
spot on mesothorax, extending from the anterior margin and
covering about two-thirds of the space between the parapsidal
grooves. On either side are a pair of L-shaped black marks
which approach each other posteriorly. Posterior margin of the
mesothorax, postscutellum and prosternum, black. Abdomen
yellow with dorsal surface of 3d, 4th, sth, 6th and the anterior
portion of 7th segment, black. Legs yellow with the outer sur-
face of hind femora, the apex of the middle and hind tarsi, dark.
Shown at the left on plate VI, 1.

Ece-LAaving HABiTS OF THE FEMALE.

On emerging from the cocoons in the breeding cages, the females
begin to run aimlessly about, going all over the pine twigs for
a period which is more or less indefinite but which usually averages
about twenty-four hours. They then commence to deposit eggs.
In ovipositing the female places herself on the pine needle facing
its tip, and grasps it firmly with her tarsi, the hind legs extending
slightly beyond the abdomen. The ovipositor is then inserted
in the edge of the needle and a slit is cut in it, working from the
base toward the tip. When this incision has reached a length of
about one-tenth of an inch, the sawfly rests for a few seconds,
then lays an egg placed horizontally in the slit, gradually drawing
the ovipositor backward and out of the needle. This withdrawing
of the ovipositor partially covers the egg with resin and sawed
pulp from the leaf. = She then moves forward and proceeds to
cut a slit in which the next egg is placed. The eggs are thus placed
end to end in the incision, a$ many as twenty sometimes being
placed in line in the needle as shown on plate IX, ¢. The time
required to lay a single egg is about four minutes in Pinus excelsa
and about five minutes‘in Pinus densiflora.

wtal
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The females usually begin to lay eggs in about a day after
emerging from the cocoons, and live for about seven days, while
those individuals (about eleven per cent.) which do not ovi-
posit die in four or five days. With the males the length of life
varies; some individuals live longer than the females, and some

‘ ~ do not.

The eggs are usually laid in needles of the previous season’s
growth, if such are present. Most of the eggs for the first brood

hatch during the first half of May, and those for the second brood 1

early in August, though the broods overlap, and it sometimes

happens that some of the first brood females are so late in emerging . )
from their cocoons that their eggs do not produce larvae until

after some of the second brood eggs have hatched.

NumBER oF EcGs LAID.

Upon dissecting the bodies of females from over-wintering f“(
cocoons, an average of 58 eggs was found in each. The number of =

eggs in a female of the first brood averaged 76, while those of the

second brood averaged 74. The largest number of eggs recorded

as having been laid by one female was 128; this is more than
we ever dissected from the body of any female sawfly. The
average number of eggs laid was 64.

PARTHENOGENESIS.

In our studies of this insect, copulation has been observed
only once, but eggs are laid which develop and hatch if males
are not present. Moreover, the presence or absence of males
has no apparent effect on the number of eggs laid. Some females
oviposit when males are present and others do not. The only
time copulation was observed, the pair of adults were trans-
ferred to a breeding cage to obtain eggs and larvae. The female
died in a few days and upon examining the cage no eggs were
found.

In thirteen cases the adults reared from eggs laid by virgin
females were all males. Out in the field under natural conditions
the number of females emerging from over-wintering coc_ooné
was slightly greater than that of males. Out of 1,675 adults
from over-wintering cocoons, g1z were females and 763 were
males. During the summer of 1917 a freak adult or gynandro-
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morph emerged from some cocoons collected in the field. It
has one female antenna and the other is that of a male sawfly.
The left side, including antenna and markings on thorax, is that
of a female, while the right side has a male antenna and the thorax
is without markings—just black like the males. The abdomen
is darker than that of a female, yet lighter than that of a male.
It also has the characteristic female ovipositor. The specimen
was killed in a cyanide tube before we discovered that it was a
freak. This specimen is shown on plate IX, d.

PARASITES.

About twenty-eight per cent. of the cocoons of Diprion simile
collected during the winters of 1915-16 and 1916-17 showed the
exit holes of parasites. Following is a list of the nine specie
reared, arranged in the order of their abundance:

Hymenoptera.

] Dibrachys nigrocyaneus Norton (Pachyneuron), Monodontomerus den-
tipes Boheman, Dibrachoides verditer Norton (Pteromalus), Delomerista

r;}. sp., Cerambycobius sp. (probably new), Eurytoma sp., Hemiteles utilis
orton.

] Diptera.
Exorista petiolata Coquillett.

: Of these nine species of parasites only the first three were reared
in sufficient numbers to indicate that they are at all effective in
holding the pest in check, and of the three, Dibrachys nigrocyaneus
Norton was by far the most abundant.

During the winter of 1916-17, 3,240 cocoons were collected.
O.f.these, adults emerged from 41 per cent., 37 per cent. were para-
sitized, and 6 per cent. were torn open by birds, mice or squirrels,
&l'm.i the pupae eaten. The remaining 16 per cent. produced no
living insects, but when the cocoons were opened a large number
Of. them contained dipterous pupae; in some of these the adult
flies had broken off the ends of their pupa cases preparatory to
émerging. See plate IX e. Tachinid.eggs were found on many of
the Diprion larvae in the field, but only one fly (Ezorista petiolata
Coquillett) has been reared. Apparently all of the others have
been wunable to escape from the tough Diprion simile cocoons.

The ‘cocoons of our native, species are not as tough as those of
D. simile. :
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The figures and percentages mentioned in the preceding para-
graph are shown in the following table:

Cocoons Collected During Winter 1916—-1917.

Number Percentage
Adult sawflies emerged. .ioii v v el 1,321 s
Parasites emergedi L0, L ol a8 i aRel d s 1,210 37
Torn open and eaten.’.. . i« v e suse oot oo 191 6
1 Yoo s R E e e e e R SN N TS s D St ST 518 16
ey g A SRS P A e S R e 3,240 100

In the field many dead larvae were found on the trees suspended
' by their prolegs, having been killed by a wilt disease. This disease
seems to be the most prevalent late in the season, and is effective
in killing the larvae of the second brood. It also seems to be more
prevalent on trees which have been stripped, though possibly it is
because they are more conspicuous on such trees.

In regard to the insect parasites listed above, all those specifi-
cally identified are native species with the exception of Monodon-
tomerus dentipes Boh., which is a European species which had been
found previously in the United States. Dibrachoides verditer
Norton and Dibrachys migrocyanens Norton were originally de-
scribed from Connecticut.

PROBABLY INTRODUCED ON NURSERY STOCK.

The most plausible theory is that this sawfly was brought into
this country on nursery stock. A few cocoons attached to the
leaf-covered twigs might easily escape notice by the inspector in
examining the imported stock, especially before its presence in
this country was discovered. Cocoons might also occur in the
ball of earth on the roots, as it is seldom possible with the help
and funds available in Connecticut to examine carefully the soil
about the roots. Empty sawfly cocoons have been found in cases
of azaleas from Belgium.

Since 1909, when nests of the brown-tail moth were found on
nursery stock coming into this country from Europe, an attempt
has been made to inspect all shipments of field-grown woody
plants coming into Connecticut from all foreign countries. At
first it was impossible to trace all shipments and we were obliged
to depend chiefly upon information furnished us by the nurserymen.
Most of the importations arriving at the principal nurseries were
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inspected but florists and private owners also made importations
and there were unquestionably a number of shipments each year
which were not examined. On the establishment of the Federal
Horticultural Board in 1912, the system of permits and notices
has enabled us to trace each shipment and practically all such
stock has been examined. But there were probably many ship-
ments brought into the State prior to 1909, and these were not
inspected at all. On account of the blister rust diseases and the
pine shoot moth, all pines are now prohibited from entering the
United States from Europe.

Since the establishment of the Federal Horticultiral Board and
the present system of inspecting imported nursery stock, sawfly
material has been intercepted at least eleven times, as follows:

Sawfly Host Source Destination
Cocobnases s Fruittreeso s SO Baolant Sty New Jersey
La.rva-.. R Boxgutn bty carer Holland 4000 Indiana
Diprion pini.... Mugho pine...... Ll B SR Massachusetts
Cocoonisiaiinsss DPTEee RO B TS Nebraska

“
. Az‘:‘ilea .......... Tapan.ae New Jersey

4 (e'mp.)ty) ............ Belgium....... Connecticut
Diprion simile.. Pl AL I e Holland:. ;.. Indiana
Cocoonsiiisuine Qtiirice: Ll Eragoel i, . Nebraska

' It will probably never be known just how, when or where this
insect was first brought into the United States. Possibly it was
first introduced into the very nursery where it was first discovered,
though other nurserymen in Connecticut and hundreds of them in
other states have imported pines from Europe, and the insect
might have come in any of these shipments.

DANGER 10 THE PINE-GROWING INDUSTRY IN THE UNITED STATES.

It is impossible to foretell how serious a pest this sawfly may
become in the United States. Any introduced insect which feeds
upon an important crop is dangerous; doubly so if its natural
en.emies are left behind. As the food plants of Diprion simile are
fairly abundant in this part of the country, and the climate seems
to be favorable, it is probable a question of parasites and other
.natural enemies that will determine its status as a pest here. It
is encouraging that our native species parasitize it so freely.

atal
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CoNTROL MEASURES.

In each infested nursery in Connecticut, the owner has been re-
quired to spray the pines with lead arsenate (3 Ibs. in 50 gallons of
water) late in summer when the second brood of 1arva§ were
feeding. Later, after all larvae had transformed, a careful inspec-
tion was made of each tree and all cocoons removed. Th‘es‘e
measures appeared to be necessary in order to reduce to the mini-
mum the danger of further distributing this pest on mnursery
stock. A similar spraying early in May would forestall injury by
the first brood of larvae.

Ornamental trees and small plantings on private grougds can
likewise be sprayed, but the cost would be prohibitive in large
rest areas. ;
i In Europe it is recommended that the leaves and other rubbish
be gathered and burned late in fall in order to destroy the cocoons,
but this method can hardly be advised in this country, as all the
cocoons are fastened to the twigs. Some cocoons were found upon
the ground during the winter and spring, but these h.ad probably

been torn off by snow or ice storms, or possibly by birds.

In Russia, V. G. Averin™ recommends as control measures that
larvae be shaken into pails, crushed on the branches wijch leather
gloves, and that the trees be sprayed with barium chloride (5 lbs.
in 27 gallons water) and with Paris green. .

In Germany,t outbreaks were checked by collecting the larvae

and by spraying with petroleum soap emulsion. It is said that on =

an estate of about 150 acres near Danzig in 1903, the pines were
cleared of 1,412 litres (5,600,000 individuals) of larvae at a 'cost of
about $50.00. The following year (1906) about ha%f pf this area
or 75 acres were cleared of 201 litres (800,000 individuals) at a
cost of about $7.00. ‘
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SUMMARY.

Diprion simile, a dangerous European sawfly, has been brought
into the United States, probably on nursery stock. It was first
discovered in Connecticut in 1914, but has since been found in
New Jersey and New York, having apparently become established
in these three states independently. It has also been found on
imports entering Massachusetts and Pennsylvania.

In Europe this sawfly has been associated with Diprion pini
in many serious outbreaks, notably in Russia, Germany, France,
Norway, Sweden and England.

The larvae injure pine trees by feeding upon the leaves of
several species, preferring the five-needled pines. There are two
generations in Connecticut, and possibly a partial third generation
in favorable seasons.

This insect passes the winter in the cocoon stage on the twigs
and the adults begin to emerge the latter part of April. Egg-
laying soon begins in the needles of the previous season’s growth.
The first brood ‘larvae feed during May and early June, and the
second brood larvae feed during August and September. Each
female lays, on the average, 64 eggs. The first brood larvae feed
on the old needles rather than the new tender growth, but this
new growth becomes sufficiently mature to serve as food for the
second brood larvae. Thus trees may be stripped in one season.

The larva moults five times before reaching the pupa stage,
and when fully grown is about an inch long, with body greenish-
yellow, with a double brownish stripe extending along the back.
On each side of this stripe i§ a yellow stripe crossed by narrow
brown markings. Head black.

The adults are robust, with transverse clouded areas on the
wings. The female has slender antennae, and thorax and abdomen
are yellow with black markings; the male has broad, pectinate
antennae and is nearly all black.

Apparently this sawfly is parthenogenetic, for without the
intervention of males, eggs are laid which hatch and develop
normally. Ko e ;

The cocoons are strongly paraisitized, nearly 5o per cent. being
killed. Eight species of hymenopterous parasites and one dipterous
parasite have been reared._, Three of the former, Dibrachys nigro-
eyaneus, Monodontomerus dentipes and Dibrachoides verditer, bid
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fair to become effective in checking the pest. Of these, the first.

is by far the most abundant. The first and third are native
American insects, and the second is a European species which has
previously been recorded from the United States.

Whether or not this sawfly seriously injures the pine growing

industry in this country probably depends on its parasites.

Spraying the pines with lead arsenate early in May, and again

in August, and destroying the larvae and cocoons when found,
are the control measures to be practiced.
This insect in its various stages is shown on plates VI-IX.
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‘OUTBREAK OF THE PINK AND GREEN POTATO APHID,
Macrosiphum solanifoliz Ashmead.
By W. E. Brirron and Q. S. Lowry.

On July oth, while the entomologist was absent on a vacation,
" several inquiries were received at the office about aphids on po-
tatoes. The Frank S. Platt Company of New Haven telephoned
that it had received complaints from all over the State, and
asked for a remedy. Nicotine solution was advised. For a period
of about two weeks there were many inquiries by telephone and
by mail from various parts of the State, but chiefly from Hartford,
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Waterbury, New Haven and the regions surrounding these cities,
and Mr. Lowry was kept busy answering them.

There was such a demand for information, and prompt action
being necessary, that the Director, after conferring with the as-
sistant entomologists, prepared the following press notice, which
appeared in the daily papers of July 16th:

“DANGER FROM THE POTATO APHID.

An aphid or plant louse is very abundant on potato vines now and
threatens very extensive damage to the crop.

Control by spraying now is very difficult because of the heavy growth
of vines and the fact that the lice are abundant on the lower surface of
the leaves.

Spraying the upper surface alone is not effective. The best remedy
that we can recommend is a nicotine spray with soap solution made as
follows:

One-half pint ‘Black Leaf 40’ and two pounds whale oil soap or yellow
soap dissolved in a barrel of water. For use on a small scale dissolve one
to one and one-half teaspoonfuls of ‘Black Leaf 40’ in a gallon of water,
with a piece of soap about an inch square. Any other tobacco preparation
may be substituted which carries as much nicotine as the one named
above. The full amount given in the manufacturer’s directions should be
used. To be effective the spray must cover not only the upper surface
but the under side of the leaves as well, and also the tender stems, there-
fore the spray must be directed in part from beneath upward. This spray
containing soap cannot be applied with Bordeaux mixture but may follow
or precede it by a few days.”

Infested potato fields were reported from every county in the
State and from the following localities:

Fairfield County—South Norwalk (turnip), Reddlng

New Haven County—New Haven, Westville, North Haven,
Montowese, West Haven, Mount Carmel, Cheshire, Branford,
North Branford, Meriden, Middlebury, South Britain, Nauga-
tuck, Waterbury.

Middlesex County—Middletown.

New London County—New London.

Litchfield County—Harwinton, Thomaston.

Hartford County—Hartford, East Hartford, Thompsonville,
Wethersfield, Farmington, New Britain, Plainville, Bristol.

Tolland County—Bolton.

Windham County—XKillingly.

It was doubtless present in many other localities, though not
reported to the Statiom.”

sk
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In 1903 this aphid was abundant on potatoes in Fairfield, and 3
in 1909 it was found on potatoes in the Station garden by Mr.
Arthur I. Bourne, then an assistant in this department. On
July 18, 1912, it was received on both potato and corn from Mr, -
Noyes Palmer of Stonington, and on potato from Mr. Alfred L.
Beebe of Mystic. These last-mentioned infestations were appar-
ently local, and no great or widespread damage was reported. i’

In 1904, 1905 and 1906, this insect was prevalent in Aroos-
took County, Maine, and caused much damage to the potato
crop-

Certain potato fields in Towa™®* were infested in 1912, but
natural enemies promptly checked the outbreak before much
damage was done.

According to available reports, aphids were prevalent on
potatoes in 1917, in Illinois, Indiana, Missouri, Kentucky, Ohio,
Pennsylvania, Maryland, Virginia, District of Columbia, New
Jersey, New York and Massachusetts, as well as in Connecticut.
Possibly in some cases the damage was done by another species,
known as the green peach aphid, or spinach aphid, Myzus persicae
Sulz., which is common everywhere, and which seemed to be the
chief species on potatoes in some of the southernmost states

Prior CONNECTICUT RECORDS OF THIS SPECIES.

The aphid material in the Station collection was determined
chiefly by Dr. Edith M. Patch of the Maine Agricultural Experi.A
ment Station, Orono, Me., and contains several microscope slideg:

of Macrosiphum solawifolii Ashm. From these the following:
data are taken: i

Host Locality Date Collector g : ;
G i Ty AT t?;ni(rloa‘t;ove. This aphid may attack almost any kind of vegeta-
Tobacco So. Glastonbury 27 July, 1904 W. E. Britton. s
New Haven » 22 July, 1909  A. I. Bourne.
Ground Cherry (Physalis pubescens) ‘ : nsbar,
Merilan 21 Sept., 1908  W. E. Britton. ' The aphids caused the leaves to curl and the plant to assume
Jerusalem Cherry (Solanum pseudocapsicum) : the appearance shown on plate X, a. The leaves soon turhed
¢ New Haven 27 July, 1909 ~ A. 1. Bourne. brown on the edges and the vines were soon killed. Apparently this
Squash New Haven | 21 July, 1909 A. L Bourne. infestation seriously checked the crop: th
/ 8 July, 1914 M. P. Zappe. : ; p; the tubers were arrested
Beet New Haven 30 July, 1909  A. I Bourne. in their deV‘elopment and a very small yield resulted. In a field
3 Tiltora Yo July, 1915  W. E. Britton. a‘F the Station farm at Mt. Carmel, the vines were large and
Lettuce New Haven 22 July, 1909  A. I. Bourne. vigorous and promised a good crop; but this field was heavily
Milkweed (Asclepias sp.) infested with aphids in July, and though sprayed and most of
New Haven 29 June, 1916 ~ B. H. Walden. the aphids killed, the plants did not rec d died i ,
Clematis crispa New Haven 18 June, 1901 W. E. Britton. = davs. Thalr ldy OV'eT an ied in a few
Bitter Sweet (Celastrus scandens) i ys. e yield was very small, some portions of the field being
Windsor 19 June, 1912 Mrs. Mary Alleni hardly worth digging. Plate XI,b, shows a field where the vines

have been killed by aphids.

On the other hand, Mr. A. N. Farnham of New Haven raised
one of the best crops of potatoes in 1917 that he has ever grown.
He planted early varieties as soon as the ground could be worked
and .matured the crop before the aphids came. One field at the
Station farm gave a fair yield, but this was an early variety
planted late, and was not attacked by aphids.

The aphids are usually on the under side of the leaves and on
the tender shoots of the potato. The following account of injury

is taken from Bulletin 317, Ohio Agricultural Experiment Station,
Page 69:
S

DISTRIBUTION IN THE UNITED STATES.

This aphid was first described from Florida by Ashmead in 1882,
on wild pepper vine, Solanum jasminoides. As it has also been
recorded from Maine, Canada, California, and a number of the
states between, it is fair to assume that it may occur throughout
the United States. ;

Dayvis, ¥ writing in 1904, states: “ Although not commonly and

generally a pest of the potato in Illinois, I have occasionally
found it exceptionally and injuriously abundant.” ]

-

* Jour. Econ. Ent. Vol. 4, page 330, 1904.
** Bull. 155, Iowa Agr. Expt. Sta., page 400, I915.



294 CONNECTICUT EXPERIMENT STATION BULLETIN 203.

‘“ The tender leaves on the tip of the plant are first to be attacked;
and as the leaf develops and the lice continue their sap-sucking, devital
izing work, the edges turn downward and after a short time the whol
structure takes on the distorted, contracted aspect so characterlstlc :
of the work of many aphids.

“In the later stages, the plant dies from the top downward. It m :
difficult to determine the actual damage the insect inflicts in cases where
the plant is not killed outright. Unquestionably the production
tubers is minimized when the leaves of the top.become badly curled
indeed, the curtailment may be considerably greater than is realized.
In addition to the primary harm inflicted, we must attribute a part )
the damage caused by plant diseases directly to the aphids, since
account of their well-known migrating habits they unquestionably are
a factor in disease dissemination.” ‘

the fruit setting, thus greatly reducing the yield. On egg-pla ‘
and pepper the greatest injury, as on tomato, resulted from a
failure to set fruit on account of the stems being devitalized by
the attacks of the aphids.

Dr. Felt estimates that on Long Island and in the southe
part of New York state, where the aphid attacks were the mi
severe, at least one-fourth of the potato fields were very seriousl 4
damaged, and the vines killed. "

Hasits aAnD Lire HISTORY.

This aphid passes the winter in the form of a shining, OV&L,

upon the rose than any other plant On the approach of warm
weather in spring these eggs hatch into agamic viviparous females,
which are usually found on the new rose shoots and especially
around the flower buds in early summer. Some of these females:
acquire wings and fly to the potato fields; the wingless forms
travel by walking if a potato patch is sufficiently near. Thus
usually by July 1st the aphids have become colonized on potato’
and only a few stragglers are left upon rose. |

According to Dr. Patch, a female may produce 5o or more
young in two weeks, and in warm weather these may become "
mature in two weeks and in turn begin to produce living young.:
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On the potato the aphids seem to find favorable conditions for

owth and development and increase at an enormous rate. In
Ohio only ten days are required for the young to reach maturity;
hence several generations are possible during the summer breed-
ing season. Finally a true sexual generation is developed in the
fall, consisting of winged males and wingless females, the latter
laying eggs on the rose or other host to carry the species through
the winter. In Ohio, studies were made on the rate of repro-
duction. - One female was caged on a plant which had been freed
from its entire aphid population, and at the end of two weeks
the colony consisted of 76 aphids, five of which were producing
young. Counts were made of the aphids on three tomato plants:
No. 1, a small one having seven leaves, had 1237 aphids; No. 2,
a large branching plant with 12 stalks, had 34,688 aphids; No. 3,
also a large spreading plant, had 25,750 aphids. Plate X, a,
shows a tomato shoot infested with aphids.

Both Dr. Patch in Maine and Mr. Houser in Ohio noticed the
strong tendency of the winged forms to drop to the ground when
the host plant is disturbed.

Host PLANTS.

Besides attacking potato, this aphid injures tomato and egg-
plant, and is found on many other hosts. In Ohio in 19177,
potatoes, tomatoes, egg-plants and peppers were attacked and
severely injured. In Connecticut, we have only one report to
show‘ that it infested tomato, oné on turnip, and none to show
that it caused injury to plants other than potato in 1or7. ‘A list
of the known host plants follows: Potato, tomato, egg-plant,
pepper, pea, sunflower, rag-weed, jimson weed, lambs quarters,
sweet potato, turnip, ground cherry (Physalis), shepherd’s purse
canna, hollyhock, matrimony vine, corn, beans, plantain, motli
mullein, smartweed, curly dock, catalpa, pokeberry, iris, gladiolus,
red-root pigweed, apple, pepper-vine, aster, cineraria, buckwheat,
rose and lettuce.

In 1912, this 1nsect was received on corn and potatoes from
Stonington, the potato leaves being ba.dly infested.

DESCRIPTION.
The appearance of the winged viviparous female is shown in
fig}lrc 3
*Bull. 317, Ohio Agr. Expt. Station, November, 1917.
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The potato aphid, winged female, summer form.
Greatly enlarged.

Figure 3.

The following description was published by Dr. Patch -ﬁb
Bulletin 242, of the Maine Agricultural Experiment Station,
page 208:

“In general Macrosiphum solanifolii is a large species either green or
pink. The apterous forms are somewhat inclined to drop from the
plant when disturbed. The abdomen is not marked with dark, but
ordinarily clear in color either pink or green, though sometimes late in
the season individuals may be found with a mottling part pink and part
green. The mature forms are rather glistening, but in the stage previous
to the last molt the insect usually has a mid-dorsal line of dark green or
pink (according to the color of the individual) while the rest of the dorsum -
is paler by virtue of a very slight powdery deposit. This appearance
is more noticeable in bright light. The beak is short, usually, not or
barely reaching the second coxa, though certain collections have been
taken with beaks a little longer. The cornicles are characterized by
reticulations at the tip. This reticulation holds true for all the mature 4
individuals—alate and apterous viviparous females, oviparous females,
and males—whether of the green or pink variety, and regardless of the
food plant upon which they have developed. The cornicles of the
immature individuals are not so marked. The antennae of the apterous '
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females are a little swollen at the proximal part of III. where a few
sensoria are placed; those of the alate females have the sensoria in a
single row not extending to the distal tip of III. The wing veins are
clear cut and well defined though slender.

“ The foregoing are the general recognition marks. There is no
structural difference between the spring and the fall individuals great
enough to lead one to think they might be different species; though there
is a range in size, influenced by food plant or other conditions, great
enough to cause hesitation in determining certain collections unless the
progenitors are known. The measurements, therefore, in the following
descriptions can only be taken as approximate.

“ Winged viviparous female, greem variety. Head yellowish green.
Beak typically barely reaching second coxa, though in some collections
a little longer. Antennae, proximal segments pale green, distal segments
dark; length of segments: III, .88 to .96 mm.; IV, .76 to .9 mm.; V, .64
to .72 mm.; VI, base .16 to .2 mm.; VI, spur .96 t6 1.12 mm.; total length
I to VI, 3.6 to 4.05 mm. « III with single row of sensoria somewhat ir-
regular in size numbering 18 or a few more or less, not extending to distal
end. Prothorax and thorax light yellowish green, lobes brownish.
Wings hyaline, veins dark brown, very slender and clear cut, stigma
pale brown. Total wing expansion 8.1 mm. Legs with proximal part
of femora and tibiae pale, tarsi and distal part of femora and tibiae dark.
Tarsi .16 to .2 mm. Abdomen light green unmarked dorsally or vent-
rally. Cornicles, with proximal portion green and distal portion dark
brown, imbricated for more than three-fourths its length but strongly
reticulated at tip, cylindrical, length .95 mm. or about five times length
of tarsus. Cauda light green, ensiform, length .48 mm. or about one-half
length of cornicles. Total length of body to distal tip of cauda and
exclusive of antennae 2.9 to 3.37 mm.

" Winged viviparous female, pink variety. Head light yellowish. ‘An-
tennae with I and II light yellowish, rest dark. Sensoria as with the
green variety. Prothorax and thorax light yellowish pink. Abdomen
pale pink. Cornicles light yellow with tips dusky and strongly retic-
ulat.ed. Cauda pink. Measurements the same as with the green
variety.

.“ Wingless viviparous female. Color either pink or green as with the
winged viviparous form. Antennae, length of segments: III, .8 to
96 mm.; IV, .72 to .88 mm.; V, .56 to .72 mm.; VI, base .16 to .2 mm.;
VI, spur .96 to 1.2 mm.; total length of segments I to VI, average about
4.05 mm., III slightly swollen at basal third where 1 to 5 sensoria occur.
Cornicles .96 to 1.04 mm. in length, and strongly reticulated at tip about
one-fifth the distance. Cauda .56.mm. Total length of body to distal
tlIi‘Of cauda exclusive of antennae, 4.05,mm.

. Wingless oviparous female. Head pale, nearly white. Antennae
With proximal joints pale, distal half dark. Length of segments: ITT
-68 to .88 mm.; IV, .56 to .68 mm.; V, .52 to .64 mm.; VI, base .16 mm.;
VI, spur .96 to 1.04 mm.; total antennal length I to VI average about
3.6 mm, Legs with femgré and tibiae, proximal portion pale, distal
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portion dusky. Tarsi dark, .16 mm. long. Hind tibiae conspicuously
darker and much swollen and thickly set with sensoria. Abdomen light
salmon pink. Cornicles pale at base, distal half dark and reticulated at
tip; length .6 to .8 mm. Cauda salmon pink, ensiform, length .32 to;
.4 mm. Total body length to tip of cauda, antennae excluded, 2.13 to
2.15 mm. The size of the hind tibiae of this form makes it readily dis~
tinguished from the apterous viviparous form and young, even to the

unaided eye. ; ' g
“ The pink variety has been described because these predominate

among the oviparous females. The color scheme of the green and yellow
forms can be determined merely by substituting these colors for the
salmon pink of the individual described, the dark coloration being the '

same for all three.
“ Winged male. Head and antennae dark brown. Length of antennal

segments: I1I, .72 to .8 mm.; IV, .48 to .64 mm.; V, .48 to .6 mm.; VI
base .16 mm.; VI, spu? 1.04 to 1.28 mm.; total antennal length I to VI,
2.93 to 3.60 mm. Sensoria numerous on III, usually rione on IV 05};‘:”
an irregular row of them nearly the whole length of V. Prothorax. and
thorax dark brown. Wings hyaline, veins dark and very slender, stigma
pale brown. Legs brown, darker at tips. Abdomen greenish or brown.
Cornicles pale brown, dark distally and reticulated, cylindrical, .4:8 b@
.56 mm. long. Total body length exclusive of antennae and cormcl. A
1.12 to 1.57 mm. The thorax is large and strong, the abdomen much
shrunken, making the cornicles seem conspicuously long. The m.ale
described from individuals taken in copulation, in order that no mista
_as to the identity of the species might occur.”

PARASITES AND NATURAL ENEMIES.

Nearly all aphids are preyed upon by adults and larvae of lady%;
beetles, and by the larvae of lace-wing flies and syrphid flies,
and these were all observed in connection with aphids on potatoi
in Connecticut, though we did not have time to study then%‘
and to rear and identify the species. A lace-wing larva, a
lady-beetle larva, and a syrphid larva are shown on plate XI,a. =

In Ohio the following nine species of adult lady-beetles were:
observed feeding upon the aphids:* The two-spotted lady—beetle,:‘-
Adalia bipunctata, the nine-spotted lady-beetle, Coccinella novem-
notata (ix-notata), the red lady-beetle, Cycloneda munda (usuale'
listed as Coccinella sanguinea, a tropical species), the convergent-
lady-beetle, Hippodamia convergens, the glacial lady-.beetle, ¢
H. glacialis, the parenthesis lady-beetle, H. parenthesis, the.
thirteen-spotted lady-beetle, H. xiii-punctata, the spotted lady-

beetle, Megilla fuscilabris (usually listed as maculata, a tropical f
TR A R b
* Bull. 317, Ohio Agr. Expt. Station, page 78, November, 1917.
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species) and Brachyacantha ursina. The most common species
were Hippodamia convergens and  Coccinella novemmnotata. An
adult of the latter was observed to eat six aphids in 22 minutes,
and a larva ate three aphids in 12 minutes.

The larva of a species of Chrysopa or lace-wing fly, though
present and feeding upon the aphids, was not sufficiently abundant
to be an important factor in checking the pest.

Three species of syrphid flies, Syrphus americana, Sphaerophoria
cylindrica and Allograpta obliqua, in the larval stage fed upon the
aphids.

The above mentioned lady-beetles, lace-wing fly and syrphid
fly larvae are predaceous and devour the aphids in large numbers.
There are also the four-winged or hymenopterous parasites, of
which four species were very abundant in Ohio, namely, Aphidius
polygonaphis, Pachyneuron aphidivorum, and two species of
Lygocerus, the first being the most abundant. These are internal
parasites, and are very effective in keeping aphids in check.
When parasitized by them, the aphids become swollen, turn
brown and remain fastened to the leaves. ~Such parasitized aphids
were noticed on some of the potato leaves brought to the Station.
These or similar natural enemies have been observed in Maine
and Iowa attacking potato aphids. ‘

Mr. Zappe collected some parasitized aphids on potatoes in
Stratford, July 23, 1917. On July 26 and 30 some small ichneumon
or four-winged flies emerged from them. These parasites were
sent to the Bureau of Entomology, and through the kindness of
Dr. L. O. Howard were identified by Mr. A. B. Gahan. All
proved to be Aphidius rosae Halliday, a species which has several
times been collected or reared within the State.

All of the lady beetles, the syrphid flies and the lace-wing
mentioned above are common species in Connecticut. Though
the four-winged flies found in Ohio have not so far been recorded
from Connecticut, it is probable that they occur here. At any
rate, these or closely allied species are certain to be present in
Connecticut fields and serve as important checks in any aphid
infestation. i

In Ohio, chickens, the English sparrow, the chipping sparrow
and the quail were observed to feed on potato aphids. A fungus,
Empusa (Entomopthora) sp., killed many of the aphids, particu-
larly during rainy periods. Possibly this is the same species that

A
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attacked the turnip aphid in Connecticut in 1916, and which ;

was identified as Entomopthora aphidis Hoff. by Dr. A. T. Speare
of the Bureau of Entomology.

CoNTROL METHODS.

Spraying with Nicotine Solution. The means advised by the
Station and practiced by many growers for immediate relief was

to spray the vines with nicotine solution to kill all aphids which &

are hit by the spray. There are several nicotine preparations on

the market, such as “ Black Leaf 40,” made by the Kentucky =
Tobacco Product Company, Louisville, Ky.;.* Nikoteen,” made

by the Nikotine Manufacturing Company, St. Louis, Ky.; and

“ Pratts’ Nicotine,” made by The B. G. Pratt Company, so

Church St., New York, N. Y.

One of the best-known of these preparations, and perhaps the
one most widely sold in Connecticut, is *‘ Black Leaf 40.” This =
is a heavy liquid containing 4o per cent. of nicotine in the form =
of sulphate. It 'will kill most kinds of aphids if diluted at the rate

of one teaspoonful in a gallon of water, or one-half pint in a barrel

of 5o gallons. If a little soap be added, it will spread and cover ‘
the foliage better. For this purpose a piece of soap an inch =

square to a gallon, or two pounds to a barrel, will answer. For

field spraying, therefore, to kill aphids on potatoes, the following

formula should be used:
S Black-Teal dai i ool 1 pint
Eaundryrseap: il aii s 2 pounds
Wateral i dmes s ade iy 50 gallons.

The nicotine solution may be added to Bordeaux mixture,
lime-sulphur or lead arsenate, but when used in combination
with these materials the soap should be omitted on account of
possible chemical changes, forming soluble salts of copper, lime

or arsenic, liable to injure the foliage. There was some mis- =

understanding on the part of the growers regarding the directions
contained in the press notice issued on July 16 (See page 291),
which reads: “ This spray containing soap cannot be applied
with Bordeaux mixture but may follow or precede it by a few
days.” The reason for this statement has already been explained
above. Some growers wish to eliminate one spraying, and may
do so by adding the ‘“ Black Leaf 40" to the Bordeaux mixture,
and there is ro danger if the soap is omitted.
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To kill aphids very thorough work is essential. Most of the
aphids are on the tender shoots and on the under side of the
leaves, many of which are curled. As the spray will kill only
those aphids which are hit by it, it is imperative that a successful
spray be directed against the under surface of the leaves and also
be thrown against the plant from opposite sides. It is almost
impossible to hit all of them by a single treatment. Repeated
applications are therefore necessary in some cases. It is extremely
important to watch the fields and to begin spraying before the
leaves curl, and before the aphids become sufficiently numerous
to injure the plants. It will often be found practicable to spray
in spots or sections of the field to eradicate or check aphid colonies
which later might spread over the whole field, thus forestalling
considerable expense and much possible damage. :

Clean Culture and the Destruction of Rubbish. As the aphids
feed on many weeds, including shepherd’s purse, lambs quarters
wild ground cherry, red root pigweed, ragweéd, etc., all suc};
weeds should be destroyed both in and around the potato field.
As this aphid passes the winter in the egg stage, usually on rose.
but often on the stems of weeds, potato vines, etc., all such rubbish,
should be destroyed, preferably by burning.

Effect of Weather. The weather plays an important part in
controlling aphid outbreaks. Heavy rains will doubtless wash
many aphids from the tender shoots. Wet weather also favors the
growth of fungus diseases, such as Entomopthora aphidis. Ap-
parently aphids are apt to be more troublesome in a cold wet
backward season, and often disappear altogether on the app,roacl';
of hot weather. The latter, of course, is more favorable to the
development of the insect parasites and natural enemies.
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A COCKROACH PEST OF GREENHOUSES.
Pycnoscelus (Leucophea) surinamensis Linn.
By M. P. ZappE.

This introduced cockroach was first discovered in Connecticut in =
the greenhouses of A. N. Pierson, Inc., at Cromwell, on March 1, s
1911, by Mr. B. H. Walden, assistant entomologist of this Station. =
At that time the roaches were present under boards and in cracks
but were not very abundant. Mr. Pierson informed him that the =
insects had been present for several years but that they had done :
no damage. Little attention was paid to them, therefore, until
the spring of 1917, when they had become so numerous that
they caused considerable damage in some of the houses by gnaw-
ing the bark from the stems of the plants as shown on plate XII, b.
After trying to poison the roaches with bait containing arsenic,
without much success, Mr. Pierson sent specimens to this Station
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and asked for advice in controlling the pest. The specimens ar-
rived on April 30, 1917, and, though immature, they were identi-
fied by Mr. Walden as P. surinamensis Linn. Mr. Pierson wrote
in part as follows:

“They are found chiefly in the rose benches, hiding during the day in
the soil. At night they come up, apparently in great numbers, and gnaw
the bark of the rose plants about two inches from the surface of the ground
making a clean job of it."” !

A visit was made to the greenhouses on May 7th, and these
insects were found to be very abundant. They fairly swarmed in
the loose soil in the corners of the rose benches, and under loose
boards, boxes, pails, etc. They had already done considerable
damage to newly-set rose plants and to Easter lilies by gnawing
the stems. As still greater damage seemed imminent, if the pest
was not soon checked, we undertook to carry on a few experiments
with stomach and other poisons in order to determine a satisfactory
method of control.

A§ little has been published in this country about this particular
species of cockroach and its status as a possible pest, all available
information has been incorporated with the notes of our experi-
ments in this bulletin.

DaAMAGE AND HABITS.

The damage done during the spring of 1917 amounted to several
hundred dollars in this one house. The owner had just set
young rose plants on benches which had been idle for about
four weeks. These were immediately attacked by the young
roaches (there were very few adults present at this time) and
nearly all of them were girdled at the base, as shown in plate
XII, b. When the roaches are full grown they climb up the
plants and eat the leaves rather than the bark on the stems.
Much damage was also done to Easter lilies. Here the young
sprouts from the bulbs, as well as large plants, were attacked. On
the larger plants the bark was chewed off the main stem, as shown
on plate XIII. In another house they were eating the bark of
the stems of poinsettias.  *

. These roaches spend the day in the soil in the benches, in cracks
n the boards on the sides of benches, under boards, barrels, in
cracks and holes in the walls of the building, etc., wherever i't is

bl
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dark and there is a chance to hide. A trowelful of soil from the
corner of a bench would sometimes contain from 30 to 40 young
cockroaches. A small board or shingle left on a bench undis-
turbed for a few days would shelter large numbers of them.
During the day the roaches are rarely seen and when some are
uncovered they run for the nearest shelter, or crawl down into
the soil if possible. At night they come out to feed and the
walks and benches are covered with them. When feeding they
do not seem to mind the light from a lantern. In the house where
the roaches were most numerous, the benches were low, being
right on the ground and known as solid benches; the sides were
boarded up, and the boards were full of knot holes and cracks, i
making ideal places for roaches to hide. Most of the roaches
were near the sides of the benches where the soil was not too wet,
and where it was not packed down as hard as in the middle; they |
were very seldom found hiding in the center of the benches.

DISTRIBUTION.

The present species is circumtropical in distribution, extending
its range frequently into subtropical regions. It is abundant in g}
the peninsula of Florida and the Brownsville region of Texas.
It has been found established as far north as Jacksonville, Gaines-
ville and Cedar Keys, Florida; New Orleans, Louisiana, and
San Antonio, Texas. Elsewhere in the United States the species
has become temporarily established in greenhouses and places
similarly heated during cold weather. It has been taken in the =
reptile house of the New York Zoological Society in New York
City; also at Rutherford, N. J., Washington, D. C., and Cromwell, =
Conn. An immature specimen taken from a bunch of bananas
has been recorded: from Toronto, Ontario.

Professor A. P. Morse of Wellesley College reported it doing =
damage in a conservatory at Wellesley, Mass., in company with
the Australian cockroach, Periplaneta australasiae Fabr.

Outside of the United States Pycnoscelus surinamensis has been
taken in* Cuba,” Bahama,® Porto Rico,” Dominica,? Trinidad,! i
Barbados,!* Martinique,!* Grenada,! St. Vincent!* and Jamaica!t
Islands of the West Indies, Bermuda,® Mexico,!* Costa Rica,!
Brazil' and Guiana®* on the American continent, Sumatra,® Lom-

* Numbers refer to literature at end of this paper.
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bf)k‘ and. Javall of the East Indies, Philippine Islands,! Lower
Siam,® Singapore, Straits Settlements,? Amoy, Southern China !t
and Senegal, northwestern Africa.!!

PrRoOBABLE MANNER OF INTRODUCTION.

This'cockroach was probably first brought into Connecticut
with shipments of plants or fruit from South or Central America
Florida or Texas. Florists have for many years imported palms,
ferns, orchids, and various other tropical plants, and thousands of’
shipments of pineapples and bananas come each year into the
northern states.

No official inspection was made of any imported plants entering
the State until 19og when nests of the brown-tail moth were found
on fruit stock grown in France. For three years the larger ship-
ments of stock imported by nurserymen were inspected, but
doubtless many small shipments were brought in by private
owners, and extensive importations made by florists. These were
not inspected because there was no way to trace them. In 1912
the Federal Horticultural Board was established, and its system
of permits and notices has made it possible to trace all shipments
entering the state since that time. All woody, field-grown plants

. have been inspected but it has not seemed necessary to attempt

the' inspection of all herbaceous or tender greenhouse plants, and
no inspection of fruits has been attempted. ;
This cockroach must have entered Connecticut at least as early
as 1909, and perhaps earlier, and the chances are good that it
came in with plants. Nymphs of this species were intercepted at
ermwell, Conn., in the spring of 1915, on a shipment of Arau-
carias from Belgium, and it has been found in the District of
Columbia with plants imported from Straits Settlements. This
and other species of cockroaches have been found frequently by
horticultural inspectors in the District ‘of Columbia, New York
New Jersey<and Connecticut. In many cases the roaches were:
mmature, and the infestation reported under the name of “cock-
réach,” and the species not identified. Most of the roach infesta-
tions have been in shipments of otchids, palms, and araucarias.
The greatest number of intercepted specimens have come from
Colgmbia 29, Brazil 8, Venezuela 6, Belgium 1, Guatemala 1
Straits Settlements 1, Azores 1, Antiqua, British West Indies I’
and Philippine Islands r.* !
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SYNONYMY.

1758, Blatta surinamensis Linn. 1838, Panchlora surinamensis Guer.
1862, Pycnoscelus obscurus Scudd. 1865, Leucophaea surinamensis Brunn.

Other established synonyms of the present species are:

Blatta indica Fabr. Blatta melanocephala Stoll.  Blatta punctaia
Eschscholtz. ~Blatta corticum Serville. Panchlora celebesa Walker. Pan-
chlora submarginata Walker. Panchlora occipitalis Walker. i

DESCRIPTION.
Female*

Form robust, structure rather heavy. Head flattened, eyes
well developed. Maxillary palpi short and stout. Pronotum with

glabrous surface showing minute, rather widely separated pits.

. . . .
Wings transparent except in narrow area of the irregular costal =

veins and distal portion of anterior field where they are translucent.

Styles very short, joints much fused, acuminate tip flattened, =
dorsal surface weakly convex, ventral surface more strongly con-

vex proximad. This species is easily separated from the other

common roaches of North America by having the ventral margins "‘ x

of the femora unarmed, or supplied with few distal spines. Head

shining, blackish browmn; legs brown; tegmina translucent, black-
ish chestnut brown. Abdomen with dorsal surface dark brown,
ventral surface polished, broadly margined with blackish brown, =
shading into brilliant, suffused cinnamon rufous in large mesal
portion. Pronotum shining, blackish brown, with marginal traces
of buffy latero-cephalad. General coloration of immature speci- )
mens deep chestnut brown to blackish chestnut brown. Head,
pronotum, mesonotum, metanotum, median segment, first two ‘
dorsal abdominal segments and ventral surface polished, with =
very minute, scattered microscopic punctae on head and dorsal

polished portions. Remaining dorsal portions of abdomen mi-

croscopically finely shagreened, showing raised and polished
points on third segment and fewer ra‘sed points on the remaining =
segments. Head of general color shading to slightly paler on the

occiput. The female is shown on plate X1V, a.

Eggs.

Eggs are often laid in the soil by the females. When first laid

they are whitish yellow, later becoming darker. Egg masses are

* From Blattidae of North America, by Morgan Hebard.
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slightly curved as shown on plate XII, ¢, and vary in size, the
larger ones being about 10 mm. long and 3 mm. wide. The embryos
in the egg mass are well developed before the eggs are laid and
when an egg mass is broken open the young roaches appear to be
ready to hatch. The eyes, mandibles and spines on the tibiae are
prown and the rest of the body is white. The eggs in each mass
vary from 14 to 42 in number, the average being 24.

Ecc Lavine HaBITS.

When roaches have been injured, or very much excited, they
will often lay an egg mass which as a rule is not very well devel-
oped and in the laboratory has never produced young.

A number of adult roaches in a cage were kept at a temperature
of about 36° F. for a few days. After a short time they were all
on their backs, apparently dead, but when they were removed to
a warmer room many of them came back to life and laid quite a
number of egg masses. In our experience none of these egg masses
or those found in the soil or in the cages have ever hatched.
Sometimes a female will eat her own e gs.

Very little is known of the reproduction of this species but from
our observations it would seem that normally the young roaches
are either born alive or hatch from eggs within 24 hours.

Is THE SPECIES PARTHENOGENETIC?

Though the -male has been described and occurs in the East
Indies, Mr. Hebard* states that he has examined several hundred
specimens from the United States, Mexico and the West Indies
without finding a single male, adult or immature, from the Ameri-
can continent. Over 1,000 specimens from Mr. Pierson’s green-
houses were examined, and all were females. These facts point
toward parthenogenesis, but do not prove it.

CoNTROL EXPERIMENTS.

A number of poisons were used in various combinations to
control this cockroach, but only a few were found that were of any
value at all. Some of them would kill the roaches but not in large
enough numbers to pay for the treatment. The object of these
experiments was to find a quick and also a cheap way to get rid

of this pest. Following is a list of those poisonous baits which

* Ibid. page 196. B

L
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under ordinary conditions would hold this insect in check and

would be useful in small infestations of this cockroach.

ErrecTivE Poison BaArrs.
PHOSPHORUS PASTE.

This paste is made of flour, glucose, honey, and from 29, to 4%,
of phosphorus. This comes in two-ounce tubes and may be pur-

chased in nearly all drug stores. The price is 25 cents for a two

ounce tube and would be a very expensive treatment for a large
greenhouse. The roaches are very fond of this bait and are easily
killed by it. A home-made phosphorus paste was made at the
Experiment Station chemical laboratory which worked as well as

the commercial paste but it is not recommended for general use

Yellow phosphorus, from which this paste is made, is highly in-
flammable and must be kept under water. It is, therefore, very &
dangerous for anyone not acquainted with its properties to handle
it. There is also danger from fires if too high a percentage of °

phosphorus is used in the paste.

BORAX.

. This is the next best remedy for this cockroach and has some

advantages over the phosphorus paste. It is cheaper, non-poison

ous to man, easily handled, and can be used in several combina- 4
tions. It is slower in its action on the roaches than phosphorus.
After eating borax the roaches first lose the use of their legs and
may be seen slowly crawling around on top of the soil in the

benches or on the walks, and later they die.

A mixture of borax, powdered sugar and cooking chocolate, i
equal parts of each, ground up together in a mortar and made into =
a paste with honey and water, was tried and killed many roaches. '
This was eaten slowly and was not all cleaned up for a week. Dead ,
roaches were found every day and for a few days after the bait

was all eaten.
Another formula tried was:

IBaram s dib sl e A 4 0z
PRl Ot e G i i 4 0z
Bananasyt i Gl is i 8.

Three over-ripe bananas, flour and borax were made into a
paste and applied to several benches. This was all eaten in a few
days and dead roaches found.
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A bait made of powdered sugar and borax in equal parts was
ased with good results. It has the advantage of being easier to
mix and apply and is also cheaper than any of the other borax
combinations tried. The results were about the same. To a part
of this mixture a few drops of anise oil were added to make it
more attractive. This was eaten a little sooner than the portion
without anise oil. Such was the case whenever anise oil was
added to any bait that roaches would eat.

Some of the following poisons were eaten by roaches, and others
were not. Those that were eaten were of very little value in
holding the insect in check.

STRY CHNINE,
Stryehaimedi-1 kol bl Bl 'y AR 2 grams.
Wihedt hean 1l et s Sl iy e 1 pint.
Glucose and water enough to moisten.

The strychnine was dissolved in a little water, the glucose
added, and the mixture then used to moisten a pint of bran.
Roaches ate this fairly well but very few dead ones were found.
This formula was also tried with the addition of a few drops of
anise oil with no better results.

Sugar enough to sweeten.
This was all eaten and a few dead roaches found.

ARSENICAL POISONS
This species of cockroach seems to be very resistant to the
effect of arsenicals. Only a few of the following were eaten at all,
and where they were, no dead roaches were found.
iAtsenate of lime T i e 10 grams
Rl o (G bl s cr s liese iy
Sugar to sweeten
All of this was eaten but no dead roaches were found.
Arsenate of lead. . .. .. ‘5 grams (dry powdered).
1 over-ripe banana.
This mixture was eaten but no dead roaches were found.
Arsenate of lead, 5 grams, was worked into one-fourth pound of
lard. Little red ants began to eat this as soon as it was put down.

wa
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The heat in the greenhouse was enough to soften the lard so that
it ran all over the paper upon which it was placed. I do not know
whether the roaches ate any of this or not, but no dead roaches 'j.
were seen. i

Paris green o Sl LU R 4 0z.

1 Orange

1 Lemon

MiBlassemwd vt ec mmie) 1 pint.
Middtnesir s st dbaigets 5 lbs
Wiabeps b sl b e 3 qts

This formula is recommended for cutworms, but proved to be -
of no value against this cockroach, as none of the mixture was -
eaten. '

Wihitte areenic. i ez e, 2 0Z
Rlotph sl orenaieies Su gl e 10y 1 1b
Sireapiesteii i el i sk 2 0z §

These ingredients made into a thin paste with water were left -
untouched.
On two benches the stems of the rose plants were painted w1th‘ :
a thick solution of lead arsenate. These plants were not injured.
Rose branches—parts of plant cut off when pruning—were |
dipped in a solution of lead arsenate. Leaves and all were partly =
eaten every night. After the first night the leaves would be wilted
and the roaches would not eat any more of this material. .

Arsenatelob 'sodag Lot L 150 grains
SHbaih s (Tl ps ol el LG 2 0Z.
Beet' i iiammlias et ot i 6 fluid oz.

Water enough to make a pint.

This was used to moisten bran and was placed on benches. =
I could not tell if this was eaten very much as men watering the
plants may have washed most of it into the soil. At this time the i
men working in this greenhouse used some commercial phosphorus 1
paste at night and many dead roaches were found. Some of these ,
were collected and their stomach contents analyzed by Mr. C. B. =
Morison of the Chemical Department. He found no trace of
arsenic but large quantities of phosphorus. This shows that the 1
arsenic was not responsible for their deaths. '
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CYANIDE OF POTASSIUM.

Sugar to sweeten.

Cyanide was dissolved in a little water and mixed with the
four and sugar to make a thin paste. When this was mixed it
smelled very strong of cyanide but the next morning it was all
caten. Even the paper upon which it was placed was devoured,
big holes being eaten out where the poison touched it, as shown
on plate XIV, b. Cyanide, although a very deadly poison, had -
no apparent effect on these cockroaches and no dead ones were
found.

Plotgiiiinnl mavind ket de 11b
Cyanide of Potassitime i iy I0 grams.
Arsenaterofdlead (a8l oo i 10 grams.
SugariEni gl i P R e N, 2 0z

Water to make a thin paste.

In this case cyanide and arsenate of lead were used together and
the mixture was all eaten by the roaches, but no dead ones were
found.

Blogainaine b s1=2/1bi
Cyanideiia da e Gisn o 1—4 0z
Phosphorus (Red). .. ¢ L0000 I72,0%
Grligeose i Rise, Bat i gl i 2 tablespoonfuls

Water to make a thin paste.

This, like the preceding, was all eaten, but did not kill the
roaches.

RED AMORPHOUS PHOSPHORUS.

Rt S o A D B R e i Tolb
Red Phosphosttsy it e it 1-2.07
Glrcoser n SR M8 el 2 tablespoonfuls

Water to make a thin paste.

The phosphorus used in thig formula is poisonous but is not
dangerous to handle like the yellow phosphorus. It has the char-
acteristic phosphorus smell afid was thought to be a good substitute
for the phosphorus paste The cockroaches ate this bait but it
did not kill them.

78
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Toamdliion s UG WL S e 1—4 1b
Phosphorus (Red).......... 5 grams

This was mixed and spread on pieces of paper but the heat in
the greenhouse made the lard soft and it began to run. Ants. 3
immediately began to feed on this mixture. I do not know

found.

MetouriciChlotide: Ll i 10 grams
Bl i Sa b S i 1—2 1b
(G COse gl SO TN 1 tablespoonful.

Water to make a soft paste.

This formula was tried, one-half with a few drops of anise 011
and the other without, but the roaches would not eat it.

PLASTER OF PARIS.

Plaster of iParisy il s i 1—2 b
i ile b Bl SR B e Gl 11—21b
Powdered. sugat /i g il 1—4 1b

These ingredients were mixed dry and were placed in shallow .
flower pots where the roaches could get at it. Dishes of waterlﬁ(
were placed near the bait, the idea being that the roaches would
eat the bait and drink the water, and the plaster of Paris would
set in their stomachs, thus killing them. The roaches did not eat
any of this mixture but sowbugs did, although no dead ones were
found. &

REPELLENTS.

' Sawdust was moistened with fish oil and sprinkled around the 3
plants where the roaches had been doing the most damage. This
kept them away from these plants for a few nights, but when the -
plants were watered the sawdust was washed away and the mixture
lost its usefulness. Sawdust and kerosene was also tried with =
about the same results as the above except that any roaches that
came in contact with the kerosene were killed. '

TRAPS.

Large glass jars baited with stale beer were sunk into the B
benches almost to the level of the soil. These worked fairly well |
but cannot be considered as effective traps, as the roaches were
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not caught in large enough numbers. For small infestations they
would perhaps be satisfactory but in this case it was too slow a
method of control.

KEROSENE SPRAY.

Our experience with kerosene as a repellent led us to try it as
a contact spray. Pure kerosene sprayed along the top and sides
of the benches brought out all the cockroaches which were near
the sides and surface of the benches. As this is the place where
most of the reaches stay during the day, great numbers of them
were killed in this way. On one side of one bench, in spraying
only four feet in length of the bench, 184 roaches were killed. In
one corner of the house where the masonry was broken there
were many holes in which the roaches hid during the day. Kero-
sene was sprayed into these holes and the roaches came tumbling -
out. When they came in contact with the oil they were all killed
and the ground was literally covered with dead roaches.

Kerosene will burn the foliage, so great care must be taken not
to get any spray on the leaves of the plants. The owner of the
greenhouse used the treatment and so reduced the numbers of
the roaches that there was no longer any danger of their doing
serious damage to his plants.
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ERADICATING THE LITTLE HOUSE ANT OR
PHARAOH’S ANT FROM A DWELLING HOUSE.

By M. P. ZarpE. ,

A serious outbreak of the little house ant or ‘“ Pharaoh’s ant ”’ '
was reported by a family in Hartford late in November 1916. :‘
This ant had been present in this house for several years but had
not caused much annoyance until the summer of 1916. In other -
years it had confined its activities to the pantry and kitchen, «
and at the beginning of cold weather would disappear until the
following summer. But this year the ants were running all over
the house, no part of it being free from them. At this time there -
were many queens around the house, as well as worker ants.
A favorite place was the bathrooms, where they could be seen
drinking water and running along the tile floor. There Were‘:}
ants in every room in the house; a few could be found on tables,,
writing desks, among clean clothing in bureaus, on the ﬂoors,-r‘
walls, etc. The lady of the house had been fighting them all™
summer and was on the verge of a nervous breakdown. She:
was willing to do almost anything to get rid of this pest, even:
threatening to tear the house down. i
Naphthalene flakes had been used but its effect was only local,
merely driving them out of the room where it was used. The
family objected to the smell of naphthalene so it could not be
used all over the house. Trapping with a sponge dipped in a
sweetened solution, and when full of ants, dropping it into hot™
water, killed many ants but they soon became suspicious of the
sponges, after which very few would venture to go into them. 1
On December 1, 1916, a poisoned bait recommended by the
Bureau of Entomology, Washington, D. C. (Farmers’ Bulletin -
740) was tried. The formula for its preparation is as follows: ‘

sl pr O R e sugar

T SHOTE TR SN IE R Rl arsenate of soda
R TR O skt e water -
1 tablespoonful ........... honey.

Dissolve sugar in the water and add the arsenate of soda. B011 9
until sugar and poison are all dissolved, then add the honey.
The addition of the honey is said to make the bait more attractive ‘.
to the ants. When cool this mixture was used with bits of sponge !
on small, shallow dishes and two or three dishes placed in each &
room. The object of this poisoned bait is not only to kill the ants

-
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which collect and carry the sirup back to the nests, but also the
young and the queens in the nest which feed on it. In less than
two hours after distributing the poison around the house, the
ants began to find the bait and large numbers were feeding on it
and carrying it back to the nest. Even the queens were seen at
this bait. A few days later another batch of bait was made up,
but this time either it was boiled too long or too much honey was
added. When it cooled it was too thick for the ants to eat readily.
On December 6 the same formula was tried again except that
only one-half pound of sugar was used. This made a thinner
sirup which did not dry and harden as quickly as the sirup made
from one pound of sugar. The ants seemed to eat this better
than the thicker sirup. At this time there seemed to be fewer
ants in the front of the house but just as many in the kitchen,
where no poisoned bait was used.

The house was visited again on December 15 and very few
ants were found on the first floor. A few were found in the bath-
rooms of the second floor where they were drinking water from
the toilets and washbowls. Oxalic acid has been recommended
as a remedy for ants by some writers. This was tried in combina-
tion with lard but the lard and acid did not mix, so lard was
melted and the acid added. This stayed mixed until cool; then it
separated. Ants did not eat any of the mixture.

On December 18 no ants could be found on the first and second
floors. Two bathrooms on the third floor had a few living ants
and many dead and dying ones were curled up on the floor. A
poisoned bait of beef liver (2 0z.) and potassium cyanide (150
grains) was made up by chopping the liver fine and adding the
cyanide in a water solution. There were so few ants left that we
could not tell whether they ate any of this or not. Early the
following spring (March 23) the house was visited again but no
ants had been seen in the house since December 18, when the
last poisoned bait was used. A recent letter states that the ants
have never returned, much to the j joy of the family.

A NEW FRUIT PEST IN CONNECTICUT.
Laspeyresia molesta Busck.

On July 11 specimens of peach shoots were received from Mr.
C. C. Lawrence of the‘,F. A. Bartlett Company, Stamford, who
wrote as follows: 7
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“ Am sending you under separate cover some specimens of
peach twigs, the terminal shoots of which have been attacked by a
small insect. Very possibly this may be due to the peach twig
borer but the color of the larva is such as to suggest that it might
be Laspeyresia molesta, brought over from Japan and reported
by Dr. Quaintance. In talking with Dr. Quaintance this spring,
he mentioned the fact that it had not been found outside the
District of Columbia, Maryland and Virginia. Do you suppose
it is this insect?”’

The specimens were examined and the letter answered by. Mr.
Lowry as follows:

“ Your letter of July toth, also the package containing the
peach twigs, have been received in the absence of Dr. Britton.
The twigs were quite badly crushed and it was possible to obtain
only one larva. If you would be so kind as to send us more
material in a box, it would be greatly appreciated. As you
suggest, the damage is probably caused by the larva of Laspeyresia
molesta.”’

Specimens’ were sent to the Bureau of Entomology by Mr.
Lawrence or his firm and the insect was identified positively as
Laspeyresia molesta. Mr. E. H. Siegler of the Bureau, in company
with Mr. F. A. Bartlett, visited several orchards in the vicinity.
They found the insect not only in Stamford but also in Norwalk
near the border of New Canaan, in the twigs of a bearing peach
orchard. Though a nearby nursery was examined, no trace of
the insect could be found on nursery stock. The assistants en-
gaged in inspecting aurseries were instructed to be on the watch
for this pest, but they did not find it anywhere during the progress
of their work.

As this insect is new to Connecticut, and was described in
1916 as being new to science, a brief account of it is given here,
taken chiefly from Quaintance and Wood.*  The following
description from their paper is reproduced here:

Full Grown Larva. ‘ Thirteen to fifteen mm. long; whitish suffused
with pink; tubercles minute, black. Head light brown with darker
brown markings; hind margin, ocellar area, and the tips of the trophi
black. Thoracic shield light yeliow, edged with brown. Spiracles small,
circular, dark brown. Anal plate blackish fuscous. Legs and prolegs
normal.”’

* Journal of Agricultural Research, Vol. VI1I, page 373, November 1916.
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The adult has a wing-spread of about half an inch, and belongs
to the family Tortricidae. The following is the original description
by Mr. Busck:

Adult. ‘‘ Head dark, smoky fuscous; face a shade darker, nearly
black; labial palpi a shade lighter fuscous; antennae simple, rather stout
half as long as the forewings, dark fuscous with thin, indistinct, whitis};
anr}ulations. Thorax blackish fuscous; patagia faintly irrorated with
white, each scale being slightly white-tipped. Forewings normal  in
form; termen with slight sinuation below apex; dark fuscous, obscurely
irrorated by white-tipped scales; costal edge blackish, strigulated with
obscure, geminate, white dashes, four very faint pairs on basal half and
three more distinct on outer half besides two single white dashes before
apex; from the black costal intervals run very obscure, wavy, dark lines
across the wing, all with a strong outwardly directed wave on’the middle
of the wing; on the middle of the dorsal edge the spaces between three
of the_se lines are more strongly irrorated with white than is the rest of
the wing, so as to constitute two faint and poorly defined, white dorsal
streaks. All these markings are only discernible in perfect specimens
and under a lens; ocellus strongly irrorated with white, edged by two
broad, perpendicular, faint bluish metallic lines and containing several
small, deep black, irregular dashes, of which the fourth from tornus is
the longest and placed farther outward, so as to break the outer metallic
edge o.f ocellus; the line of black dashes as well as the adjoining bluish
metallic .l'ines are continued faintly above the ocellus in a curve to the
last geminate costal spots; there is an indistinct, black apical spot and
two or three small black dots below it; a thin but distinct, deep black
terminal line before the cilia; cilia dark bronzy fuscous. 'Hind wingé
dark.brown with costal edge broadly white; cilia whitish; underside
of wings lighter fuscous with strong iridescent sheen; abéomen dark
fgscous with silvery white underside; legs dark fuscous with inner sides
silvery; tarsi blackish with narrow, yellowish white annulations.”

INJURY.

The larvae have been found injuring the twigs not only of the
peach, but of the plum and cherry, and also the fruit of the peach.
.In. one orchard between 8o and go per cent. of the twigs had been
injured, and adjacent nursery stock showed even a higher per-
centag(? of injury. This injury begins soon after new growth
starts in spring and continues until gfowth ceases in the fall.
The larvae seem to prefer the tender growing shoots, and may
pass from one into another. - Thus one larva may tunnel and
Injure several shoots. The dnjury to twigs closely resembles and
is scarcely distinguishable from that caused by the common
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peach-twig borer or peach moth, Anarsia lineatella Zell. Appar-
ently the peach is preferred to the plum and cherry. This twig
injury checks growth and on the peach is followed by an exudation
of gum; it is more serious in a nursery than on bearing trees.

Though considerable injury results from the attack to the
twigs, it is the attack on the fruit of the peach which causes the
greatest damage. The larvae eat through the skin near the stem,
beginning their attack on the green fruit, but as the fruit approaches
maturity it becomes more seriously infested. Ripening peaches
often have several larvae in a single fruit, and following the
mutilation, brown rot finishes the destruction. The larvae will
also enter the fruit at other places, especially if damaged by
hail or punctured by curculio. Many of the infested peaches fall
to the ground, but some will hang upon the tree. Since this
“article was written it has been discovered that the larvae infest
not only peach but also the fruit of apple, pear and quince.

Lire History.

The winter is passed by the full-grown larva on the tree, prob-
ably making winter cocoons in the cracks of the bark or in cavities
eaten into the bark on the twigs. Early in the spring the larva
enters the pupa stage. In summer, cocoons are sometimes made
in the cavity at the stem end of the fruit. The cocoon is made of
whitish silk. There are probably two or three broods of larvae
each year.  The adults emerge and begin to lay eggs soon after
growth starts on the tree, as larvae have been observed at work
on the twigs when the new shoots were from six to eight inches
long. Thus the larvae begin early in the season and they are

_ found in different stages at work on the twigs until late in the
fall.
PossiBLE CoNTROL MEASURES.

It is too early to recommend control measures, as experiments
have not yet been conducted to determine the best methods of
treatment. Only a few possible measures can be pointed out here.
The cocoons and larval cases are so close and impervious that
fumigation with hydrocyanic acid gas does not seem to be a
satisfactory remedy. Possibly dipping the trees in a miscible oil
may prove more effective. This can easily be carried out when
the trees are dug for shipment.
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In the bearing orchard early spraying with lead arsenate soon
aftfer the fruit sets will probably reduce the injury to the fruit,
as in the case of the codling moth which attacks the apple.

The la:rvae tunnelling in the twigs are mostly out of the reach
of arsenical poisons. Clipping off the twigs in winter—a cus-
tomary practice in heading back orchard trees—wwill undoubtedly
remove a small percentage of the larvae. These twigs should be
gathered and burned before the trees start into growth.

L

THE FALL WEB-WORM.'
Hyphantria cunea Drury.

Nearly every year in the latter part of the summer nests of the
fall web-worm are present on orchard, shade and woodland trees
throughout the State. These are more prevalent in some seasons
than others, and it is, of course, when most abundant that the
insect is the most destructive. In 1901, the fall web-worm was
exceedingly prevalent. It continued to be abundant through
1902 and 1903, though diminishing somewhat. From then until
the present, the nests have not been rare, though not sufficiently
common to receive particular mention in the annual report of
this Station. In 1916 this insect was noticeably more common
than for several years preceding, and in 1917 it was probably
more pr(?valent than since 1902. As no adequate account of
this insect has ever been published in this series of reports
the present paper was prepared to supply the want. f

REevaTIONSHIP TO OTHER INsEcTS.

T}}e fall web-worm is the larva of a moth belonging to the family
Afctu'dae or tiger moths. Most writers consider it to be Hyphan-
iria cunea Drury, but some recognize it as H. textor Harr., while
others consider the two species as identical, textor being a syn’onym
or possibly a variety of cumea. The Station collection containsi
one adult specimen labeled textor, and all others are labeled
Cunefz. The writer has madé no attempt to separate the two
Species. For the purposes of this article it really makes no differ-
énce. In Smith’s List of Lepidoptera, 1st edition, published in
1891, textor, punctatissyma and several other names are given
as synonyms of cumea. In the 2nd edition, published in 1903,
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and also in Dyar’s List of Lepidoptera, published in 1902, cunea
and textor are given as separate species. In the recent Check
List of Lepidoptera by Barnes & McDunnough, they are also
given as distinct species.

Dr. E. P. Felt* states that *“ the web made by the larva of the
more common species in this state (New York) belongs to Hypan-
tria textor Harris ” and that cumea may also occur “ but appears
to be rarer than the other species.” -In Banks’ Index of American

Economic Entomology, the references are given under cumea.
As most of the references in literature have been given under the

name of cunea, this name is used in the present paper.

INJURY AND HABITS.

The caterpillars injure trees of nearly all kinds by feeding

upon the leaves, often defoliating them. The nests or webs

usually occur on the ends of the branches. In this respect the f
fall web-worm differs from the tent-caterpillar (with which it is =
sometimes confused), which makes its nests in the forks of the =

main trunk or branches. The latter insect makes its nests in

May and those of the fall web-worm appear in July, August and
September. Moreover the tent-caterpillars go out of their nests =

to feed, and the fall web-worms always feed inside their nests,
as shown on plate XVII, b. When the leaves have been eaten,

they extend their nests to include fresh leaves and proceed to /’i'
devour them. In this way the nest may become so large as to "

involve the whole branch. All caterpillars hatching from a single
egg-cluster probably live and feed together in one nest.

When fully grown the caterpillars leave their nest and crawl

about seeking a place to transform. They are then from one to
one and one-half inches in length and are covered with brownish
hairs. The hickory tree shown on plate XVIII was entirely
defoliated by fall web-worms in New Canaan in 190I.

Foop PLANTS.

Some years ago the Bureau of Entomology of the U. S. De-
partment of Agriculture at Washington, D. C., compiled a list
of food plants containing 120 different kinds of trees, shrubs and
plants, upon which the caterpillars feed. This includes nearly
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all the fruit, shade, ornamental, and native woodland trees.
Pear, apple and cherry are commonly attacked. Elm, willow,
poplar, hickory, black walnut, black cherry, choke cherry, ash,
box elder and hackberry are common food plants, often being
who%ly or partially defoliated. We may therefore expect to see
this insect on almost any kind of tree or shrub grown in the State.

NuMBER OoF BRrRooDS.

There is usually but one brood each season in Connecticut, the
caterpillars appearing in late summer. In 1904, the W;'iter
observed one of the nests in New Haven, June 23, and rearing
adults, found that they laid eggs and that a second brood of
caterpillars had hatched by August 15. These caterpillars were
fed until nearly full grown, but as all members of the staff were
obliged to be away inspecting nurseries, they were not fed and all
died from starvation before transforming. This indicates that
tl.qe fall web-worm is partially double-brooded in Connecticut.
Since 1904, an occasional nest has been noticed in early summer
but most of them are seen later in the season. ;

.Be}ltenmﬁller* states that this insect is double-brooded in the
v1c.1n1ty of New York City, and Smith{ records two broods as
being normal in New Jersey. According to Dr. Howard, there
are two broods in Washington, D. C. On the other hand, Fernald
has studied the life history of this insect carefully in Massachusetts
and finds only one annual brood in that latitude.

Lire History.

Thg gdult female lays on the under side of a leaf a cluster
containing between 400 and soo eggs. This cluster is shown on
p%ate XVI, b. The eggs hatch in about ten days and the cater-
pillars feed gregariously and form a nest on the end of the branch.
In about six weeks they become full-grown and pupate under
rubbish, or attached to fences, tree trunks, etc., in light-brown
cocoons covered with the hairs from the caterpillars. The prin-
cipal or late brood passes the winter in these cocoons. Where

* Bulletin, A i | Hi

cigd merican Museum of Natural History, Vol. X, page 376,
T Insects of New Jersey, page 439, 1909.

IS;gFarmers Bulletin No. 99, .,U. S. Department of Agriculture, page 20,
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there are two broods the adults emerge in May, but in the north 1
where the insect is normally single-brooded the adults do not
appear until July. Where double-brooded, the first-brood cater- »3
pillars transform to pupae about July 1st and the adults emerge
about a month later. :

DESCRIPTION.

Egg. o.55 mm. in diameter, globular. Surface finely sculptured
or pitted. Light green or yellow when first laid, changing to a
lead color before hatching. Laid usually on the under side of a
leaf in a cluster containing from 400 to 500 €ggs, covered with
whitish hairs from the body of the female.

Larva. When first hatched, pale yellow with two rows
tubercles along the back, these tubercles bearing hairs. When
fully grown from 3o to 35 mm. in length; color variable. Mostly":
striped with dark brown or black and yellow. Some individuals
are nearly solid brown, some nearly black, while others are gray
or lead color. There are two rows of black and orange dorsal -
tubercles bearing hairs which are mostly light brown but some.
are nearly black and others white. These tubercles are really
part of a series of transverse rows, one row being borne on each
segment, and, except ventrally, surrounding it. The tubercles
all bear hairs nearly uniform in length, giving the caterpillar a
distinctly hairy appearance. Head and legs vary from light

brown to black. ;

Pupa. 8-1o mm. long, brown, with a more or less distinct
swelling near the middle and with the spiracles showing as pro-
jections along the sides. Enclosed in a thin, light gray cocoon, &
in which larval hairs and particles of dirt are mixed. The cocoons
are usually formed in clusters in the crevices on trunks of trees,
underneath fences, rubbish on the ground, etc. 3

Adult. Wing-expanse 25-35 mm. Front and rear wings white,
the front wings either pure white or more or less well-marked
with black spots. In the most prominently marked specimens
these spots form six curved transverse rows; this form has been
described as punctatissima. The immaculate form has been
described as variety budea Hiibn. There are all gradations
between these two forms. The rear wings often have one or more
black spots but many are immaculate. Femora yellow, tibiae

black. Eggs, adult and small larvae are shown on plate XVI.

of dark C'
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PARASITES AND NATURAL ENEMIES.

No doubt some of the birds, like cuckoos, shrikes, etc., which
Commonly attack hairy caterpillars, feed upon the fall web-worm.
perhaps the most important natural enemies are the four-winged
or parasitic flies belonging to the order Hymenoptera. = Of these,
three of the most important are Apanteles hyphantrie Riley,
Meteorus hyphantrie Riley, and Campoplex (Limneria) pallipes
prov. An egg parasite, Telenomus bifidus Riley, is said to some-
times destroy nearly all eggs in the cluster. In addition to the
pamsites mentioned above, the following have been reared from-
this or some other species of Hyphaniria: Campoplex fugitivus
Say, Apanteles lacteicolor Viereck, Pieromalus (Dibrachys) bou-
cheanus Ratz., Symtomosphyrum esurus Riley and Er‘emotvlus
glabratum Say. A dipterous parasite of the family Tachinidae
genus Tachina, has been recorded by Dr. C. V. Riley*, who state;
that this fly is fully as useful as any of the other insect parasites.

In addition to the parasites, there are several predaceous
insects that devour the larvae. These include the soldier bugs
Euschistus servus Say and Podisus maculiventris Say, in thhe,
Southern States the praying mantis, Stagmomantis carolina Linn.
and the wheel bug, Prionidus cristatus Linn., and the larva of ai
Carabid beetle, Plochionis timidus Hald. The adult moths are
eaten by various species of birds, spiders, dragonflies, robber flies
and the large ground beetle, Calosoma scrutator Fabr. j

In Kentucky in certain years the caterpillars are killed by a
fungus, Empusa grylliz Fres. ]

CoNTROL METHODS.

There are two common methods of controlling this insect on
orchard and shade trees, but in the woodlands there has been
no attempt to combat it. On small trees that can easily be
reached, it is a simple matter to clip off and burn the nest when
first formed and small, before the tree has been injured. Tree
pruners can.be used for this purpose on larger trees. It is also
feasible to kill the caterpillars in their nests on the tree by means
of a torch. = This will not seriously injure the tree as might be

* A S )
A vBulletm No. 10, Division of Entomology, U. S. Department of
griculture, page 52, 1887. Pl



324  CONNECTICUT EXPERIMENT STATION BULLETIN 203.
the case with the tent-caterpillar, where the nests are in forkg
of the branches. Fall web-worm nests are at the ends. The
of the torch will scorch some of the nearby leaves as well. b

Spraying with lead arsenate, using at least three pounds of § ¥
paste (or one and one-half pounds of the powdered or dry fo 3
in a barrel containing fifty gallons of water, will prevent am
serious or marked defoliation of the tree. This is, of course, ,
method generally practiced in Connecticut orchards, which neeg
to be sprayed systematically in order to obtain good fruit. Shad,
trees can also be sprayed, and are sprayed in many Connectic uf
towns and cities. "The expense of spraying woodland would b
prohibitory. Certain small areas are sprayed each year in gip"’
moth infested regions in the eastern part of the state, and
course the spraying effectually controls the fall web-worm. 4
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THE HICKORY TUSSOCKsMOTH, HALISIDOTA CARYAE
HARRIS, AND OTHER CLOSELY ALLIED SPECIES.

The report of this Station for 19o7, contained on page 332
a brief notice of the hickory tussock moth, and illustrations were
given on plate XV. During the past ten years this insect has
had its ups and downs, but in 19?7 it seemed to be more abundant
than for many years. Late in the summer the caterpillars were
seen crawling about on walks, fences, trunks of trees, etc., seeking
a place to pupate. Associated with the hickory tussock moth
caterpillars were the caterpillars of the white-marked tussock
moth and many larvae of the tessellated tussock moth, Halisidota
tessellaris S. & A. The latter is not as common normally in
Connecticut as caryae but in some localities in 1917 it approached
it closely in abundance. The larvae of both species are shown
on plates XIX and XX. Plate XX, ¢, shows the cbcoons,
probably of both species, on the trunk of a sugar maple tree
growing along one of the streets in New Haven.

These tussock moths belong to the family Arctizdae and are
closely related to the fall web-worm described on page 322 of this
report. There are three species in Connecticut: Halisidota
caryae, H. tessellaris and H. chulata. Though the first two are
fairly common, maculata is rather rare about New Haven but is
said to occur more abundantly farther north. Maculata feeds on

- willow, poplar, alder and oak; caryae feeds on oak, elm, maple,

hickory, walnut, poplar, willow, ironwood, hornbeam, chestnut,
linden, locust, apple, cherry, larch, etc.; tessellaris is known to
feed upon maple, oak, elm, beech, June berry, locust, hornbeam,
hickory, walnut, ash, sycamore, witch-hazel, huckleberry, chest-
nut, willow, poplar, tulip tree, sweet gum and linden. It will be
seen from the list given above that these tussock moths are
somewhat general in their feeding habits and it would not be
strange to find them devouring almost any kind of foliage.

The adults of all three species appear in June and July and the
females lay their eggs on the under sideof the leaves of their host
trees. The hickory tussock moth deposits eggs in a patch about
an inch broad. The young larvae feed gregariously at first and
greatly resemble those of the fall web-worm, but as they increase
In size they take on characteristic markings with each moult.
Next to the last instar, they are covered with white hairs prettily
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ornamented with black spots, and with two pencils of black hairg
near each end of the body, as shown on plate XIX, bl the
last caterpillar stage, just before pupation, there is a continuous
black stripe along the back with the black pencils as descri ed
above. The caterpillar is then about one and one-half inches
long, and is shown on plate XIX, b.
The caterpillar of the tessellated tussock moth varies fros ‘*‘
gray to yellow, and does not have such a prominent black stripe
along the back. On the second segment back of the head, the
is on either side a lateral black pencil with two white ones under it:
On the third segment there is a similar black pencil with one
white one under it. This larva is about one and one-fourth
inches long and is shown on plate XX, b.
The adults of both species are about the same size, and ha
a wing-expanse of about two inches. Caryae has light brow :
fore wings marked with silvery white spots; rear wings ne
white, being light brown or yellowish. Body buff or light br
Tessellaris has both wings of nearly the same color, light brown
semi-transparent. The fore wings are marked transversely witk
inconspicuous blocks of darker color; rear wings without markin
Body buff or light brown. Maculata resembles caryae but
light brown instead of white markings on the fore wings.
The cocoons are ash gray and are formed on the trunks of tre
sides of buildings, fences, walls, etc. There is only one brood
each year and the winter is passed in the cocoon. 8
A description of all stages, and illustrations of the whites
marked tussock moth (Hemerocampa leucostigma S. & A.)
be found in the Report of this Station for 1916, page 105.
Wherever these tussock moths become so abundant as to
defoliate trees, the remedy is to spray with lead arsenate, using
.three pounds of the paste in fifty gallons of water. Properly
sprayed orchards will not be injured. In addition to spraying
with poison, the caterpillars can be Killed when found, and the
cocoons can be removed from the trunks of trees during the:

winter months.’
THE WALNUT CATERPILLAR.
Datana integerrima Gr. & Rob.

This caterpillar feeds in clusters on black walnut, butternut
and hickory, often defoliating trees, and was particularly abundant
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in the State in 1917. It has been mentioned in preceding repurts
of this Station as follows: 1gor, page 275 (brief note); 1905
page 257 (ba.re mention); 1906, page 298 (bare mention)" 1914,

age 191 (brief note with one illustration); 1916, page 14:) (briet:
note). The purpose of this article is to give a more exte ded
account of‘ the insect so that property owners and caretakers
will recognize it. Several times this insect has been reported to
the Station as being the gipsy moth.

On August 16, the entomologist was called to Clintonville
where several black walnut and hickory trees were being defoliated'
One large b}ack walnut was about half stripped and the leaves"
were fast disappearing. Nearly every branch contained one or
more clusters of caterpillars, all eating away on the leaves. A
small tree of the same kind nearby had been wholly strip.ped

_ Hickory trees along the road not far away were also infested

some branches being then denuded.

Caterpillars were received on black walnut from iVIeriden
August 10; East Haven, August 13; Wethersfield, August 2 t
and on hickory, Wethersfield, August 30. i i i

The caterpillars are gregarious and may be seen feeding in
clusters near the ends of the branches. When full grown the ge).re
about two inches long, black, and covered with whitish }z’airs
The appearance of a single caterpillar is shown on plate XXI b.
Just before pupating the caterpillars separate and crawl u a;na
down the trunks of the trees and along the ground. Onepoften
sees them crossing the highway and wonders where they ar
going; probabl}'r either seeking more food or a place to pupzte :
k. Before rez?.chglg maturity these caterpillars have the ha:Dit

congregating in masses on the trunk or larger branches for the
Ir)nur;p'ose of moulting. The discarded skins remain on the tree
of( tErelg a patgl of fur, as shov‘{n on plate XXI,d. All larvae
e h§§3u§ c;ztarfa are gregarious, apd when disturbed elevate
o S i’m tails in a characteristic and peculiar manner, as
i i;l t}; :,ter XXci d.h The chrys?.lid is a naked brown pupa
s oty Ogo gtzr; Chwy :;:_ the s?eql?s passes the winter. There
SDFI;ZZ z;(fiult‘i is a tan?colored or réddish-brown moth with a wing-
i Zi z; Ot;tl.two inches. The forewings are crossed with more
» Of\a besa ;réicfufiit&eg aﬁd d.arker bands. A patch on the thorax
sioe. LI plater)l( ;?Etar'nahogany red. The adult, natural

»
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Though this insect is not of tremendous economic importance.
it is conspicuous and people wonder what it is. Moreover, iﬂ‘
works very rapidly and the trees attacked are soon stripped
but this stripping, coming as it does so late in the season, does
not seriously impair the vitality of the trees, which may put out
leaves the next season as if nothing had happened. Of course
it makes the trees unsightly and if followed year after year WouI
soon weaken, and perhaps finally kill them. :

Spraying the foliage with lead arsenate at the usual stren
will prevent injury or will kill the caterpillars which feed upor
the leaves.

The caterpillar is parasitized by a small, four-winged ﬂ,f:
Meteorus communis Cresson.

As these caterpillars are conspicuous and feed in clusters on the

caterpillars can also be crushed.

THE YELLOW-NECKED CATERPILLAR.

Datana manistra Drury.

Closely allied to the walnut caterpillar, but differing from
by being more distinctly yellow and striped, is a species commao
on apple, especially young trees, in August and September
known as the yellow-necked caterpillar, Datana ministra. Th
caterpillar, like the walnut caterpillar, feeds gregariously, eack
egg-cluster hatching into a colony. The caterpillars continue
to feed together until they strip their branch or tree and seek
more food, or until they moult or transform to the pupa stage.

The yellow-necked caterpillar was very abundant in 1917, and
we found colonies in nearly every nursery where apple stock 18
grown. In newly-set orchards, it always appears and alarms the
owner by proceeding to strip some of his choicest trees. It
occasionally feeds upon other kinds of trees. Thus on August 9;
we received specimens on cherry from New Britain; on apple
from Southbury, August 1o; Durham, August 15; New Haven
and Hamden August 16, on willow, Stonington, September 10
Assistants from this office observed it in Ellington, Manchester,
Durham, Wallingford, New Haven, New Canaan, and probably
in many more towns when inspecting nurseries. :
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When fully grown the caterpillar is about two inches in length,
striped lengthwise with yellow and black, the stripes being nearly
equal in breadth, except for a broader black stripe along the back.
Head and legs black and shining. An orange-yellow cross band
next the head doubtless gives this caterpillar its name. The
body is sparsely covered with rather short and weak light-colored
hairs; it does not have the distinctly hairy appearance of the
walnut caterpillar nor does it leave hairy patches on the trees
where moulting takes place. Like the walnut species, however,
when disturbed it elevates head and tail and would thus be
recognized as a Datana. The adult closely resembles that of
the walnut caterpillar and only specialists can separate them.
Larvae and adults of both sexes are shown on plate XXII. There '
is only one generation each year, and it is as a cocoon in the
ground that it passes the winter. Apparently this species is not
strongly parasitized but Apanteles lacteicolor Viereck and Hetero-
pelma datane Riley have been reared from Datana and may be
expected to attack it.

What has been said of injury and control measures relating to
the walnut caterpillar applies also to this species, except that on
one’s pet apple trees in the orchard the caterpillars are sooner
noticed, and the discovery is made with greater alarm. But
here, also, as it is chiefly young trees that are attacked, it is easier
to remove and destroy the colonies. Spraying also would be
easier on young and small trees. By no means should young
orchard trees be allowed to become stripped. In order to make a
good orchard, all trees should be kept free of pests and constantly
growing and thrifty. Stripping will check their growth if it does
not greatly weaken them, and to permit it is indefensible. All
such trees should be sprayed each year with lead arsenate, and a
close watch should also be kept, and if a colony of these cater-
pillars be noticed, drop all other work until the pest has been
eradicated.

THE RED-HUMPED CATERPILLAR.

Schizura zﬁbncinﬁa S. & A.

Belonging to the same family (Notodontidae) as the walnut
Caterpillar and the yellow-necked caterpillar, but to a different
genus, is another peculiar and characteristic defoliator of young

e
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apple trees in late summer, known as the red-humped caterpillar,
Schizura concinna. ‘This name was given it because the prominent
fourth segment from the head is bright coral red in color, as A,»J
also the head. The body of the caterpillar is narrowly striped
lengthwise with orange, brown and white. Nearly all the segmentg
bear short and rather stout black spines or protuberances PTO-
jecting upward on the back. These are longest in the vicinity
of the “hump” or fourth segment. Length about one and
one-half inches. b
The adult moth has a wing-spread of about one and one-h;
inches. The female is not conspicuously marked but both fr
and rear wings are grayish brown, the fore wings shading cost
into a lead gray with small apical black spots. The male 1s mu
more prominently marked, the fore wings being brown and crea
with a shading of gray on the front margin, especially near
apical spots. The rear wings are cream with a black spot ne:
the anal angle. Body of both sexes gray. Both larvae and aduli
are shown on plate XXIII. There is one generation each yi
the insect hibernating in a slight cocoon under rubbish on the
ground. This insect is perhaps less common than the yello
necked caterpillar, and though it feeds gregariously, the cater:
pillars do not form such conspicuous clusters on the twigs. Th
do not elevate their heads when disturbed, like Datana, but th
tails are elevated all of the time when they are feeding and crawlk
ing about. Like the yellow-necked caterpillar, this species 18
found upon young apple trees in nurseries and in newly-sef
orchards, but is by no means confined to the apple. It may
feed upon almost any plants of the family Rosaceae. 3
The caterpillars are parasitized by an ichneumon or fo 1-
winged fly, Campoplex (Ameloctonus) oedemisiae Ashmead, which
was reared in Connecticut from larvae collected at New Canaa
September 22, 1905, by B. H. Walden. Parasitized larvae are
shown on plate XXIII, b. Spraying with lead arsenate is the
remedy unless destroying by hand can be practiced. 4

SOME INSECTS INJURING STORED FOOD PRODUCT
IN CONNECTICUT.* : 1
The importance of growing more food for the people of t

* This paper was published as Bulletin 195, and distributed in Augus !
It is here reprinted with appropriate emendations. i
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country cannot be over-emphasized, and the various efforts along
this line and the publications giving information regarding
methods are all praiseworthy. Nevertheless, it is perhaps equally
important to conserve the food supplies already grown and
stored. It has been estimated that insects take an annual toll
of about five per cent. of the value of the stored food products,
amounting to $200,000,000.00 each year, in the United States.
Most of this loss is wholly preventable if attention is given the
matter at the right time, and there is no time when control
methods can be enforced with greater profit to the owner, or with
greater benefit to our country and to mankind 'than the present.

The object of this paper is to place before the people of Con-
necticut a brief account of the principal insects attacking and
injuring stored grains and food products in the state, and to
suggest methods of controlling them. The accompanying plates
are for the purpose of illustrating the text and of giving an idea
of the general appearance of the insects.

These insects belong in two large natural groups: the Beetles
(Coleoptera) and the Moths (Lepidoptera). The principal fea-
turgs of each are given to enable the reader to identify the
species, but as control measures are similar for all, information
on this point is given in a separate chapter on page 339 of this
report.

THE GRAIN BEETLES.

Tae CommoN MEearL WorwMm, Tenebrio molitor Linn.

In and around the bottoms of bins and barrels where corn meal,
flour, or other cereals are stored, one often finds yellow larvae
about an inch in length and resembling wire worms. These
feed upon the meal and are called meal worms.

The adult is a shining, black or dark brown beetle, somewhat
more than half an inch in length, with thorax rather finely punc-
tured and wing-covers. longitudinally striated or grooved. The
begtle lays its white eggs in the meal, usually in masses, with a
Juice or sticky material which catises the meal to adhere to the
eggs. The eggs hatch in about two weeks and the larvae feed
upon the meal for three months or longer before pupating. The
pupal stage requires about two weeks, and normally there seems
to be but one generation each year. The adults mostly emerge
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in }the spring, but where the meal is stored in the house, or in a
heated building, they may appear at any time of the year. This

insect is shown on plate XXIV, b.

TuHE DARKER MEAL WoRrM, Tenebrio obscurus Fabr.

This insect is much like the preceding except that the larvae

are darker in color and the adult beetles are dull instead of shiny.

The life history and injuries are similar and both often occur in ‘L

the same place.

The treatment is also the same for both species, viz.: fumi-

gating with carbon disulphide or heating the meal in an oven for
a short time.

TaE CADELLE, Tenebrioides mauritanicus Linn.

The larva of this beetle is dirty-white, with head, prothorax :

and tip of abdomen dark brown, and when fully grown it measures

about three-fourths of an inch in length. It has the habit of

tunneling into wood to make its cocoon, at least when soft pine
is available. The pupa stage evidently lasts three or four weeks.
The adult beetle is brown and shiny, and about three-eighths of

an inch long. It lays white eggs which are a trifle over a m1111- 1

meter long and one-fourth as thick.

There is a single generation annually, and the cadelle feeds on
various kinds of stored foods and plant products and is also \‘
partially predaceous, as Chittenden* states that both larvae and
adults attack and destroy other grain insects which they en-
counter. Nevertheless, the cadelle is capable of causing consider-
able injury and the treatment is the same as for the other meal
worms. The larvae of the cadelle have been reported from many
unexpected places, such as in sugar, in bottles of milk, in powdered
hellebore, and boring through the parchment paper of jars of
jams and jellies. In some of these places they probably occurred |

accidentally. Larva and adult are shown on plate XXIV, d.

Tue Pea WEeEevVIL, Bruchus pisorum Linn.

The adult beetle is about one-fifth of an inch long, and the :
wing covers are marked with small black and white spots. It

* F. H. Chittenden, Farmers’ Bulletin No. 45, U. S. Department of

Agriculture, page 19, 1896.
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lays eggs singly on the outside of the green pods in the field,
and the larva tunnels through the pods and into one of the green
peas. The insect does not mature until the peas have ripened
and have been harvested and placed in storage. Then it is com-
mon to find a single round hole in a pea where the adult has
emerged. Sometimes nearly every pea has a hole in it, and
many larvae are unquestionably cooked and eaten in green peas;
but the insect does not go on breeding in dry stored peas, there
being only one brood each year.

The pea weevil is more serious in the Middle Atlantic than in
the Northern States, but it is present in Connecticut. In the
Southern States it is claimed that late planting brings compara-
tive immunity from attack but in the writer’s experience late
planted peas seldom produce a satisfactory crop here. Hence it
is better to treat the seed soon after harvesting, and to make
allowance in planting for a certain percentage of injured seed.
This insect is shown on plate XXIV, e.

Tue CommonN BeaN WEEVIL, Bruchus obtectus Say.

This is probably the greatest enemy of beans in Connecticut,
and though in size somewhat smaller than the pea weevil and
resembling it in color and markings, it differs from it by con-
tinuing to breed in the dry, stored seed. There are six genera-
tions annually in the District of Columbia, and a smaller number
in the northern states. Stored beans are often entirely destroyed,
or at least rendered unfit for planting, or as food for man or
beast. The beans often have several holes in each where the
adults have emerged, and as many as 28 have been found in a
single seed. Severely weeviled beans are almost useless for
planting, but the good seed may be separated from the infested
seed by throwing into water. The injured seed will float and

may be discarded. This beetle and its work are shown on plate
XXV.

THE Four-SportED BEAN WEEVIL, Bruchus quadrimaculatus
Fabr.

This species is somewhat more slender than the preceding and
has different markings. . Its habits and life history are similar
and the same control methods may be practiced.

A
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Tue Druc Store BeEeTLE, Sitodrepa panicea Linn.

Of all the insects attacking stored food products, perhaps none
is more cosmopolitan or feeds upon a greater number of different
kinds than the drug store beetle. It is a common pest of all

kinds of stored vegetable foods and may be found in breakfast

foods, or the dried roots, stems, bark, and seed capsules com-

monly called spices. It feeds also on the parts of plants used as -__.

drugs, often eating those which are bitter and poisonous to man.
It has been recorded as attacking forty-five different drugs. It
is now distributed throughout the civilized world, and four or
five generations may occur in a year, especially in a heated
building.

The beetle is about one-tenth of an inch in length, covered
with a silky pubescence, and reddish-brown in color. The wing-

covers are longitudinally striated and the antennae terminate in' 4
three long segments forming the so-called * club.” The larvae =
are white, with dark mouth parts, and assume a curved attitude
when at work in their burrows. The adult is shown on plate ;

XXV a

Tue Conrusep Frour BeetLE, Tribolium confusum Duv. and

TuE Rust-rRED FLOUR BEETLE, Tribolium ferrugineuwm Fabr.

The confused flour beetle has been known to occur in this b

country for nearly twenty-five years and has caused injury

throughout the land. It attacks seeds, stored cereals and other

starchy foods and drugs, and is a pest in flour and grain mills.

The adult is a flattened brown beetle, less than a sixth of an
inch in length. There may be as many as four generations
annually in a heated storehouse.

The rust-red flour beetle closely resembles the preceding, but
is not nearly as common in Connecticut. It is a pest in the
Southern States and is often shipped north in rice or other starchy
food products.

THE SAW-TOOTHED GRAIN BEETLE, Silvanus surinamensis Linn.

One of the most common beetles in grain and stored food
products is the saw-toothed grain beetle. Itisless than an eighth
of an inch long, flattened, grooved longitudinally, with teeth-
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like projections on the sides of the thorax, and brown in color.
The larva is white, extremely active, and makes its pupa case on
some convenient surface by joining together particles of the
infested material with some adhesive substance which it secretes.

There are probably four or five generations each year, and the
beetles eat through paper bags and pasteboard boxes to reach
foodstuffs inside. Though perhaps preferring farinaceous foods,
this beetle often infests fruits and almost all kinds of stored
food products. This beetle and its injury to corn are shown on
plate XXVII, a and c. 2

A flat, smooth, reddish-brown beetle, st111 smaller than the pre-
ceding, is occasionally found infesting wheat bran or other cereals.
This is Lemophleus pusillus Schr., one of the minor pests but
nevertheless capable of causing much injury.

Tre GraNaArRY WEEVIL, Calandra granaria Linn.

Both this weevil and the following belong to the family Calan-
dridae. or snout beetles. The adult is a shiny reddish-brown
snout beetle nearly an eighth of an inch in length, with a long
proboscis. The larva is a legless grub. Both adult and larva
feed upon the kernels of the grain. There are four or five genera-
tions each year in the vicinity of Washington, D. C., and more
farther south. It attacks and injures maize and all of the small
grains. .

Tre Rice WEEvIL, Calandra oryzae Linn.

This species resembles the preceding except that it is dull
brown instead of shining, and the thorax is more densely pitted.
There are four more or less distinct red spots on the wing-covers.
This insect is often found in the field and takes its name from
the rice which it infests. Its habits and life history are otherwise
similar to the preceding. It is shown on plate XXIV, c.

THE FLOUR AND MEAL MOTHS.

Trae INDIAN MEAL MoTH, Plodia interpunctella Hubn.

Considerable damage is done éach year in mills, granaries, seed
warehouses, etc., by the Indian meal moth, which is also a com-
mon pest of the household, as it attacks nearly all kinds of
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vegetable food products. Each year some food material infested
by this insect is brought to the writer’s attention. In 1905 some
large seed warehouses near New Haven were found infested,
and one room was fumigated with hydrocyanic acid gas. This
treatment killed the larvae crawling about, and those at work
near the outside of the bags, and at first seemed to be effective.
Later, however, living larvae appeared from inside, showing that
the gas did not penetrate far into the mass of grain.

The larvae web together the grain and flour, especially around
the outside. One 1oo-pound bag of corn was emptied and seven
pounds adhered to the bag. The kernels were eaten at the
embryo, and are shown on plate XXVIIL, d.

The eggs are small, white, and laid singly or in groups, and
each female may lay as many as 350. The larva is whitish, and
spins a silk thread wherever it feeds and travels, and the web

Pigure 4. Indian meal moth. a, adult; b, pupa; ¢, larva, side view;
d, head of larva, front view; e, first abdominal segment of larva;f, larva,
dorsal view—all greatly enlarged. (After Chittenden, Bur. of Ent.,

U. S. Dept. of Agriculture.)

holds together the particles of food material. Pupation takes
place in a silken cocoon-like web from which the moths emerge.
From four to five weeks only are required for a generation to
develop. In a heated building this insect will breed throughout
the year.

The adult is a small moth having a wing-spread of about five-
eighths of an inch; forewings whitish at base with distal half

reddish-brown, as shown in figure 4.
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THE MEDITERRANEAN FrLour MortH, Ephestia kuehniella Zell.

This insect is regarded by Chittenden as the most important
of all the species infesting flour and grain mills. It has been
reared from flour in New Haven and has been taken at Branford.
In life history and injury the Mediterranean flour moth resembles
the Indian meal moth, and in heated buildings five or six broods
may occur each year. The moth is shown on plate XXVI, c.
It is larger than the Indian meal moth and has a wing-spread of
about an inch. The forewings are dull lead-gray, crossed by
zigzag darker lines or bands. Not only does this insect injure flour
and grain but also feeds upon almost any kind of stored vegetable
food products.

Tue MEeAL Snxout MortH, Pyralis farinalis Linn.

This insect infests flour, meal, and other stored food products,
though not as serious a pest as the Indian meal moth or the
Mediterranean flour moth.

The larvae have the habit of constructing long tubes by bind-
ing together with silk small particles of the meal or food material.
In these tubes the larvae live and hide until fully grown when
they leave the tubes and spin their cocoons, usually in or just
outside of the infested material. There are probably three or
four generations each year, though further studies are needed in
this latitude to determine this point.

The adult has a wing-spread of about an inch, is light brown,
with thorax, base and apex of fore wings darker brown, and with
whitish wavy lines crossing front and rear wings, as shown on
plate XXVI, a.

THE GRAIN MOTHS.

TuE ANGoumors GrRAIN MortH, Sitotroga cerealella Oliv.

This destructive insect was known in France nearly two hun-
dred years ago, and was somehow brought to this country in
the early colonial days, and became established in North Carolina
and Virginia. Since then it has spread northward to Massa-
chusetts, New York and Michigan and throughout the southern
states, where it does much damage. The writer first noticed it
in Connecticut nearly 4wenty years ago, and has run across it a

R
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number of times since. It is primarily a pest of stored grains,
especially corn on the ear, which if infested soon appears as shown

on plate XXVII, b. The emerging moths leave small circular
holes in the kernels. Infested grain is injured not only for seed,
but also for feeding purposes; as it has been estimated that it
loses within six months 40 per cent. of its weight and 75 per cent, =

of the starchy matter. The moth lays whitish eggs on the kernels
of corn, and they soon turn to a pale reddish color and hatch in

five or six days. Two or more larvae may occupy a single kernel =
of maize, though only one occurs in a grain of wheat. The adult =
is a light, grayish-brown moth, having a wing-expanse of about =
half an inch, somewhat resembling a clothes moth. Out of =
doors in the southern states there are-at least four broods annually |

and the larva passes the winter in kernels of grain. In this climate
it breeds only in stored grain, and in heated buildings this goes

on continuously, there probably being five or:-six generations, 3

depending upon the temperature.

Tue EurorEaN GrAIN MotH, Tinea granella Linn.

Compared with the Angoumois grain moth this moth is of
secondary importance, and seems to be not especially destructive A
in the United States. It infests all kinds of cereals, and as each =
larva may pass from one kernel into another, webbing them
together until twenty or thirty grains are spoiled, it is apparent

that considerable injury must result.

This moth was first found in Connecticut, in 1906,* in a seed |
warehouse in Milford. It is now distributed throughout the =

northern states.

The adult is a slender moth with a wing-spread of half an E
inch, creamy white mottled with brown. This moth and its =

work are shown on plate XXVI, b and e.

OTHER INSECTS OCCASIONALLY ATTACKING
FOODS.

The large cabinet beetle, Trogoderma tarsale Melsh., frequently
injures seeds and is shown on plate XXVI, d. The small cabinet °
etle, Anthrenus verbasci Linn., and the black carpet beetle, =

* Report of this Station for 1906, page 305.
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Attagenus piceus Oliv., occasionally attack and injure food prod-
ucts, though the latter is a more important pest of clothing.

The larder or bacon beetle, Dermestes lardarius Linn., the red-
legged ham beetle, Necrobia rufipes Fabr., and certain species
of mites of the genus Tyroglyphus sometimes injure dried meats,
cheese, dried fruits, cereals, etc. The cigarette beetle, Lasio-
derma serricorne Fabr., though primarily a pest of tobacco, feeds
upon the spices, rice, figs and many other food products. Then
the cheese skipper, Piophila case: Linn., which occurs every-
where, often attacks cheese and the larvae may be found tun-
neling in it. = Cheese should be kept covered and should be
examined every day in warm weather. Hams and other kinds
of meat are infested only in certain. portions which can be cut
off and the remainder used for food.

A species of book-lice, Troctes divinatorius Miill. (order Cor-
rodentia), was found eating corn at the Station in 1g9oo. The
sample was stored in a ground glass-stoppered jar. The outer
surface of the kernels was wholly eaten off, so as to render the
variety wholly unrecognizable.

Cockroaches and ants are also frequently injurious in pantries
and storehouses. The former are usually susceptible to the
influence of powdered borax, and ants can usually be driven away
by scattering naphthalene flakes about on the floor and shelves,
especially where the ants have their runways.

The other insects mentioned in this chapter without control
methods may be killed by heat or by fumigation.

CONTROL METHODS.

' The chief methods for preventing da:nage by the insects men-
tioned in the foregoing pages are: the use of high and low
temperature, air-slaked lime, pest-proof packages and fumigation.

TEMPERATURE.

Temperature is recognized as an important factor in insect
development, and often detefmines in a measure the number of
annual generations of certain species. Extremes in temperature
are sometimes employed for the control of insects.
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HEear.

It has long been known that heat will kill insects, and one of

the simplest methods of déstroying them in small packages of
flour or other food products is to heat it in the oven for an hour
or so. Following this idea Professor George A. Dean started
some experiments in Kansas in 1910 to determine the fatal high =
temperatures for certain grain-infesting insects, and found that =
few insects can withstand a temperature of from 118°-125° F.
for any length of time. In a mill there are accumulations of .
meal and floor dn the floor, beams, machinery, and in the corners
everywhere in which insects can breed. To keep a mill free

from this accumulation and absolutely clean is almost an impos
sibility. By the use of heat, however, the insects can be killed
from time to time without serious inconvenience, without shut

ting down the mill, and without great expense. It requires extra -

steam pipes sufficient to raise the temperature to about 120° F.,
and to keep it there for a period of five or six hours to allow th

heat to penetrate the bins and bags of grain. Professor Dean has
published three papers on this subject,* and any one interested

should write to him for further advice.

Any grain or seeds which are intended for planting should not
be heated to a point much greater than 130° F. as there is danger
of injuring the vitality, which with some seeds ceases if the tem- =

perature approaches 150° F.

Any product to be used for food will not be injured by this |
heating method and even the eggs and larvae, as well as the adult.

insects, are killed by it.

CoLp.

A low temperature is not so' frequently used for destroying ‘7"‘
insects, yet it has been known for a long time that insect develop- =

ment is arrested or suspended altogether in cold storage.

Mr. J. A. Mantert of Storrs, Conn., states that the bean weevil i
will not breed in cold storage and suggests that beans be stored

* Journal of Economic Entomology, Vol. IV, page 142, 1911; Vol. VI, 3

page 40, 1913. Kansas Agricultural Experiment Station, Bull. 189,

July, 1913.
T Journal of Economic Entomology, Vol. X, page 193, 1917.

¥
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in unheated buildings. This idea may be carried out in practice
with certain other stored food insects but the exact temperatures
have not yet been determined for all species.

A1r SLAKED LIME.,

A very simple and promising treatment to prevent weevil
injury to peas, beans, cow peas and possibly to other kinds of
seeds has recently been discovered by Mr. Z. P. Metcalf* of
the North Carolina Station. This consists of applying air-slaked
lime to the seeds, using one part by weight of lime to two parts
of seeds when placing the crop in storage. For small quantities,
say less than a half peck, Professor Metcalf advises the writer
in a letter that four parts of lime should be used to one part of
seeds; for quantities between a half peck and three bushels, use
equal amounts of lime and seeds. The quantity of seeds to be
stored thus influences the effectiveness of the treatment. and
necessitates greater proportions of lime for small quantities. In
time this method may be found applicable to other kinds of seeds
and against other insects. It has the advantage of being harm-
less to seeds and to the operator, as well as being convenient to
procure and relatively inexpensive. Professor Metcalf is now
completing further tests of this material. Plate XXV, ¢, shows
untreated seeds and those treated with lime.

PEST-PROOF PACKAGES.

Materials sealed in glass or metal containers are usually safe
against insects as long as they remain unopened. We have a
number of records showing that the smaller beetles, like the
saw-toothed grain beetle, will*enter poorly stoppered glass bottles
and jars and even tin-stoppered cans. The material is of course
often infested before placing in the containers.

Mr. William B. Parker of the U. S. Bureau of Entomology
has made investigations and suggestst a sealed paper carton for
packing cereals which are to be placéd upon the market. While
this may prevent infestation in’ stores and warehouses, in the

* Journal of Economic Entomology, Vol. X, page 74, 1917.
{ Bulletin 15, U. S. Department of Agriculture, 1913.
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household many opened packages often attract insects, and if
stored for a long time no paper package is insect-proof. Hence !
other methods must be resorted to, especially in dwelling houses, ‘
to keep the foodstuffs free from insect attack.

FUMIGATION.

Fumigation has long been practiced to kill insects in seeds and
food substances. For this purpose two materials are commonly
used, viz., carbon disulphide and hydrocyanic acid gas.

CARBON DisuLPHIDE (BISULPHIDE).

temperatures, more readily in warm weather, and the fumes are
deadly to all forms of insect life. ~Carbon disulphide may be
purchased in pound bottles from any wholesale druggist, and as
it is inflammable when the fumes are mixed with air, it should
not be used by any one smoking, or at night with oil or gas ligh

near. As the fumes are heavier than air ‘the liquid should be
placed on top, rather than at the bottom of the grain, seeds or
material to be treated. It should also be placed in a shallow dish 1
to facilitate volatilization. The quantities used are about one:
pound to ‘each 40 bushels of seeds, or to each roo cubic feet of -
space. In a tight barrel containing grain or seeds, about one-
half cupful of the liquid should be placed in a saucer on top of
the seeds, the barrel covered tightly and allowed to remain all
day or longer. For smaller receptacles, use proportionate quan--
tities of the liquid. Carbon disulphide is more convenient, less-
dangerous to the operator, and its fumes penetrate better than
hydrocyanic acid gas. A recent bulletin by Dr. Hinds* contains
much information about carbon disulphide and may be obtained
by applying to the U. S. Department of Agriculture, Washing-
ton, D. C. 3

Hyprocvanic Acip Gas.

This is a deadly poisonous gas generated by putting together |
cyanide, sulphuric acid and water.’ Potassium cyanide was

* Parmers Bulletin 799, U. S. Department of Agriculture, June, 1917. 1
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formerly ;recommende'd, but sodium cyanide is now the cyanide of
commerce and is effective. The quantities for oo cubic feet of
space are as follows:

Sodinmreyanige: /L v s el T el OF 1/0%.
Commercial sulphuricacid............. 2 fluid ozs.
Rt e E I e S S v 4 fluid ozs.

If a room is to be fumigated its cubic space must be ascer-
tained and the chemicals carefully weighed or measured. It
must be made reasonably tight, and provision must be made for
opening from the outside at least one window or door, besides the
exit. The generating jar may be earthen or stoneware but never
metal. The acid may be diluted with the water, the cyanide
placed in a paper or cheescloth bag, and when all is ready the
operator should drop the bag into the jar and with bated breath
retire at once and close and lock the ‘door. One full inhalation
of this gas will drop a man, and no carelessness should be per-
mitted. The house or room should be exposed for at least two
hours and may remain closed over night or over Sunday. The
fumes do not penetrate as well as those of carbon disulphide.

Recently Mr. E. R. Sasscer of the U. S. Department of Agri-
culture has devised an apparatus for fumigating cotton bales,
jbags of seeds, etc. By removing the air and forcing the gas
into a partial vacuum thus created, most insects are killed with
a half hour exposure.* On account of the danger, trouble of
generating, ete., the average farmer and householder wilt seldom
use hydrocyanic acid gas and will find carbon disulphide or heat
sufficient to meet his needs.

SUMMARY.

Much damage results each year in Connecticut to cereals
fm'd other stored food products from the attacks of insects. This
mjury has been estimated at five per cent of the total value of
the products, or $200,000,000.00 each year for the United States
and is wholly preventable. . - :
terThe insects are c}.1ieﬂy beetles (Coleoptera) and moths (Lepidop-

a)_. The former include the meal worms, cadelle, pea and bean
Weevils, drug store beetle, confused flour beetle, rust-red flour

* f 5
Bulletin 186, U. S. Department of Agriculture, 1915.
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moth, Angoumois grain moth, and European grain moth. Other:
insects like the cheese skipper (a fly), a book louse, ants, cock-

roaches, and even mites occasionally cause damage. i
The most important of these pests are’described briefly in th
preceding pages. ; 2

Most of these insects may be destroyed by raising the tems:
perature to a point between 120° and 130° F. for five or six hours,
The vitality of seeds is endangered if the heat approaches 150° B
but the material would not be injured for food.

Food kept in cold storage will not be injured by insects.

Various pest-proof packages have been devised, but fo
often becomes infested in them, and no package is pest-pr
after the seal has been broken.

Air-slaked lime applied to seeds when placed in storage ¥
prevent most of the damage caused by the pea and bean wee
The proportions are as follows: For small quantities, say less th
a half peck, four parts of lime to one part of seeds; between a
peck and three bushels, equal parts of lime and seeds; for greate
quantities, one part of lime to two parts of seed.

Fumigating with carbon disulphide, using a half cupful to
barrel, will rid the material of insect life. This liquid should
placed on top of the infested material, and should not be u
near a fire as it is inflammable. The container should be tighti
covered for twenty-four hours or longer.

Hydrocyanic acid gas may also be used but is not advise
except in particular cases, as it is deadly to breathe and d
not penetrate masses of flour and grain readily. Seeds a
food materials if thoroughly aired are not injured by carbo
disulphide or hydrocyanic acid gas, either for food or for planti

For more detailed information on this subject the readet
should refer to pages 330 to 343 of this Report. i

)
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MOSQUITO WORK IN CONNECTICUT DURING 1917.

By B. H. WALDEN.

Legislation. The State law providing for the elimination of
mosquito breeding places, Chapter 264, Public Acts of 1915 (See
1sth Report Conn. State Entomologist, page 141, 1915), was

. amended by the 1917 Legislature to read as follows:

Chapter 402.

AN ACT AMENDING AN ACT PROVIDING FOR THE ELIMINATION OF
MOSQUITO BREEDING PLACES AND AREAS.

Be it enacted by the Senate and House of Representatives in General
Assembly convened:

SECTION 1. The director of the Connecticut Agricultural experiment
station may make rules and orders concerning the elimination of mos-

~ quitoes 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.

Sec. 2. Whenever funds have been provided by the town, city or
borough, in which any such swamp, marsh or land is located, or by
voluntary contribution, sufficient to pay three-fourths of the cost, as
estimated by said director, of work of eliminating mosquitoes or mosquito
breeding on such swamp, marsh or land, and moneys appropriated by
the state are available sufficient to pay one-fourth of said cost, or whenever

. funds have been provided from other sources than the state sufficient

to pay all of said cost, said director may order the execution of said
work upon notice as herein provided. At least thirty days before com-
menc.ing such work, said director shall file a copy of such order, with a
descrxption of the place or area affected and a statement of the proposed
Plan thereof, in the town clerk’s office in each town in which such place
Of area is Jocated. Said director shall publish a copy of such order once
eaffh week for two successive weeks in some newspaper having a circu-
ation in the town or towns in which such place or area is situated, and
shall maj] 5 copy of such notice, postage prepaid, by registered- mail,
addressed to each record owner of land whose name and address may
ine ascertained by a reasonable inquiry from the assessors of the:town
k. ‘thlch such land is situated. Said director may, and upon application
Su;lny person affected by such ordgr or plan, within thirty days after
Publication, shall assess benefits received and damages sustained

¥ the owner of any such land. * Such assessment shall be filed by said
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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 assess- |
ment 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 proposed plan or siuch assessment may, within J
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 benefits and damages. Said/
court or judge may view the land claimed to be affected by such order
or plan and may take any evidence in its opinion material. Tl'.le order,.v
plan and assessment as hereinbefore provided for shall be conclusive upon
all parties affected thereby, and the state treasurer shall pay to any suc
owner the damages assessed by said director or by said court or Judge,k
as the case may be, upon certification of the amount by the clerk of |
said court. Benefits assessed as herein provided shall be collected by
said treasurer and shall constitute a lien upon the land against which.
the same were assessed until the amount thereof has been paid with
interest at the rate of six per centum per annum, which lien may
continued by filing in the office of the town clerk of the town where such:
land is situated a certificate thereof within sixty days after the assessment.
of the same, and such lien may be foreclosed or the benefits secure_
thereby collected in any other proper form of action. The town wheret --;
such land is located shall reimburse the state for three-fourths of the
damages assessed and paid as herein provided, and the state treasurer
shall pay to any such town one-fourth of all benefits received. A .
amounts coilected from towns under the provisions of this section may
be expended for the purposes stated in said section. The pendency of
any application for the assessment of benefits and damage's shall not.
prevent or delay the execution of the work for the eliminatmn'of m.oséfv
quitoes or mosquito breeding. Upon the completion, to the satisfaction
of said director, of any such work one-fourth of the cost of which is payable
by the state as hereinbefore provided, said director shall certify to the .
comptroller, with proper vouchers, the amount of such costs, and t'hﬁ
comptroller shall draw his order on the treasurer for such sum as, .w1th‘,'
any amounts advanced on account thereof as hereinafter provided,
shall amount to one-fourth of the cost of such work.

Sec. 3. Whenever any swamp, marsh or other land has been dFained:-
to the approval of said director, he shall keep the same in repair afld:
free from obstruction, and construct or repair tide gates or otherwise.
treat such areas so as to make such work effective. The cost of suchy
maintenance or treatment, not exceeding in any year one dollar per acre, |
shall be paid by the state, and the city, borough or town within which =
such place or area is located shall reimburse the state for three-fourths:
of the amount so expended for maintenance and treatment of such place
or area. The provisions of this section shall apply to work executed
prior to the passage of this act, provided such work shall be approved ¢
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by the director. Said director shall certify to the comptroller the amount
due from any city, borough or town under the provisions of this section,
and the treasurer of such city, borough or town, as the case may be,
shall pay to said comptroller the amount so due upon receipt of a bill
therefor. All amounts so collected shall be available for expenditures
under the provisions of this section.

‘Sec. 4. Said director may appoint one or more deputies to supervise
the work done under the provisions of this act, who may exercise the
authority granted to such director, and the expenses of said director
and said deputies for supervision and inspection shall be included in
computing the cost of any such work.

Sec. 5. The sum of five thousand dollars is appropriated for the purpose
of carrying out the provisions of sections one and two of this act, and five
thousand dollars for carrying out the provisions of section three of this
act. The comptroller may advance to said director such amounts,
within such appropriations as are necessary to meet the current expenses
for the labor authorized under the provisions of this act.

Sec. 6. This act shall take effect from its passage.

Approved May 16, 1917.

As section 4 of Chapter 264, Public Acts of 1915, was not
repealed it still remains in force and is as follows:

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 n/atural outlet of any marsh forming mosqtuito
breeding areas, shall be fined not more than one hundred dollars, or
imprisoned not more than ninety days, or both.

The new law provides for a more adequate method of notifying
property owners regarding the ditching of their marshes, and
provides for assessing benefits and damages in case the owners
wish to apply to the courts. At the same time the law specifies
that the work shall not be delayed while adjustments are being
made. The measure carries an appropriation of $5,000.00 to
pay for one-fourth of the cost of new work done under this law.

The maintenance of the work is placed under the Director
of the Experiment Station instead of under the towns, as provided
in the 1915 law, an appropriation of $5,000.00 being made to
pay for one-fourth of the maintenance, which is not to exceed one
dollar per acre during one year: Work done before the passage
of the Act may be maintained, as above after such work has been
approved by the Director.

. On June 1 the writer was appointed by the Director, Deputy
In charge of mosquito elimination work.

A
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New Haven WoORk.

The City of New Haven appropriated $10,000 for mosquito
elimination work during 1917, which was to be expended under
Chapter 264 of the Public Acts. The Anti-Mosquito Committee,
Inc., of the New Haven Civic Federation, which had raised the
funds and had charge of practically all the mosquito work done
around New Haven, recommended that this money be used to
ditch the remaining undrained salt marsh areas in the town of
New Haven. These marshes were as follows: The Fort Hale
or Harbor Marsh north of Fort Hale Road, about 120 acres; all
of the Quinnipiac Marsh in the town limits, containing about 300

acres; and the West River Marsh between Congress Avenue ;
and Chapel Street, 130 acres, making a total of 550 acres. This &
recommendation met the approval of Dr. Jenkins and plans were

made to go ahead with the work.

The notice or order regarding the proposed mosquito work was
published in the Journal-Courier on' May 25, and under the
law it was necessary to wait thirty days before starting the ditch- =
ing. Two of the leading mosquito drainage firms were asked to
bid on the work, and the contract was awarded to the United
States Drainage & Irrigation Company of New York, the firm
that did the ditching work around New Haven in 1912. The
contract was let on a footage basis at a price of 2 5-8 cents per ;
linear foot for 10" x 24" ditches. The Harbor Marsh and the
Quinnipiac Marsh, like many other marshes in the State, contained =

many old ditches which we considered advisable to use in the
new system in order not to cut up the marshes unnecessarily.
Furthermore, many 6f these ditches form boundary lines between
property owners, and in our previous work serious objections have
been made where these boundary ditches have been disregarded,
or where new ditches have been cut a few feet from the old ones.

As the majority of these old ditches have to be cleaned by day
laborers, it was specified in both bids that the cost of cleaning

old ditches be figured as the equivalent of a double 10" x 24" ditch.

Harbor Marsh. The Harbor Marsh was the first one to be

ditched. Work was started on June 27 and completed on July 5.
The equivalent of 44,443 feet of ditch was cut. For a number

of years there has been considerable mosquito breeding on the

lower end of this marsh near Fort Hale Road, where the only
outlet was a ditch to the south, emptying into the moat surround-

! . 4 o ¥ 2 ShS
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ing the old fort, where the water was so high that there has been
very little drainage through this ditch. Formerly this portion
of the marsh was drained by a ditch, long filled up, with an outlet
into the harbor about 1,400 feet to the north. This ditch was
re-opened, and while it lowered the water so that there was
very little breeding during the remainder of the season, it does
not carry off the water as well as expected.

Quinnipiac Marsh. The Quinnipiac Marsh was ditched be-
tween July 5 and July 28, a total of 167,088 feet of ditches being
dug. The New York, New Haven & Hartford Railroad is filling
a section of this marsh south of the Air Line tracks next to the
Quinnipiac.River. When the filling is completed it will cut off
the drainage into the Quinnipiac River of a considerable section
of the marsh to the east, and the new ditching has been planned
to carry the water eastward into the large creek. It will be
necessary to watch this system for another season in order to
determine if it is adequate to prevent mosquito breeding. Plate
XXVIII shows the appearance of a section of this marsh both
before and after ditching. ‘

West River Marsh. The ditching on the West River Marsh
was started on July 20, and completed on August 27. 38,355 feet
of ditches were cut. The conditions on this marsh are controlled
by the large tide gates at the Congress Avenue bridge. These
ggtes have leaked badly for several years and considerable of the
time, the water in the river has been high, flooding sections of
the 'marsh. During the summer the city repaired these gates,
but it is the writer’s opinion that a great deal of water leaks through
under the sill and that this defect was not remedied. Whether
these gates can be kept in satisfactory repair, or whether it would
be cheaper in the long run to build new gates is a problem that
should be decided by an engineer who is familiar with the con-
Strucjcion and operations of tide gates. It is also my opinion that
the river needs dredging near the Derby Avenue bridge, and pos-
sibly at other points, before the water can be lowered sufficiently
above Derby Avenue. Under the present conditions we cannot
expect to obtain the best results from the ditching. Much of
the surface water of the marsh, however, will be concenfrated in
the ditches, and the larger pools and lagoons have been connected
by ditches with the river, which will prevent the water from
becoming stagnant.
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Aside from the problems mentioned in connection with the
different marshes, the work has been satisfactory and many serious
breeding areas have been eliminated. Had it been possible to
complete the work in the spring, this season’s results would have
been much more apparent. During the early part of July when
the ditching work was only well started, conditions were extremely
favorable for mosquito breeding. The perigee tide was followed
by east winds and frequent rains, which kept the depressions in
the marshes filled with water, producing one of the largest broods
of salt marsh mosquitoes known at this season of the year. Fresh A
water breeding was equally plentiful.

East HAvEN WORK.

The Cosey Beach Improvement Association raised sufficient -
money to drain the small but serious mosquito-breeding marsh
back of the Silver Sands summer colony and just west of the
Momauguin shore resort. The outlet ditch of this marsh crossed *
the highway to the south and extended to the west for several |
hundred feet through a number of back yards where the property -
owners had covered the ditch or partially filled it, as they saw fi
It then again crossed the road to the north and extended to th
west into Caroline Creek. The town authorities gave permission t
cut an outlet north of the highway and on the town’s right of wa
This new outlet was 30 x 20 inches and about 700 feet long, and
extended through a point of hard land where a number of rocks: ‘
had to be blasted. While the cost was greater than that o
ditching the marsh, it probably cost no more than it would t
build two new culverts and clean the old ditch, and the new ditc 3
is much more direct and will be considerably cheaper to maintain.

Additional ditches were cut in the marsh partially ditched in
1912, on the east side of Caroline Creek and connecting with this
new work. The ahove work has done away with practically ':
all of the salt marsh mosquito breeding from Caroline Creek to
Mansfield Grove. As all of the money raised by this Association
was not expended, the remainder will probably be used in the =
spring on the marshes back of Mansfield Grove. 3

ORANGE WORK.

The contract which was let in December 1916, for ditching the :
lower part of Old Field Creek Marsh in West Haven, was carried
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out this spring, the work being completed before the end of May.
The town authorities co-operated with the members of the West
Haven Anti-Mosquito Committee, who raised the money for the
above work, built a new tide gate at the outlet of Old Field Creek,
and cleaned the channel of the creek north of Blohm Street through
the town property where the sewage disposal plant is located.
Dr. Charles D. Phelps, a member of the Committee, has given all
this work his personal attention. Plate XXIX shows a portion
of this marsh before and after ditching.

HaMDEN.

The town, as in 1916, appropriated $300.00 to be used in anti-
mosquito work during 1917 by the Health Officer, Dr. George H.
Joslin.  Efforts will be made to have this appropriation increased
for 1918 in order to drain a serious malarial breeding swamp
between Schuetzen Park and the railroad, just north of the New
Haven town line.

BranrorD, GuUiLFORD AND MADISON WORK.

The mosquito drainage work in Branford, Guilford and Madison
during 1916 was done under Chapter 264 of the Public Acts,
which provided that the maintenance be done by the towns. Early
in April the selectmen of these towns were notified of this fact
and advised of the importance of starting this work at once. In
Madison the ditches were all cleaned under the direction of the
first selectman before the middle of May. The work was gone
over in Guilford and the principal obstructions in the ditches
removed, while in Branford no work was done by the town.

After the present law was passed placing the maintenance
under the Director of the Agricultural Station, the work was
started as soon as possible. Plans were made to divide the
territory into about three districts and engage a man to take
charge and be responsible for the results in each district, hiring
laborers for doing such work as was not practicable for him to do.

Mr. Joseph S. Miller, a student of the Connecticut Agricultural
COHege, who was specializing in entomology, was engaged to take
charge of one district. The season was so far advanced that
Most of the men who are usually available for summer work had
already secured employment .or entered training camps, and we
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were unable at short notice to obtain suitable men for the re- ° ; o e

maining districts. As no work had been done in Branford, Mr.
Miller started cleaning the ditches in this town and later took ,
charge of the maintenance work in the other two towns. J

A

The need of a new tide gate at the outlet of the Great Harbor
Marsh has been apparent during the past two seasons. Authority
for building tide gates is granted in the new law under Main-
tenance (Sec. 3) so that the cost of construction, together with the
cost of maintenance, is limited to one dollar per acre. Plans
were made for a new gate to be attached to the trestle of the Shore
Line Trolley which crosses the Great Harbor Creek near its outlet.
By the time estimates on the cost of building could be obtained
and permission received from the trolley officials to attach the

BRANFORD.

After considerable difficulty, owing to the labor situation, two :
laborers were engaged and work was started June 4 on the Hotchw
kiss Grove Marsh. During the winter the tide gates at the
outlet became damaged so that the marsh was flooded with water
and many of the ditches partially filled with mud. Nearly-
full-grown larvae of Aedes cantator and A. sollicitans were present
in many pools and even in some of the obstructed ditches, especiall
in the upper section of the marsh. These breeding places readil
drained away when the ditches were cleaned, but as there w
not sufficient time to go over the whole area before the adul
emerged, a number of the breeding places were oiled.

The ditches in the remainder of the marshes in the town
quired only a small amount of cleaning aside from the remow
of sod placed in the ditches by the farmer to bridge them, an
occasional stoppage casued by material which had been ca
in by high tides.

| pefore installing the gate.
Before all the Guilford marshes could be covered, the July
s perigee tide occurred, which was abnormally high, due to strong
east winds. This was followed by frequent rains and produced
scattered breeding over the marshes. Many complaints were
received regarding the abundance of mosquitoes in Guilford
borough which did not seem to be explained by the amount of
marsh breeding. Mr. Miller investigated the matter and re-
ported that nearly every rain barrel and receptacle containing
water that he examined were breeding mosquitoes. Many
‘ unused boats with water in them also contained wrigglers. One
individual, living on one of the main streets, who was complaining
to Mr. Miller about the abundance of mosquitoes, was shown

GUILFORD. ; Wi )
prolific breeding in a boat in his back yard.

After the work was well started in Branford, the marshes
Guilford were inspected and it was found that while the princip1
obstructions had been removed by the town, very little had been
done to remove the mud which had accumulated in many of t
old ditches. Work was commenced as soon as laborers could
hired, and those employed in Branford were later moved
Guilford. |

The small tide gate at the Leete Marsh was found to be leakm
badly around the box where the water had worked through‘
A member of the Connecticut Shore Mosquito Exterminatior
Association, who had a summer residence in the vicinity, oﬁ’ere

MADISON.

The box culverts that were placed in the outlets to several of
the small marshes in 1916, all remained in place during the winter.
While the ditches on the Madison marshes were cleaned in the
spring by the town, there are a number of small marshes that are
drained through old outlet ditches which require considerable
cleaning throughout the season, thus adding materially to the
cost of maintenance.

CosST OF THE MAINTENA\ICE WOoRK.

to pay the cost of having a concrete facing, on which to hang the Labar. b el a1 ke Sl $1,193.57
gate, built on the outer side of the box. This improvement was; Tools and supplies....................... 29.24
made and the water in the ditches was lowered sufficiently to Supervision and Inspection............... 424.29
thoroughly drain the marsh. A TG
ghnly : e $1,647.10

Cost periacte ke i i ol Bl RIELERG (o .617

el

gate to their structure, it seemed advisable to wait until spring -
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The results of the maintenance work in these shore towns wagf
as satisfactory as could be expected under the circumstances,
The greater part of the work which should have been done early.
in the spring, had to be done after the first of June when th
breeding season was well under way.

It was not practicable to organize the work and engage me;
beforehand in anticipation of the passage of the law. Labor wag
scarce and the majority of the few men looking for work pre
ferred other kinds to that on the salt marsh, even though
pay was less. It was necessary to pay nearly twice as much fos
laborers as it would have been two years ago.

FairriELD WORK.

The salt marshes in the town of Fairfield, about 1,250 acr
were ditched to eliminate mosquito breeding in 1912, the necessan
funds being raised by private subscription. The work has sin
been maintained under the supervision of the Improveme
Association of Fairfield. During the last week in June a requ
was received from the first selectman of the town that the ma
tenance of this work be taken over by the Director of this Statio
under the new law. The work was inspected by the writer a:
approved on July 1. The maintenance work was being done
Mr. Nicolas Matinck, who had also been employed during 19
Mr. Matinck continued with the work until September 1.

ProrosEp Work 1IN WESTPORT.

Early in the spring the State Comptroller requested that the

been drained to eliminate mosquito breeding. As it will be
necessary to ditch all of these marshes in order to obtain any
definite results, all of the salt marshes in the town were examined
on April 16. The report sent to the Comptroller was as fol-

lows:
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WESTPORT SALT MARSHES.

Examined April 16, 1917, by B. H. Walden.

There are about 330 acres of salt marsh in the town of Westport.
The problem of ditching to eliminate mosquito breeding is a simple one.
The areas are comparatively small and well supplied with natural water
courses or creeks. These marshes, like most of those in the state, were
sormerly ditched for salt hay farming, and while salt hay is still cut on
considerable of the area, the ditches have been neglected and most of
them nearly filled up. While the whole area needs ditching, with a few
exceptions, it probably will not be necessary to cut ditches nearer than
150-175 feet apart.

Detailed accounts of the separate areas follow: 1 & 2. Marsh south-
west corner of town west of the Saugatuck River. Area about 74 acres.
Adjoining marsh in Norwalk ditched in 1912. This area requires the
longest ditches of any marsh in the town (about 1,000 feet). It may
therefore be necessary to place them not over 125-150 feet apart.

Salt hay was cut on a large portion of this marsh in 1916 and the
western part of it was fairly hard and dry on April 16.
3. About 53 acres. Appears to be well drained.

May require a few short ditches.

4. Marsh west of station south of railroad tracks. = Thirteen acres.
Good natural drainage. Probably needs marginal ditches. West of the
highway is a small marsh of iess than one acre, the outlet leading through
a culvert under the road into a creek of No. 4. This marsh is in a very
bad condition and needs thorough ditching. Probably considerable
fresh water comes onto this marsh and the indications are that it is a
malarial mosquito breeder.

5. This is the upper end of the marsh No. 4 above the railroad tracks.
The main ditch needs cleaning the whole length. Sink drains on the
western bank run into this marsh producing an unsanitary condition;
tile drains should be laid to the main ditch.

6. Small narrow marsh west of main road east of Cedar Point.
% acre of the lower end of this marsh needs ditching.

7. West side of Mill Cove. Area 20 acres. Upper portion needs
ditching. Hay cut on most of this marsh.

8. Triangular marsh south of railroad extending into Mill Cove.
Needs two or three cross ditches. Area IT acres.

9. Marsh on east side of Mill Cove. Area about 46 acres. East side
of creek hay has been cut. Needs ditching, especially west of creek.

1o. Marsh adjoining State Aviation Park—about 128 acres. On the
West side of marsh part of the hay has been cut. Needs ditching. In
the central portion of marsh about 20 acres probably well drained by
Natural creeks. Southwest corner either on or adjoining State property
€specially needs ditching. 11

Hay cut in 1916.

About
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The west half of the marsh south of the creek and owned by the State
probably requires no ditching. The east half of the marsh owned by
the State should be drained with ditches about 175 feet apart. A

The outlet of the creek that drains this marsh (the northern bounda
of the State property) is through the beach where it is in danger of filling
up. While the outlet is adequate for good drainage, at the present
will require opéning occasionally. The northern part of the marsh needs
ditching. i

11. Marsh south of Greens Farms railroad station.
This marsh is in fair shape but will require ditching.

I2. Marsh near east boundary of Westport southwest of the mouth
of Sasco' Creek. Area 10 acres. Old ditches need cleaning and a
occasional new ditch.

13. Marsh westside Sasco Creek. Area 20 acres.
the railroad and the highway on the south has been ditched. The area
north of the ra_tilroad probably has been ditched but was not examined

About 17 acres,

|

During the past season Mr. W. L. Searles of Rowayton, who
mainly responsible for carrying out the ditching in the to
of Norwalk and Darien, spent considerable time in interest
the people of Westport to raise funds for ditching these marshes,
On August 21, the writer met Mr. Searles and visited some of the
people interested in the work. More than one-half of the necessa:
funds were pledged and it is hoped that sufficient money will be
available to carry out the work in the spring.

ENTOMOLOGICAL FEATURES OF 1917.

The winter was rather mild and the temperature did not
sufficiently low to kill the peach buds—or at least a large propot:
tion were not killed. Spring came late, however, and the blossom-
ing of fruit trees and other events in plant development were fully
two weeks—and in some instances three weeks—behind the average
season. Spring and early summer, therefore, were cold and wet:
Seeds requiring a high temperature could not safely be plante ,
until late in May or even in June. Rainfall was heavy until August
1st, and the remainder of the season it was light—somewhat beloy :
the normal. On account of stormy weather while fruit trees we
in bloom, bees could not work the blossoms, consequently
there was a poor set of apples in many orchards on account
of lack of pollination. The young apples fell off from each fruib
cluster by the handful, because the flowers had not been fertilize:
There was much damage from rosy aphis, Aphis sorbi Kalt, and
from the false red bug, Lygidea mendax Reut. 3
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Though there were many egg-clusters of the tent-caterpillar
Malacosoma agmericana Fabr., there were few nests, and compara-,
tively few caterpillars developed and produced adults. Conse-
quently the egg-clusters will not be found abundantly on the trees
this winter.

Canker worms did only a moderate amount of damage.

The first rose chafer observed was on June 18, and a few days
later the beetles came in their usual numbers. The earliest date
heretofore recorded for New Haven is June 9, and the beetles
usually appear in abundance on June 12.

In truck gardens the cabbage root maggot caused the usual
amount of damage. :

Cut worms were not especially troublesome. The striped cu-
cumber beetle, Diabrotica wittata Fabr., was very abundant and
troublesome at the Station farm at Mt. Carmel, and squash bugs
caused the usual amount of injury.

Wireworms were reported as seriously injuring tobacco in a
number of fields, and later in the summer attacked potato tubers
in the ground.

The wheat midge, Contarinia tritici Kirby, injured a field of rye
in Yalesville, and caused slight damage to a field of winter wheat
in Westport.

Perhaps the most prominent entomological feature of the season
was the outbreak of the pink and green aphid, Macrosi phum solani-
foliv Ashmead, in potato fields all over the State. This pest ap-
peared in July, and in most cases the plants were seriously infested
befor'e the insect was known to be present. Spraying with nicotine
solution was practiced but the injury had already been done and
the yield was greatly reduced, thus causing a loss of thousands of
dollars for the whole state. There were fields here and there which
were not attacked, but the pest was reported from every county
n (?onnecticut, and the infestation was rather general. It was es-
pecially prevalent in New Haven County.

The elm leaf beetle was observed at several points, and seemed
1\:70 be more prevalent, particularly along the shore, than for several
years. : .

Tussock moths were unusually abundant. The white-marked
tussock moth, Hemerocampa leucostigma S. & A., was perhaps even
Tnc‘)re abundant than in 1916. < The white egg-clusters were in
evidence on the trunks and -branches of trees in the cities and
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towns and the caterpillars injured the foliage. ' The hickory tussock
moth, Halisidota caryae Harr., was more prevalent than since 1907_,.
The tessellated tussock moth, H. tessellaris S. & A., was more
abundant than I have ever seen it around New Haven, and late
in the summer the caterpillars were crawling everywhere in coms-:
pany with those of the other two species just mentioned. '
The fall webworm, Hyphantria cunea Dru., was also prevalent
and its nests were seen on fruit, shade and woodland trees through-
out the State. i
In young orchards and nurseries, the red-humped caterplllar
Schizura concinna S. & A., and the yellow-necked caterpillar,’
Datana ministra Dru., were unusually abundant and could b
seen feeding in clusters, often stripping the trees. The walnut:
caterpillar, Datana integerrima G. & R., was more prevalent than
for several years and completely defoliated many black walnut,
butternut and hickory trees in August. 1
Adults of the eight-spotted forester, Alypia octomaculata Fabr.,
were common in June, but there was'no such stripping by :I"‘
caterpillars observed or reported as took place in New Haven in:
1916. :
Grasshoppers and crickets were very abundant during Augu E
and September and devoured much of the second crop of hay in

many fields. .
The turnlp aphid, Aphis pseudobrassicae Dav1s appeared ina

cabbage looper, Autographa brassicae Riley, were prevalent in a
cabbage fields in late summer and riddled the leaves. it
The apple maggot, Rhagoletis pomonella Walsh, continues to do
its usual amount of damage. 1
The Bureau of Entomology of the U. S. Department of Agrl-
culture at Washington has, during the year, established in Con-
necticut at Wallingford a field station for the study of deciduous
fruit insects, to be conducted in co-operation with this Station.
Mr. E. H. Siegler is in charge of this field station and it is planned '
to start work of an investigative nature on the tent- caterpillar,
apple maggot, peach borer, and possibly certain other fruit insects
which need to be studied under Connecticut conditions. It is
hoped that the orchardists of the State may receive much benefit

from these investigations.
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The brown-tail moth has through the year been very scarce
throughout the area supposed to be infested, and has not extended
its range the usual distance westward. The towns were not re-
quired to spend any money in destroying nests as in 1916.

There was a marked increase in the number of infestations of
the gipsy moth, apparently due to wind-spread in the spring of
1916, though this was not discovered until scouting was done the
following winter. This increase was especially noticeable in the
towns of Thompson, Putnam, Woodstock and Killingly, but also
showed in Pomfret, Eastford, Brooklyn, Hampton and Canterbury.

A new peach pest, Laspeyresia molesta Busck, has appeared. in
Stamford and New Canaan. This insect is a small moth and the
larva is a borer in the terminal twigs of peach trees in orchards.
So far this insect has not been found in the nurseries of Connecticut.

The army worm, Cirphis ( Heliophila) unipuncta Haw., was re-
ported from Northford and Orange, but only a few caterpillars
were seen and.did no damage.

A leaf-roller, Olethreutes hemidesma Zell., was common on S piraea
Van Houtei in some parts of the State.

As regards anti-mosquito work, considerable progress was made
during the year. The legislature amended the law, greatly im-
proving it and providing for both new work and maintenance to
be done by the State, and making a small appropriation for the
purpose. Three-fourths of the cost of the maintenance is collected
from the towns by the State Comptroller. The first part of the
season was rainy, forming pools, and was favorable for breeding
mosquitoes. Considerable new ditching work was done in New
Haven, East Haven and Orange, and maintenance work in Bran-
ford, Guilford, Madison, New Haven and Fairfield was supervised
by the State.

.More detailed accounts of the principal features of this chapter‘
will be found in the pages of this report.

MISCELLANEOUS INSECT NOTES.

A Sawfly Borer in Poplar. On September 23, 1916, Mr. Zappe
collected some borers in small twigs of Lombardy poplar near
Derby. On June 1, 1917, an adult emerged, which we recognized
as J anus abbreviatus Say, a species not before recorded from Con-
necticut. gk

F
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Sawfly Larvae on Austrian Pine. On August 2, 1916, Mr. Zappe
collected some sawfly larvae on Austrian pine in a nursery in New
Haven. The larvae live in silken tubes or webs, and spend the =
winter in cells in the ground. On June 7, 1917, adults emerged v
which have been identified by Mr. Rohwer as an undescribed -
species of Itycorsia. E

Army Worm. The army worm, Cirphis ( Heliophila) unipuncta |
Haw., which was prevalent in the State in 1914 (See Report of
this Station for 1914, page 157), was reported from two places in =
1917. Caterpillars were brought in from Northford and were
observed in Orange. They were not abundant, only a few belng
noticed, and did no appreciable damage. :

Long-Horned Beetle a Borer in White Pine. On September 22,
1916, Mr. Zappe collected some borers in white pine on the grounds
of Mr. C. H. Sierman in Hartford. These borers were in the mai
stem in about the same place that one would expect to find th
white pine weevil, though perhaps a trifle lower, and some o kK
them tunneled into the center of the stem. These were placed in
a breeding cage, and on Jutle 10, 12 and 26 adults emerged. The
proved to be Monohammaus titillator Fabr.

Leaf Roller on Virginia Creeper. In 1916 the writer notlced i\
several rolled leaves on a Virginia creeper on his front porch, a.nd,;;
on August 27 collected a few specimens for the insectary. On3
June 18, 1917, there emerged a small black moth marked with
white spots and known to entomologists as Desmia funeralis Hibn.,
of the family Pyralidae. This insect also feeds upon grape.

A Sawfly on Balsam Fir. On July 24, 1917, we received som
sawfly cocoons, collected in Danielson by Mr. Davis on Balsam fir. &
The pupae were rather abundant, and much resembled those of
Diprion simile. On August 6, adults began to emerge. Mr. S. A
Rohwer has identified the species as Diprion abietis Harr., which 4
has been previously recorded from Connecticut. :‘

Twig Borers in Sourwood, Dogwood and Azalea. While inspect-
ing nurseries in August and September, 1916, Mr. Zappe found 4
several twigs containing borers. At one nursery in New Haven a -
branch of the sorrel tree or sourwood, Oxydendrum arboreum was
infested; at another he found an azalea stem tunneled; at a
Hartford nursery a red-twig dogwood was attacked. As these &
twigs all contained the larvae, they were placed in separate cages -
in the insectary. During the last of May the adults emerged.
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That from the dogwood was Oberea tripunctata Swed. Those from
Azalea and Ozydendrum proved to be O. tripunctata var. myops
Hald.

The Sinuate Pear Borer in Connecticut. On May 29, 1917, a
piece of bark from a pear tree was received from Mr. G. S. Brown
of Norwalk. Mr. Brown wrote that a worm had eaten under the
bark all around the trees and the branches. Seyveral trees were
attacked. The work of the insect was probably that of the sinuate
pear borer, Agrilus sinuatus Oliv., which has damaged pear trees
in New Jersey for at least twenty years, but which has not before
been reported from Connecticut. No good remedy has been
found other than destroying the infested trees.

Harrisina americana on Virginia Creeper. On August 27, 1916,
the writer gathered from a Virginia creeper vine a colony of small
larvae feeding upon a leaf. The dorsal surface was striped cross-
wise with black and yellow bands, and there was a black line on
the side of the body. Under surface was white. Adults emerging
June 12, 1917, were Harrisina americana Harr., a small moth with
narrow, smoky wings, belonging to the family Pyromorphidae.
The food plants are grape and Virginia creeper.

A Pest of Wheat Middlings. On October 10,1917, specimens
were received from Mr. A. D. Jacot, R. F. D. Sandy Hook, of
wheat middlings infested with some form of insect life. The
sample was examined and the insects were found to be winged
psocids (family Psocidae) and were identified by Mr. Nathan
Banks as Pterodela pedicularis Linn., a species with ‘a previous
record of doing damage in various stored plant.and animal prod-
ucts. Heat would be a satisfactory remedy.

Weevil in Evening Primrose. The evening primrose (Enothera
biennis), commonly regarded as a weed in waste fields, is a common
inhabitant of orchards, growing around the borders, or in that
portion between the cultivated strips, if clean cultivation is not
practiced. In nurseries the plant is common and in one nursery
at New Canaan nearly every plant was infested with grubs tunnel-
ing in the stem, the tunnels being shown on plate XXXI,b. Adults
were reared October 23, and were identified as Tyloderma foveo-
latum Say, one of the weevils or snout beetles.

A Leaf Beetle on Peas. On July 20, 1917, larvae were brought
to the Station which had been found feeding upon peas and wild
morning glory at Triangle<Farm, Wallingford. These somewhat
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resembled the larvae of the squash lady-beetle, but were without

spines. On July 3o, adults were reared, and proved to be Chely-

morpha argus Licht., a leaf beetle of the family Chrysomelidae.

This beetle commonly feeds upon the wild morning glory (Convol~
vulus), and sometimes attacks milkweed (Asclepias) and raspberry,

"

but I do not recall having seen it recorded as attacking peas.
The Cynthia Moth at Stonington. On September 10, 1917, a

caterpillar of the Cynthia moth, Philosamia cynthia Drury, was
received from Mr. Oscar Swallow of Stonington. This caterpillar

pupated September 5. Mr. Swallow gave Mr. Zappe some co-

coons collected November 11, 1917. The caterpillars feed upon

the leaves of Ailanthus or Tree of Heaven. They are large, fleshy

~ green caterpillars bearing soft bluish protuberances. The aduh';:h,‘
has a wing-spread of four or five inches, ground color olive drab,
with wings crossed by pink and white bands, and each wing =

bearing a transparent eye spot edged with yellow. The specie

is an importation from China, and has become fairly common in ‘\‘
the vicinity of New York City. It has previously been reported 3

from Greenwich, Conn.

Elm Leaf Beetle More Abundant. For several years the elm
leaf beetle has been on the decrease in Connecticut so that in =
most towns along the coast spraying the elm trees has not been =
practiced and little injury has been done to the trees. In 191788
however, increased activities of this insect were noticed at several =
points. There were many riddled leaves in Fairfield and vicinity, b
and at Greenfield Hill many trees were entirely defoliated. Its
ravages, though less marked, were noticed at Manchester and
Saybrook. Thesé observations indicate that the elm leaf beetle &
may again appear in devastating numbers, and the residents of
each town should be on the watch, ready to spray before the trees
are injured. One thorough application of lead arsenate (3 Ibs.
of the paste in 50 gal. of water) about June 1st W111 venerally k.

protect the foliage for the season.

Eggs of the European Lackey Moth or Tent-Caterpillar Inter-

cepted on Nursery Stock from Holland. On N ovember 16, 1916,

while inspecting some imported nursery stock at the greenhouses
of the M. A. Free Co., Stamford, Mr. Zappe found an egg-cluster

of the European lackey moth or tent-caterpillar, Malacosoma
neustria Linn., which had been brought over in the shipment. from
Boskoop, Holland. There were several kinds of plants in the
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shipment, including a species of Malus, upon which the cater-

illars are known to feed. This insect makes nests on the trees .
and the caterpillars feed upon the leaves of fruit and other decid-
wous trees in much the same manner as the tent-caterpillar and
the forest tent-caterpillar in this country. Had this egg-mass
not been intercepted, a colony might have started, from which
this additional pest might have become established in this
country.

Disappearance of Tent-Caterpillar. The tent-caterpillar,
Malacosoma americana Fabr., which has been exceedingly abundant
during the past four years, has almost entirely disappeared in
Connecticut. Egg-clusters were fairly common and it was expected
that nests would be seen here and there on apple and wild cherry
as usual, though perhaps in fewer numbers. In many cases the
eggs hatched and the young caterpillars began their nests. The
nest building did not develop far, however, and very few cater-
pillars ever developed into pupae or adults. Consequently this
insect will not be a pest to reckon with in 1918. The writer was
informed of one locality in Windham County where the cater-
pillars hatched and the nests developed normally. Here many
mature caterpillars were seen and possibly egg-clusters may now
be there upon the twigs of the trees. But in most sections of
the State this insect was scarce in 1917 and will probably be even
more so in 1918. The reason for its disappearance cannot be
explained here, but is probably the effect of parasites or other
natural enemies. The tent-caterpillar fluctuates in abundance,
and periodically about every ten or twelve years is extremely
abundant. This period of abundance usually lasts two or three
seasons but in the period just passed, it has been abundant for
four, and in some sections for five years.

A Bark Miner of Apple Twigs. Several times during the past -
fifteen years correspondents have sent to the Station specimens
of apple twigs with serpentine mines just under the epidermal layer
and light brown in color, being rather conspicuous on the twigs.
The writer has often observed and collected material of these
Tnines and once obtained a flattened larva, which was mounted
n balsam. All efforts to rear the adult failed though many trials
Were made. Recently, however, the life history of this insect
has been worked out by“Mr. Stuart C. Vinal, who has published
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the result of his studies.* It proves to be the larva of a small *
moth, Marmara (Gracilaria) elotella Busck, originally described k
in 1909.f Several times each year twigs are received which
contain these mines. Thus, on November 24, 1916, some were"‘v_
sent from Norwalk; January 2, 1917, Cos Cob; February 13,"}
Norwichtown; February 20, Cheshire; March s, South Norwalk;
March 30, Norwich. The larva and the mined twigs are shown
on plate XXX, b and c. Apparently little or no injury results
from these mines as the cambium is not reached. Hence controil
measures are scarcely needed. %
A Leaf-Roller on Spiraea: Olethreutes hemidesma Zell. When

inspecting nursery stock in the town of Ellington, August 14,
it was noticed that many of the terminal shoots of Spiraea va o
houtei had their leaves drawn and fastened together by silk threads.
Inside some of these nests a larva was found; others were empty.
These nests were more plentiful in Ellington than in any other
nurseries in the State, though noticed in Manchester. They are
shown on plate XXXI, a. ’ y

A number of the nests were gathered, brought to the Station
and placed in cages in the insectary. On August 24 seve al
adults had emerged, and were recognized as Olethreutes hemidesma
Zell., a moth of the family Tortricidae. This moth has a wing-
expanse of about five-eighths of an inch, is chocolate brown in
color, with the basal portion of the wings more or less mottled
and marked with narrow, white, sinuous transverse lines. It 18
shown on plate XXXIT, b.

This insect will probably not become sufficiently abundant
seriously injure or disfigure the shrubs, but in case it does, spra -
ing with lead arsenate may be practiced. The poison should be
applied during July. Clipping off and burning the infested shoots
will also help to control the insect and may be the only control
measure necessary if one has only a few shrubs in danger of attacks

Abundance of Grasshoppers. During the summer of 1917
grasshoppers and crickets were unusually abundant, and di
considerable damage by eating the second crop of grass in many
fields. At the Station farm at Mt. Carmel, in the orchards where
spraying experiments were conducted, around the nurseries
which we inspected, and in other places visited in various part$

* Jour. Econ. Ent. Vol. 10, page 488, 1917.
{ Proc. Ent. Soc. Wash. Vol. xi. page 102, 1909.
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of the State, the conditions were similar. Both immature and
mature grasshoppers were present and in many cases the results
of their feeding were noticeable. There is some danger that they
may do damgge in these fields next year. Probably the best
method of control is the poisoned bran mash, such as is recom-
mended for cutworms. It may be prepared as follows:

Wheat/Bran adel s Gt se s 25 lbs
White Arsenic or Paris Green. . .. .. 11b
Cheap Molagses Lt Sl 2 qts
Trernong sl s e IR T il 3

Waterd ool b i ER S 3% gallons.

Mix the bran and poison together thoroughly while dry. Squeeze
the juice .Of th.e lemons into the water and also add the-pulp and
r'md. cut in small pieces. Add the molasses and stir. Add this
11q1‘nd slowly to the poisoned bran and mix thoroughly. When
finished, this mash is rather dry and easy to spread. . To kill
Z?rzicsls’noppers it should be sown or scattered about over the infested
Gelds.

An Injurious Weevil Attacking Red Pine. On August 11, 1917
I\;’[r. A. E. Moss, Assistant Forester, sent to the Statior; frorr;
N orfglk a section of the main trunk of a red or Norway pine about
four inches in diameter which had been weeviled, even below the
surface of the ground, and killed. The cells contained larvae
ar.ld pupae which seemed somewhat larger than those of the white
pine weevil, which kills the leaders of white pine trees throughout
the Northeastern States. Moreover, the trunk or stem in this
case was much larger and had thicker bark than the favorite
point of attack of the white pine weevil. The red pine trunk was .
photographed and placed in breeding cagés. On August 20
sever\?xl adults had emerged, and Mr. Walden identified the species’
a? Pissodes approzimatus Hopkins, described in Technical Series
No.. 20, page 49, Bureau of Entomology, U. S. Department of
Agr1'culture. The adult resembles the white pine weevil, but is
a trifle larger, with markings more prominent, and Wing’ covers
more strongly narrowed posterigrly. It is shown on plate XXXI
¢, and its work on plate XXXII. ’

Su?h attacks would finally kill the trees. Apparently only an
Occasional tree is attaclfe.:d. In the red pine plantations of the

~
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State Experimental Forest at Rainbow no such attack has ever
been observed. A few years ago similar injury to a young stone
pine was noticed in one of the nurseries, and the tree sent to the ;-
Station. All weevils had emerged, however, and nothing enlight-
ening could be learned about it. At present, destroying the
infested trees seems to be about the only control measure to
be recommended. &
Wheat Midge Injuring Rye in Connecticut. In response to
a complaint, Mr. Zappe visited the field of Mr. George E. Hough
at Yalesville, Town of Wallingford, on June 25, 1917. About
half of a rye field containing about four acres produced no kernels
in the heads, though plants and heads were otherwise well 7'
formed and thrifty. The other half sown two weeks later gave *
a good yield. This difference was sharply marked and could
be detected from a distance, the injured field ripening and the
straw turning yellow earlier than the uninfested field. A caref
examination of the empty heads revealed the cause of the failure. -
Small reddish maggots were present in the hull where each kernelg
should be. These are the larvae of a small, two-winged fly known
as the wheat midge, Contarinia tritict Kirby, a species first observed
in England in 1793, and first noticed in America near Quebec in
1819, and in northern Vermont in 1820. About 1828 this insect -
had increased to such an extent that the wheat crop was abandone
in many localities in northern New England. Every few yea:
until about 1860, this insect caused severe injury, the most
serious being in 1854, when Dr. Asa Fitch, then State Entomologist
of New York, estimated the injury to amount to $15,000,000.00
in New York State alone. Serious damage was also done inf
1857 and 1858. i
There is probably but one brood each year, though some evi-
~ dence has been produced to show that in certain seasons in some -
parts of the country there is a partial second brood. :
Though wheat is usually the crop damaged, sometimes rye,
barley, and oats are injured by this insect. Considerable damage '
to rye in 1917 was reported from certain portions of New York -
State. %
Specimens of the same insect in winter wheat were received -
at this office on July 18 from Westport. The infested stalks were 1
much shorter than the normal stalks. The adult is a small, |
two-winged fly which appears about the middle of June and lays

7 -l D, o ' -y e
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%ts €ggs 1 a groove at the summit of the chaff. The eggs hatch
in about a week and the maggots burrow into the kernels which
are the.n forming. The maggots are of a reddish color and the
insect is sometimes known as the ‘‘red weevil.” The larvae
enter the ground to pupate.

Dr. Felt states that there are no satisfactory control measures,

but Sanderson advises burning the stubble, deep fall plowing
and a rotation of crops.
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Abbott's Sawfly, 237
Acremoniella atra, 241
Acronycla rumicis, 242
Adalic bipunciata, 208
Aedes cantator, 352
sollicitans, 352
Agrilus sinuatus, 361
Aleyrodes, 242
Allograpta obliqua, 299
Alypia oclomaculata, 358
Ameloctonus oedemisiae, 330
Anarsia lineatella, 318
Anastatus bifasciatus, 250, 251
Angoumois grain moth, 337, 344
Ant, 312, 339, 344 b
Little red or Pharaoh’s, 234, 235, 309, 314
Anthrenus verbasci, 338
A panteles hyphantriae, 323
lacteicolor, 250, 251, 323, 329
Aphid, Apple, 235, 259
Green, 259
Rosy, 259, 356
Peach, Green, 293
Potato, 236, 290, 357
Spinach, 203
Spruce gall, 237
Turnip, 358
Woolly, 242 ;i
A phidius polygonaphis, 209
rosae, 200
A phis pomi, 259
pseudobrassicae, 358
sorbi, 259, 356
Apiaries, Inspection, 235, 242
Apple Aphids, 235, 259
Borer, 237
Maggot, 358
Red-bug, False, 234, 235, 259, 356
Army Worm, 359, 360
Ascomycetes, 242
Ash Borer, 237
Attagenus piceus, 339
Autographa brassicae, 358
Bark Miner, 363 .
Bean Weevil, Common, 333, 340, 343, 344
Four-spotted, 333
Beetle, Bacon, 339
Cabinet, Large, 338, 344
Small, 338, 344
Calosoma, 250 ;
Carpet, Black, 338, 344
Cigarette, 339, 344
Cucumber, 234, 262, 357
Drug Store, 334, 343
Elm Leaf, 357, 362
Flour, Confused, 334, 343
Rust-red, 334, 343
Grain, 331
Saw-toothed, 334, 341, 344
Ground, 323
Ham, Red-legged, 339, 344
Lady, Convergent, 208
Glacial, 208
Nine-spotted, 208
Parenthesis, 208
Red, 298
Spotted, 208
Thirteen-spotted, 208
Two-spotted, 208
Larder, 339, 344
Blatta corticum, 306
indica, 306
melanocephala, 306
punctata, 306
surinamensis, 306

Blight, Chestnut, 237
Book Louse, 339, 344
Borer, Apple, 237
Ash, 237
Lilac, 237
Linden, 237
Peach, 358
Twig, 318
Pear, Sinuate, 361
Sawfly, 350
Shot-hole, 237
Twig, 360
Brachyacantha ursina, 299

Brown-tail Moth, 234, 235, 246, 247, 350

Bruchus obleclus, 333
pisorum, 332
quadrimaculatus, 333

Cabbage Looper, 358
Root Maggot, 357
Worm, Imported, 358

Cabinet Beetle, Large, 338, 344
Small, 338, 344

Cadelle, 332, 343

Calandra granaria, 335
orysae, 335

Calosoma Beetle, 250

Calosoma frigidum, 265
scrutator, 323
sycophanta, 250, 252

Campopiex fugitivus, 323
oedemisiae, 330
pallipes, 323

Canker, Poplar, 237
‘Worms, 357

Carpet Beetle, Black, 338, 344

Caterpillar, Red-humped, 237, 329, 358 =

Tent, 252, 357, 358, 362, 363
Walnut, 326, 358
Yellow-necked, 328, 358
Celatoria diabroticae, 267
Cerambycobius, 283
Cheese Skioper, 339, 344
Chelymorpha argus. 362
Chestnut Blight, 237
Chrysopa, 200
Cigarette Beetle, 339, 344
Cirphis unipuncta, 359, 360
Cistela melanocephala, 263
Coccinelia novemnotata, 298, 2909
sanguinea, 298
Cockroach, 234, 235, 302, 339, 344
Australian, 304
Caqdling Moth, 261
Colletotrichum lagenarium, 264
Compsilura concinnata, 250
Confused Flour Beetle, 334, 343
Contarinia tritici, 357, 366
Crickets, 358, 364
Crioceris vittata, 263
Crown Gall, 241
Crybtocephalus americanus, 263
Cucumber Beetle, 234, 236, 262, 357
Curculio, 261
Cutworms, 310, 357
Cycloneda munda, 208
Cynthia Moth, 362
Darker Meal Worm, 332
Datana integerrima, 326, 358
ministra, 237, 328, 358
Delomerista, 283
Dermestes lardarius, 339
Desmia funeralis, 360
Diabrotica longicornis, 266
12-punctata, 266
vittata, 262, 357

Dibrachoides verditer, 283, 28 =
Dibrachys boucheanus, 3323 S
nigrocyaneus, 283, 284, 287
Diprion abietis, 360
pini, 274, 276, 285, 287, 288, 289, 200
simile, 234, 235, 273
Drug Store Beetle, 334, 343
Eight-spotted Forester, 358
Elm Leaf Beetle, 357, 362
Scale, 237
Emphytus cinctus, 242
Empusa, 299
eryllii, 323
Entomopthora, 299
aphidis, 300, 301
Ephestia kuehniella, 337
Equipment, New, 235, 247
Eremolylus glabratum, 323
European Grain Moth, 338, 344
Lackey Moth, 241, 362
Eurytoma, 283
Euschistus servus, 323
Exobasidium vaccinii, 241
Exorista petiolata. 283
Expenditures, 231, 232
Fali Web-worm, 237. 319, 324, 325, 358
Flour Beetie, Confused, 334, 343
Rust-red, 334, 343
Moth, 335 §
Mediterranean, 337, 344
Fly, Lace-wing, 298, 299
Syrphid, 298, 299
Forester, Eight-spotted, 358
Four-spotted Bean Weevil. 333
Galeruca, 263
Gipsy Moth, 234, 235, 246, 248, 359
Glomerella cingulata, 242
Gracilaria elotella, 364
Grain Beetle, 331
Saw-toothed, 334, 341, 344
Moth, 337, 344
Angoumois, 337, 344
European, 338, 344
Granary Weevil, 335, 344
Grasshoppers, 358, 364
Green Apple Aphis, 259
Ground Beetle, 323
Halisidola caryae, 325, 358
maculata, 325, 326
tessellaris, 325, 326, 358
Ham'BeetIe. Red-legged, 339, 344"
Harlnsir{a americana, 361
Heliophila unipuncia, 359, 360
Hemerocampa leucostigma, 326, 357
Hemiteles utilis, 283
Heterocordylus malinus, 259
Heteropelma datanae, 329
Hickory Tussock Moth, 325, 358
Hippodamia convergens, 208, 200
glacialis, 208
parenthesis, 208
xui-punctata, 298
Hyphantria budea, 322
cunea, 319, 358
bunctatissima, 319, 322
textor, 319, 320 %
Indian Meal Moth, 335, 344
Inspection, Apiaries, 235, 242
Imported Nursery Stock, 240
Nurseries, 236
Summary of, 232
Isaria farinosa, 250
Itycorsia, 360
Janus abbreviatus, 359
Juniper Web-worm, 237
Lace-wing Fly, 208, 209 ?
ackey Moth, European, 2471, 362
Lady Beetle, 208
Convergent, 298 .
Glacial, 208
Nine-spotted, 208
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Parenthesis, 208
Red, 2908
Spotted, 298
Thirtgen-spotted, 208
Two-spotted, 208
Larder Beetle, 339, 344
Laemophlaeus pusillus, 335
Lasioderma serricorne, 339
Laspeyresia molesta, 315, 359
Leaf Beetle, Elm, 357, 362
Hoppers, 237
Miner, 242
Peach, 237
Roller, 359, 360, 364
Oak, 237
Lecanium, 237
Leucophaea surinamensis, 302, 306
Lilac Borer, 237 -
Limneria pallipes, 323
Lina japonica, 237
scripta, 237
Linden Borer, 237
Lophyrus similis, 273, 288
Lygidea mendax, 259, 356
Lygocerus, 299
acrosiphum solanifolii, 290, 357 .
Macrosporium, 241
Maggot, 261
Apple, 358
Cabbage Root, 357
Malacosqma americana, 252, 357, 363
neusiria, 241, 242, 362
Mantis, Praying, 323
Marmara elotella, 364
Meal Moth, 335
Indian, 335, 344
Snout Moth, 337, 344
Worm, Common, 331, 343
Darker, 332
Mediterranean Flour Moth, 337, 344
Megilla fuscilabris, 208
maculata, 298
Meteorus communis, 328
hyphantriae, 323
versicolor, 251
Midge. Wheat, 357, 366
Miner, Bark, 363
Leaf, 242
. Peach, 237
Mite, 339, 344
Pear Leaf Blister, 237
Monodontomerus dentipes, 283, 284, 287
Monohammus titillator, 360 ;
Monongon'um pharaonis, 234
Mosquito Work, in Connecticut, 1917, 45,
359
Law, 345
Branford, 351, 352
East Haven, 350
Fairfield, 354
Guilford, 351, 352
Hamden, 351
Madison, 351, 353
w Haven, 348
Orange, 350
MWﬁstEp;ort. 354 )
oth, Brown-tail, 234, 235, 246,
B 4, 235, 246, 247, 359
Cynthia, 362
European Lackey, 241, 362
Flour, Mediterranean, 337, 344
Gipsy, 234, 235, 246, 248, 359
Grain, Angoumois, 337, 344
European, 338, 344
Hickory Tussock, 325, 358
Meal, Indian, 335, 344 t
Snout, 337, 344
Tesseliated T
essellated Tussock, 325, 326, 358 |7
White-marked Tussock, 237, 3 ‘
Myzus persicae, 203 99: # B0, Sy




(Riear ket o) i ittt g it )

370 7 INDEX.

Necrobia rufipes, 330

Nurseries, Firms Receiving Certificates, 237
Inspection 236

Oak Leaf Roller, 237
Scale, Pit-making, 237

Oberea tripunciata, 361
var.myops, 361

Olethreutes hemidesma, 359, 364

Oyster Shell Scale, 237, 242

Pachyneuron, 283
aphidivorum, 299

Panchlora celebesa, 306
occipitalis, 306
submarginata, 306
surinamensis, 306

Pea Weevil, 332, 343, 344

Peach Aphid, 293

Borer, 358
Leaf Miner, 237
Moth, 318, 359 £

Scale, West Indian, 237
Twig-Borer, 318
Pear Borer, Sinuate, 361
Leaf Blister Mite, 237
Periplaneta australasiae, 304
Pernoplasmopara cubensis, 264
Pestalozzia guepini, 242
Pharaoh’s Ant, 234, 235, 314
Philosamia cynthia, 362
Phyllosticta, 242
Pine Blister Rust, White, 236
Leaf Scale, 237
Sawfly, European or Imported, 234, 235,
237, 273 i
Weevil, 365
Piophila casei, 339
Pissodes approximatus, 365
Pit-making Oak Scale, 237
Plochionis timidus, 323
Plodia interpunctella, 335
Podisus maculiveniris, 323
Pontia rapae, 358
Poplar Canker, 237
Potato Aphid, 236, 290
Prionidus cristatus, 323
Pseudomonas tumifaciens, 24
Psocids, 361 .
Pterodela pedicularis, 361
Pteromalus, 283
boucheanus, 323
Publications of Entomological Department,
2307
Pycnoscelus obscurus, 306
surinamensis, 234, 302
Pyvalis farinalis, 337
Receipts, 231 .
Red-bug, False Apple, 234, 259, 356
True, 259 i
Red-humped Caterpillar, 237, 329, 358
Rhagoletis pomonella, 358
Rice Weevil, 335, 344
Root Maggot, Cabbage, 357
Rose Chafer, 357 i
Scale, 237 S
Rosy Apple Aphis, 250, 356
Rust, White Pine Blister, 236
Rust-red Flour Beetle, 334, 343
San Jose Scale, 237
Sawfly, Abbott’s, 237
European Pine, 234, 235, 237, 273

Saw-Toothed Grain Beetle, , 341 A
Scale, Elm, 237 Sedrod i -
Oak, Pit-making, 237 -
Oyster Shell, 237, 242
Peach, West Indian, 237
Pine Leaf, 237
Rose, 237
San Jose, 237
Scurfy 237
Tulip Tree, 237
Schedius kuvanae, 250
Schizura concinna, 329, 358
Scurfy Scale, 237-
Shot-hole Borer, 237
Silvanus surinamensis, 334
Sitodrepa panicea, 334 L.
Siiotroga cerealella, 337
Skipper, Cheese, 339, 344
Soldier Bugs, 323
Sowbugs, 312
Sphaerophoria cylindrica, 209
Spinach Aphid, 203
Spruce Gall Aphid, 237
Squash Bugs, 357
Staff, Entomological, 233
Stagmomantis carolina, 323 . .
Striped Cucumber Beetle, 234, 262, 357"
Syntomosphyrum esurus, 323
Syrphid Fly, 208, 299
Syrphus americana, 299
Tachina, 323 [}
Telenomus bifidus, 323
Tenebrio molitor, 331
obscurus, 332
Tenebrioides mauritanicus, 332
Tent Caterpillar, 252, 357, 358, 362. 363
Tessellated Tussock Moth, 325, 326. 358
Tinea granella, 338
Tribolium confusum, 334
ferrugineum, 334
Troctes divinatorius, 339
Trogoderma tarsale, 338
Tulip Tree Scale, 237
Turnip Aphid, 358
Tussock Moth, Hickory, 325, 358
Tessellated, 325, 326, 358
White-marked, 237, 325, 326, 357
Twig Borers, 360
Tyloderma foveolatum, 361
Tyroglyphus, 33

9
Walnut Caterpillar 326. 358

»

Web-worm, Fall, 237, 319, 324, 325, 358

Juniper, 237

Weevil, Bean, Common, 333, 340, 343, 34¢
Four-spotted, 333 7

Granary, 335 344

Pea, 332, 343, 344

Pine Red, 365

Red. 367 b

Rice, 335, 344
West Indian Peach Scale, 237
Wheat Midge 357, 366
‘Wheel Bug, 323
White-marked Tussock Moth, 237, 325,

357

‘Wireworms, 357
Woolly Aphis, 242
Work, Chief Lines, 235

Yellow-necked Caterpillar, 328, 358
Zygobothria nidicola, 250

e
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a. Apple leaves injured by the false red bug.
Leaves natural size, bug nearly three times enlarged.

b. Spraying to kill aphis and red bug.
Smith’s orchard, Clintonville.

FALSE RED BUG.

PLATE III.

a. Half-grown apples showing red bug injury.

b.

Mature apples injured by red bugs early in the season.

FALSE RED BUG.

A




PLATE IV. PLATE V

b. Striped cucumber beetle,
Enlarged four times.

a. Eggs, as laid in the soil.
Five times enlarged.

View at farm showing protectors over cucumber plants

LY

STRIPED CUCUMBER BEETLE.

Cucumber plants 'rr{jurcd by the larvae of the striped beetle.
Natural size.



PLATE VII.

‘®AlR] £q padduys Aqperjaied “@BAIE]
‘spao0x2 snurg ‘ourd uejoyg Io osourde[ ‘e

4q payerogep
JSOWE (B} 499] UDASS JNOGR DAQUI) SnULT *q

ine needle, -

in p

; 2. Eggs i
natural s

1Z¢e

twice natural s
enlarged

’

female and male

Adults,

I

o

IMPORTED PINE SAWFLY

'

1Z¢

; 3. Cocoons,

imes

sl il v

about fo

1Z€.

, natural s

g on pine

in

Larvae feedi

4

IMPORTED PINE SAWFLY.
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PLATE IX.

b. Old cocoons with

5 new ones made inside

a. Male and female antennae. them. Twice natural
Four times enlarged. size.

a. A heap containing 1,617 cocoons, collected from pine twigs.

b. Dorsal and lateral view of larva, twice enlarged.

c. Eggslaid in pine needles, four times enlarged.

g e.  Tachinid parasites
d. Gynandromorph, left side which were unable to
like female, right like male. ‘ escape from cocoons.
Twice enlarged. e Twice enlarged.

c. Cocoons at left have been torn open, probably by birds; those at right
chow exit holes of Chalcid parasite. Natural size.

IMPORTED PINE SAWFLY.

IMPORTED PINE SAWFLY.

a—y
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POTATO APHID.

g tip of tomato badly infested

Grow:

PLATE XI.

Potato plant injured by aphids.

I B
a. Three important predaceous enemies of the
pink and green potato aphid. 1. Larva of lace-
wing fly; 2. Lady beetle larva; 3. Larva of
Syrphusfly. (After Houser, Guyton and Lowry,
Ohio. Agr. Expt. Sta., Bull. 317.)

5

b. Potatoes killed by pink and green potato aphid, Hamilton County, Ohio
(June 30, 1917.) (After Houser, Guyton and Lowry,
Ohio Agr.‘,Expt. Stat Bull. 317.)

'"POTATO APHID.

Fl



PLATEBEIE PLATE XIII.

a. View in greenhouse, where cockroaches injured plants, Cromwell.

c. Egg-sac of cock-
roach. Twice
enlarged.

Easter lilies with bark and roots eaten by cockroaches. Natural size.

AN EXOTIC COCKROACH.

b. Rose plant with bark eaten off by
cockroaches. Natural size.

AN EXOTIC COCKROACH.

o



PEATE XV
PLATE XIV.

a. Adult female, ventral and dorsal view. Enlarged three times.

b. Holes in newspaper where cockroaches ate the cyanide bait.
No dead roaches were found.

b. View looking downward in one of the walks, showing
roaches killed by kerosene spray.

AN EXOTIC COCKROACH. AN EXOTIC COCKROACH.




PLATE XVII.

b. Egg-cluster on peach
leaf. Natural size.
a. Nests of fall web-worm.
(After Slingerland.)

a. Nest on chestnut.

b.* Nest on hickory.

FALL WEB-WORM.

d. Young larve feeding on hickory leaf. Natural size.

FALL WEB-WORM.

o



PLATE XIX.
PLATES ST

a. Penultimate stage of caterpillars. Natural size.

c. Cocoon. Natural size.

: — OO, -

Hickory tree defoliated by the fall web-worm. New Canaan.

b, P :
ully-grown caterpillar on leaf.

. ize. 2 d. Adult.
FALL WEB-WORM. Natural size ; u

Natural size.

HICKORY TUSSOCK MOTH.

e



PLATE XXI.

Female and egg-cluster of
hickory tussock moth.
Natural size.

2. Adult female. Natural size

b. Mature larva. Natural size.
b. Larva of tessellated tussock moth.
Natural size.

c. Pupz. Natural size.

d. Cast skins on tree trunk. . e. Egg-cluster. Natural size.

WALNUT CATERPILLAR
d. Young walnut caterpillars of
hickory leaf. Natural size.

c. Trunk of maple tree showing
tussock moth cocoons.



PLATE ST PEATE XX,

a. Adult female and male. Natural size.

a. Adult female and male. Natural size.

b. Parasitized caterpillars. Natural size.

C.

Mature caterpillar. Enlarged d. Young caterpillars.

b. Caterpillars on apple twigs. Natural size. ; .
i = " one and one-half times. - Natural size.

YELLOW-NECKED CATERPILLAR. RED-HUMPED CATERPILLAR.



PLATE XXIV.
PLATE XXV.

a. Drug store beetle. Adults. b.  Common meal worm,
Four times enlarged. adult and la.rva. Natural 4. Common bean weevil.
size. Adult beetles.  Four b.  Infested cow peas, showing eggs
times enlarged. and exit holes of bean weevil.

Natural size.

c. Rice weevil. Adults.
Four times enlarged.

. lofk
¢, Effect of air slaked lime.* Treated seeds at g (After Metcalf,

North Carolina Agricultural Experiment Station. Jour.

Cadelle, adult and larva. e. Pea weevil, adult beetl€ Econ. Ent., Vol. 10, plate 3, fig. 2.)

Twice natural size. Four times enlarged.

BEAN WEEVIL.
INSECTS ATTACKING STORED FOOD PRODUCTS.



FLALL AXVI.

a. Meal snout moth.
Natural size. b. European grain moth.,
Three times enlarged.

4. Peruvian seed corn injured L
by saw-toothed grain beetle.
Redbe- a8 b. Pop corn showing exit

holes of Angoumois grain
moth. Natural size.

c. Saw-toothed grain beetle.
Four times enlarged.

d. Seeds injured by the large cabinet
beectle. Natural size.

e. Ear of corn injured
by the European grain
moth. Half size.

d. Kernels of corn injured by the Indian meal moth.
Natural size.

INSECTS INJURING STORED FOOD PRODUCTS.
INSECTS INJURING STORED FOOD PRODUCTS.

A



PEATET X0V T PLATE XXIX.

a. View in Quinnipiac Marsh, New Haven, before ditching. 1 a. View in Old Field Creek Marsh, West Haven, before ditching.

b. Same view, after ditching. b. Same'{'ieW, after ditching.

MOSQUITO ELIMINATION WORK. , MOSQUITO ELIMINATION WORK.

e
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WORK OF THE LARGER PINE WEEVIL.
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Report on Commercial Fertilizers, 1917.

By E. H. Jenkins, Director, and JoHN PHILLIPS STREET,
Chemist in Charge of the Analytical Laboratory.

. During 1917 forty-four individuals and firms have entered for
. sale in this state 410 brands of fertilizers classified as follows: \

Nitrogenous superphosphates with potash............ 167
Nitrogenous superphosphates without potash......... 160
Bene manures andfankage. . .54k st LI S0 34
Fish, blood, castor pomace and chemicals............ 49

R QAL e N el s ST S S Dl e 410

- During the spring months V. L. Churchill, the sampling agent
of the Station, visited about 1oo towns and villages of the state
- and gathered samples of commercial fertilizers. These repre-
. sented all the brands registered with the exception of the following:
Alpha Portland Cement Co.'s Alpha Potash-Lime Fertilizer;

" H. G. Acid Phosphate, Grain and Seeding Fertilizer, Odorless
* Grass and Lawn Top Dressing Revised, Monarch Potato Manure,

ey’s Eclipse Phosphate 1916, Bradley’'s Extra Potato and Root
. Special, Bradley’s Northland Potato Grower, Bradley’s Complete
. Manure for Top Dressing Grass and Grain, Bradley’s Triplex
L Potato Special. East India Economizer Phosphate 1916, East
. India Pilgrim Fertilizer 1916, East India Mayflower 1916, Quinni-
" piac Corn Manure 1916, Quinnipiac Phosphate 1916, Williams
. and Clark’s Royal Phosphate 1916, Williams and Clark’s Match-
-_ less Fertilizer 1916; Apothecaries Hall Co.’s Victor Corn Phos-
. phate; Bowker's Superphosphate with Ammonia 19, Stockbridge
- Complete, Potato Phosphate 1916, Complete Alkaline Tobacco
. Grower 1916; Clark’s Special Mixture; Coe Mortimer’s Extra
. Special Potato Fertilizer Revised, 12% Blood Tankage; James'
~ Ground Bone; Lister’'s Buyer’s Choice Acid Phosphate, Valley
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Brand’ Fertilize'r 1916, Celebrated Tobacco Fertilizer; Man- ‘3
chester’s 1 4% Acid Phosphate, Fine Ground Bone, Ground Tankage  ’
9-20; National Ammoniated Phosphate 1916, Excelsior Potato

Fertilizer, H. G. Top Dressing 1916.

A sample of the American Agricultural Chemical Co.’s Grain

and Seeding Fertilizer, sent by a purchaser, was analyzed.

CLASSIFICATION Or FERTILIZERS ANALYZED.

1. Containing nitrogen as the chief active ingredient:
INrtrate iotieoda i v St e S S R 9

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

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

3. Containing potash as the chief active ingredient:

Dlunate ofimotasio iudlilie i bt s en S E o 2
Cotton hull ashes

4 Containing nitrogen and phosphoric acid:

Hishemagttesic i iilin b i gt i T 12
Bankepos i MULEUR LA WD Gl e S e 13
S narmives 1100 (LITRLLRREE SR AT A e 21
5. Mized fertilizers:
N.itrogenous superphosphates with potash............ 147
Nitrogenous superphosphates without potash ixial (i 198
6. Miscellaneous fertilizers and waste products:
SHeep ma e (o r kiU IR RO T st 6
Wond mshesi ol SO Ll A I e P 20
Household sgagter, |\ . Gl D I e BOER G 28
Lanyestanel it iy pRe S i RS i 5
Miscellamedatd) i e UGN ESrPnih dUIG B R 29
(Catall Sl s e L Al i 623

NITRATE OF SODA. 375

I. RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN.

NITRATE OF SODA, OR SODIUM NITRATE.

As offered in the Connecticut market this year, nitrate of soda
has contained an average of 15.44 per cent. of nitrogen, equivalent
to 93.6 per cent. of pure sodium nitrate.

The following nine samples were analyzed:

9364. Sold by Apothecaries Hall Co., Waterbury. Sampled
at factory.

8944, Sold by Sanderson Fertilizer & Chemical Co., New
Haven. Stock of C. R. Treat, Orange.

8947. Sold by Wilcox Fertilizer Co., Mystic. Sanpled at
factory. d

9333. Sold by Coe-Mortimer Co., New York City. Stock of
J. E. Stoddard, Abington.

9331. Sold by Berkshire Fertilizer Co., Bridgeport. Stock of
C. Buckingham, Southport.

8939. Sold by American Agricultural Chemical Co., New York
City. Stock of G. S. Phelps & Co., Thompsonville.

93562. Sold by L. T. Frisbie Co., New Haven. Samnpled at
factory.

8942. Sold by Nitrate Agencies Co., New York City. Stock
of E. B. Palmer, Bridgeport.

9361. Sold by F. S. Royster Guano Co., Baltimore, Md.
Stock of A. W. Anderson, Northford.

ANALYSES OF NITRATE OF SODA.

Stafion Nos il A st 9364 8944 8947 9333 9331 8939 9352 8942 9361
Per cent. of
Nitrogen guaranteed. 15.00 15.00 15.00 15.00 14.80 15.00 15.00 15.00 15.00

Nitrogen found. ..... 15.52 15.20 15.48 15.44 15.32 15.34 15.34 15.56 15.78

wCost per: ton. &L 0d $70.00 70.00 73.00 73.00 85.00 88.00 90.00 .. .. 90.00

Nitrogen costs cents . 5
perpound......... 22.6:123.0//23.67 23.6 277 8.7 293510 98F

The cost of nitrogen in nitrate of soda in small lots at retail has been
on the average 26 cents per pound, 1 1-2 cents more than last year, and
9 or 10 cents more than in 1915,

T
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The supply has been so small, however, and the rise in price as v

the season advanced has been so rapid that average figures ha.ve
little significance.

COTTON SEED MEAL.

Ninety-five samples of this material, bought for use as a ferti-
lizer, have been tested. Most of the samples represent car lots,

Of the 69 samples which came to the laboratory with guaranties,
26 contained the claimed amount of nltrogen and require no de-
tailed report here. On the other hand, 43, or 62 per cent. of the
guaranteed samples, were deficient in nitrogen. The analyses of
these samples are given in the table.

The deficiencies were not quite so great in amount as last year
ranging from o.1o to 0.81 per cent., with an average in the 43
samples of 0.30 per cent. Based on the average cost of nitrogen
in cotton seed meal, as determined below, these deficiencies would
warrant a rebate of from 53 cents to $4.29 per ton, a considerable
item when the meal is purchased in car lots.

The ninety-five samples contained from 5.37 to 7.20 per. cent.
of nitrogen, with an average of 6.10 per cent. The average cost
per ton, in the 79 samples where the price was furnished, was
$44.20, about $5.50 higher than last year.

>‘

Assuming 2.9 and 1.9 as the respecﬁve percentages of phosphoric
acid and potash in the meal, if they are valued at 4 cents and 25 cents
per pound, respectively, the nitrogen of cotton seed meal in the ninety-
five samples cost on the average 26.5 cents per pound, 5.6 cents hxghe‘r
than last year. This is equivalent to $5.30 per unit.

Most of the purchasers report that where the nitrogen in the
meal was less than guaranteed they had little difficulty in securing
rebates.

In our judgment the rebates did not fully compensate for the
deficiency where not more that $4.00 pet unit. was allowed. Cer-

tainly, at present prices of meal, $5.30 per unit is none too high
a rebate.

Station No.

\

8746
8747
8748

9337
8888
8743
8744

8745 |2

9205

9105

8750

8805

9102

9252
9112
9111
9110
9108
9107
9106
9103
9022
8847
8781
8761

8762
|

COTTON SEED MEAL. 357
CorToN SEED MEALS BELOW GUARANTY.
Per cent.
Nitrogen.
o d
Manufacturer or Jobber, Purchased, Sampled, or Sent by § *E
Car No. or Marks. Z 3 5 ]
a s >
8 3 8
-5 @4, O
Apothecanesb Hall Co.,
17264 v ury ........ KCiRulle; Suffield? it ik .83|6.17|$39.00
7o i % ’ S R .7016.17| 39.00
B e g o P Pl
F. W. Brodg.& Co.,

e ST SR e 5.90/6.38| 43.00
.................... : s 1 g I Sl AR
........................ W R
770060 AR e K.“C.. Kulle, Suﬁ“ie ............ 2.07 Sy
Fs ilanamirsadiba g s REDD et A el B

& Co
) C L Campbell ........ Farmers’ Co-op. Asso., Woodstock.|6.05|6.17| 45.50
E. Crosby & Co., Braitle-
y- Vi,
27351.. boro ............ D. J. Sullivan, Suffield.......... 6.07/6.18] 43.50
ittle Rock, Ark.
SP Dansthtle ......... S/ P. ' Brown,: Windsor. . fi Al 6.05(6.17| 39.00
is Cotton Qil Co
g:;ggtLoms ............ R, Smith, Poquonogk .« a5 5.69{6.17| 39.00
Rodney J. Hardy & Sons
............ Geo. S. Phelps & Co., Thompson-
asp L skiile R I e AR L B e 5.55(5.76| 46.00

h -Godwin Co
Iol.?slﬁp reys ............ E. §. Seymour, Suffield <.l s Losi 5.80(6.18| 43.00
BOd0R S L G RS Spencer Bros Suﬁield ........... 5.95(6.18| 43.00
171215 ........................ 5.55/6.18| 43.00
Wb e T i . I e R 5.37/6.18| 43.00
g sl e honia e Lo * “ R P i 6.02[6.18| 44.75
el SR & oy LSS LS A i 5.84/6.18| 44.75
45933 """"""""""""" o ® RIS 5.86(6.18| 43.00
24(2)205 T % S e R 5.96(6.18] 44.00
o G el LT S e iy
14575. e F. D. Lawton & Son, Unionville. .[5.75[6.17| .. ...
T I e S Spencer Bros., Suffield. .......... 6.04[6.18| 39.00
B EO R A S T Olds & Wh1pp1e, Hartford. cev....]6.44/6.56| 50.00
550565:::: .............. O S e e S R 6.39(6.56| 50.00
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COTTONSEED MEALS BELOW GUARANTY.— Continued,

Per cent.
: Nitrogen.
Zo Manufacturer or Jobber, T
i CAbANG AN A Purchased, Sampled, or Sent by 'S'
g H
= | &
Poe Cottonseed Products
Nois Co., Memphis. 4
........................ Amer. Sumatra Tob. Co., Hartford|6. 05/6. 17\
i J. E. Soper Co., Boston. ;
2066 N N B Sl Spencer. Brosy, Suffield. 14 1 0 Fi 5.98/6. 1
Southern Cotton 0il Co.,
ARG N Memphis.
SROS T L UL R S i |
vl RN Co“nn. Toba‘f:co Co‘fp., S11Xer Lﬁne 5.70(6. 17|
ODY8 hradBes 00T « « « « w2 gRR
o R R « « « o e T A
9010 IS 00y 16! S0 AT« i el @ PR i
9018 Iesra6 ) E T AT « « « « e (2SI
OOLT A TET040 bl Pt 4 « % x| e 0
BUTa: dasrero i Sl EE e “ % £ 4 « I
8828 136238, 1l i « « « « e RS
Bl SToS0 oy Pl T iy i s £ o 2o
BROZ - IR6002 1N (s GRS # % & & » i 2 !
o 5.-97
Union Seed & Fert. Co.
R PESSR  al hi John Sullivan & Son, Suffield.. . . .|6.00/6. 17|
Virginia-Carolina Chem. Co.
il am N. Y. City. \ :
ZTB Pt e QR i
i B s Co“nn. Toba‘?co Co‘fp., S11;fer L%ne 5.46|5.76
e I RO « « « B 2‘;2?32

CASTOR POMACE.

fI‘hlS is a residue from the manufacture of castor oil and is used
c.h1eﬂy as a tobacco fertilizer. Experience indicates that it is a.
little slower in its action than cotton seed meal and that it giveé'
a somewhat heavier quality to the tobacco leaf. Stock will eat
it greedily if they have the chance, but it is extremely poisonous

The following eight samples were analyzed: :

_8940. Sold by American Agricultural Chemical Co., New York.
Clé}sf'.uStock of C. F. Allen, Warehouse Point. '

. Sold by Apothecaries H

and sent by Karl C. P;{ulle, Suﬁieldéu B ik

BASIC LIME PHOSPHATE.

9330. Sold by Apothecaries Hall Co., Waterbury. Stock of

W. J. Reeves, Windsorville.
9350. Sold by Baker Castor Oil Co., New York City. Stock

of Olds & Whipple, Hartford.
9332. Sold by Berkshire Fertilizer Co., Bridgeport. Stock of

W. N. Pinney, Rockville.
9390. Sold by Coe-Mortimer Co., New York City. Stock of

M. C. Griffin, East Granby.
9360. Sold by Olds & Whipple, Hartford. Stock of J. N.

Lasbury, Broad Brook.
8945. Sold by Spencer Bros., Suffield. Sampled at factory.

ANALYSES OF CASTOR POMACE.

StationNo:uii il 8940 8871 9330 9350 9332 9390 9360 8945
Per cent. of

Nitrogen guaranteed 4.53 5.00 4.52 4.50 4.52 4.53 5.00 4.84

Nitrogen found... 4.65 3.45 4.61 4.75 4.71 4.66 5.06 4.91

Cost per ton...... $32.25 32.00 34.00 31.00 3I.00 28.00 32.00 30.00

In sample 9350 one per cent. each of phosphoric acid and potash
was guaranteed; the sample contained 1.46 per cent. of phos-
phoric acid but only o.45 per cent. of water-soluble potash.

Sample 8871 was 1.55 per cent. deficient in nitrogen.

The average nitrogen content of the samples was 4.60 per cent.

and the average cost per ton, $31.28.
Assuming a value of 4 cents per pound for phosphoric acid and 26

cents per pound for potash, the average cost of nitrogen per pound in
castor pomace this year was 27.3 cents, or $5.46 per unit.

II. RAW MATERIALS CHIEFLY VALUABLE FOR
PHOSPHORIC ACID.

BASIC LIME PHOSPHATE.

Shipments of basic phosphate from abroad have been almost
cut off on account of the war. As a substitute for basic phosphate
a product called ‘“‘basic lime phosphate’ has been put on the mar-
ket, of which we have analyzed four samples of two brands.
“Available phosphoric acid’’ was determined by the so-called
Wagner method. !

9367. Basic Lime Phosphate. Sold by American Agricultural
Chemical Co., New York City. Stock of C. R. Main, Norwich.
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9469. Same brand as 9367 i
i . Stock of W. P. Chipman & Son, 4
9370. Basic Fruit and Le :

j gume Phosphate. Sold by Coe-
Mortimer Co., New York City. Stock of Willis Smith, Wiistege .
9434. Same brand as 9370. Stockof A.T. Henry, Wallingforc.l 3

ANALYSES OF BAsic LiME PHOSPHATE.

StatlonI‘]O....................... 936] 9469 93;0

Total phosphoric acid
) . P et 14.29 14.10 :
Available” phosphoric acid guaran- . . i gl
Tyl
i : bibad e Cee 13.00/.."1 - 12:00'" (13 0D d
Available” phophoric acid found . . 11.81 I1.71 12 28 13 .
oSt DeriTonu i ivat e il pia i 22000 . Igig’

One sample of each brand contained less “‘avai .
: ess ‘“‘available” ph 0
acid than was guaranteed. ! 5 OSphonc_"

i PRECIPITATED BONE PHOSPHATE.
Thxs is a manufacturing by-product and consists of fine precipi-
tg.‘ced phosphate of lime, neutral in reaction, and contains no
zltéqgen. . i‘cl is very readily soluble in ammonium citrate solution
nd is quickly availabl i i
il ferzrﬂizer. e to crops. It is at present. chiefly used as
S%x samples were analyzed, all of which were sold by Olds and
Whipple, Hartford. 9371 was sampled by the Station at the:
factory, and 9373 by the Station from the stock of F. T. Phelps
Suffield; 8711, 8712 and 8742 were sampled and sent by the:
seller; 8872 was sampled and sent by Karl C. Kulle, Suffield.
The respective car numbers for the last four samples were 88300
73792, 4822 and 73365. }
The guaranty for the material was 28 per cent. “available’” and
32 per cent. total phosphoric acid.

ANALYSES OF PRECIPITATED BONE PHOSPHATE.

Statlon I‘]O... AR, oo 9371 9373
s A . 8711 8,12 8742 8812

Water-soluble phosphoric acid.i. |\ .56 1.33 % ‘T.41 1 1.37.  I1.0¥ ' 1.50
Cftrate-.sol-uble phosphoric acid. 29.98 27.98 28.67 28.44 30.65 2 ‘fo
Citrate-insoluble phosphoricacid 8.02  7.61  6.00 6.49 8:64 3.02
:I“otal_phosghonc acid‘.....v ..... 39.56 36.92 36.08 36.30 40.30 37.62
Available” phosphoric acid.... 31.54 29.31 30.08 29.81 31.66 30.60

The above samples sold at the rate of $1.4 i
np .40 to $1.50 per unit of ‘‘avail-
able”” phosphoric acid, or from 7.0 to 7.5 cents per pound. &

PRECIPITATED PHOSPHATE. 381

PRECIPITATED PHOSPHATE.
9369. Sold by Berkshire Fertilizer Co., Bridgeport. Stock of
W. N. Pinney, Rockville. Cost $30.00 per ton. Guaranteed 22
per cent. “available” phosphoric acid. It contained

Water-soluble phosphoric acid. ........... 5.43
Citrate-soluble phosphoric acid............ 18.78
Citrate-insoluble phosphoric acid.......... 0.95
Total phosphoric acid...........ooevneen. 25.16
“Available” phosphoric acid.............. 24.21

“Avyailable” phosphoric acid cost 6.2 cents per pound.

DISSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE.

This material is made by treating mineral phosphates or phos-
phate rock with oil of vitriol (sulphuric acid), which converts the
larger part of the phosphoric acid into forms soluble in water, and
at the same time changes into sulphate of lime a large part of the
lime which was previously combined with phosphoric acid.

The guaranty usually gives the percentage of “available” phos-
phoric acid. This is only a trade name for the sum of the water-
soluble and citrate-soluble phosphoric acid. Its amount gives
no certain indication of the actual availabliity of this phosphoric
acid to crops. In acid phosphate, however, well made from
domestic rock, it is fair to assume that the larger part of the “avail-
able”’ is also agriculturally available.

The following seventeen samples were analyzed:

9353. Sold by E. Manchester & Sons, Winsted. Stock of
H. H. McKnight, Ellington. :

9328. Sold by L. T. Frisbie Co., New Haven. Stock of H. G.
Cooke, Branford. ‘

9356. Sold by Virginia-Carolina Chemical Co., New York City.
Stock of Tanner & Wilcox, Winsted.

8943. Sold by Nitrate Agencies Co., New York City. Stock
of Edward White, Rockville.

9324. Sold by Armour Fertilizer Works, Chrome, N.]J. Stock
of Edward White, Rockville. )

8816. Sold by L. T. Frisbie Co., New Haven. Sampled and
sent by F. W. Browning, Norwich._

8938. Sold by American Aggicul"cural Chemical Co., New York
City. Stock of L. F. Burr, Branford.

9322. Sold by American Agricultural Chemical Co., New
York City. Stock of J. A. Glasnapp, West Cheshire.

8946. Sold by Wilcox Fertilizer Co., Mystic. Sampled at
factory. ,

-
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8937. Sold by American Agri ; g
& gricultural Ch
Sr’c:;rsk2 City. Stock of L. F. Burr, Branf;ii A
7. Sold by Coe-Mortimer Co N { !
mer Co., w Y @
J. E. Stoddard, Abington. ew York City. Stock

9361. Sold by L. T. Frisbie Co., New Haven
factory. .
9321. High Grade Soluble Phos
: phate. Sold by Coe-Morti ]
Co., New York City. Stock of Joseph Humphreys, Danburylmer
9326. Solgble Phosphate. Sold by Bowker Fertilizer bov
N;W York City. Stock of A. R. Manning, Yantic
355. Sold by F. S Royster Guano, & Salt;
S 0., Balt
Stock of W. Howard, Windsor. T
8941. Sold by Apothecaries Hall C ;
Dl 0., Waterbury. Sampled
876(?. Plain Superphosphate. Sold by Sanderson Fertilizer &
C}.lemxca% Co., New Haven. Sampled and sent by A. B. Smith
Clintonville. Suspected of containing added lime. 27.88 per cent
was present, not an abnormal amount.

Sampled at

ANALYSES OF AcID PHOSPHATE.

o
. < j
— ¥ ek S
i e e e
2 22 23 g 8 2a og 2 03y
SO el R
g T e
dlrie B mi e Sl
ggg: I13,.8g> 3.87 1.39 19.13 17.74 16.0 $18.50 5.2
e 3.3 2.31 0.74 16.41 15.67 14.0 17.00 5.4
e 15.96 ) iy 47 0.27 18.00 19.73 16.0 19.00 5.4
it ;5.31 1.29 0.86 17.56 16.70 16.0 18.50 5.5
s 4.83 1.64 0.52 16.99 16.47 16.0 18.50 5.6
16.42 1.15 0.29 17.86 17.57 16.0 20.00 5.7
:ggg 14.29 2.81 0.82 17.92 17.10 16.0 21.00 6:1
i :1.02 6.71 0.64 18.37 1793 18.0 22.50 6.3
i 5.05 2,22 0.13 17.40 1727 16.0 22.00 6.4
o 9.48 5.85 0.79 16.12 15.33 14.0 20.00 6.5
ae :2.71 3.96 0.36 17.03 16.67 16.0 22.00 6.6
s 13.32 ] 1.25 0.78 17.95 17.17 16.0 23.00 6.7
i ; g 4.70 0.49 16.03 15.54 14.0 22.00 7.1
g I9.9 4.79 0.50 15.25 14.75 14.0 24.00 8.1
i Ig,.og, 3.41 0.36 16.80 16.44 16.0
iy : 44 2.10 0.50 ig:gg 14.54 14.0
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( ST
One of the above samples was guaranteed 18 per cent. “avail-
able’’; ten were guaranteed 16 per cent., and five 14 per cent.

The average cost of ‘‘available’” phosphoric acid in the above samples
was 6.2 cents per pound, about 0.756 cents less than last year.
PHOSPHO PLASTER.
9368. Sold by American Agricultural Chemical Co., New
York City. Stock of A. L. Burdick, Westbrook. Guaranteed 2
per cent. ‘“‘available” phosphoric acid. It contained

Water-soluble phosphoric acid. . .......... 2.03
Citrate-soluble phosphoric acid............ 2.63
Citrate-insoluble phosphoric acid.......... 201
Hotal phosphonic acid W i uianiBa i 6.87
‘‘Available”’ phosphoric acid.............. 4.66
Litme (caleitum oxid )i sl D S ' 31.93

! BARIUM-PHOSPHATE. ’
9408. Sold by Witherbee, Sherman & Co., Port Henry, N. Y.
Stock of Station Farm, Mt. Carmel. Guaranteed 14 per cent.
phosphoric acid, 7 per cent. barium sulphid.
It contained 15.34 per cent. phosphoric acid, chiefly in in-
soluble forms.

III. RAW MATERIALS OF HIGH GRADE CONTAINING
POTASH.

Owing to the war very little, if any, potash has been shipped to
this country during the past three years. The three samples of
muriate of potash analyzed represented stock in the hands of
farmers who were tempted by the abnormally high prices to dis-
pose of their surplus stock.

MURIATE OF POTASH.

8691, 8692. Stock of Samuel Wilson, Waterbury. They con-
tained 53.92 and 52.44 per cent. of potash, respectively.

“18801. Stock of W. T. Peters, Cheshire. It contained 58.24
per cent. of potash.
COTTON HULL ASHES.

9279. Sold by Olds and Whipple, Hartford. Car No. 22120;
stock of Windsor Tobacco Growers Corporation, Windsor. Cost
$6.00 per unit of water-soluble potash, equivalent to 30 cents per
pound for actual potash. If contained 24.78 per cent. of potash.
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IV. RAW MATERIALS CHIEFLY VALUABLE FoR;'

NITROGEN AND PHOSPHORIC ACID.

FISH MANURES.

The twelve samples analyzed show considerable uniformity j y
th'e content of nitrogen, which ranges from 7.28 to 9.75 per cgntn
with an average of 8.34 per cent. The phosphoric acid, however
shows a wide range, from 2.75 to 10.41 per cent., with an averag
of 6.77 per cent. Six of the samples failed to meet their guaranties
‘.tWO being deficient in nitrogen, one in phosphoric acid, and three
in both of these elements. 9365 and 9100 contained ;mly abou
half of the phosphoric acid guaranteed.

FISH MANURES. 385

TANKAGE.
(Analyses on pages 386 and 387.)

This material, made from the waste of slaughter houses and meat
markets, naturally shows considerable differences in composition,
depending upon the relative amounts of meat and bone present.

The thirteen samples analyzed fall into two quite well-defined
groups, the one containing from 4.26 to 5.67 per cent. of nitrogen
and from 14.06 to 21.42 per cent. of phosphoric acid, the other
containing from 7.16 to 8.34 per cent. of nitrogen and from 5.62
to 11.19 per cent. of phosphoric acid.

The samples of the first group, approximately 6-30 grade, cost
from $28 to $42 per ton; the higher grade tankages, 9-20, cost
from $48 to $55 per ton.

The average composition and cost of the two grades were as
follows:

The average cost was $53.44
.44 per ton, about $2 higher than last year
! \ Phosphori G y
ifnt::epzt;sr;;honz; ascld were valued at 4 cents per pound, the nitrogen cos Cradle: Ty S T
ge 28.8 cents per pound; if at 6 cents per pound, the nitrogen 6730 e ik B
cost 27.2 cents. ; 00 i [ it

ANALYSES OF

Only four of these samples could be called fine, having 50 per
cent. or more by weight in particles smaller than 1-50 inch.

Two samples failed to meet their nitrogen guaranty, one that
for phosphoric acid, and one was deficient in both nitrogen and
phosphoric acid. -

Fisga MANURES.

s Nitrogen PhosphosicuAcid, il
a
._é Manufacturer Dealer or Purchaser 2 A | : g $
s 9 ] o () -
2 2 Shod b e e e H
g 5 A8 | §40| #20.g2 L ESE 3
A £0 =
b G B S e
Sampled by Station: ]
8921 {Amer. Agr. Chem. Co i c '
: ! G ans e R S . O. Treat, Manch 1 :
904 s avianchester, . o . 5
932g ﬁgg ﬁg; gg:$ 80 ............. C. XK. Hale, Chicopée........ ... [ 0:20 7.77 | 7.97|8.23|0.85|5.03]0.36|6.24 6.0 | $55,00
Bies Apot};ecfri'es ae COo ............. %per;cer Bros., Sutheld. s il g ?; ;gcl) g'(l)f) gig 8%; Z-é(l) (2)?‘; I(S).ii 2'8 5500
cariesyHall iGoifli st e e o BCHOTY, Wil s Rl e : : : : g 79| 9- < i
e L e Ch O oa gl b oo | oS | ERERERE R 82 | B8
9357 Iﬁterhatiént:flAen %) .............. F, T. Phelps, Suffield.’. " 0001 0.24 Bi23 |/8ia7 18.23 { ol40[\5i04 |l 2.74 1 7419/} 6.0 |\ 57.00
8063 10145 and Whioate S e nup g S. B. Smith, East Haven.......... 283 o500 Lae 18 00 oitE RS B Be00 | 0 ). E
8akd doia. o Whiggl: ................. % Gtamble, Thompsonville. ........ | g";’g g:i ggi g;g g'gg ggz fgg ;gg 55 5500
BEOR {5 D VB ACEORY THAS L AR O Mienhil o o o ) ] ) ) S e G ' i !
925 [F. S. Royster Guano Co. ... ..o.. S. J. Orr, West Suffield,.. ... .. 8 erap/ oo D SLL A | & R e Rl
1 & g .23 | 0,50 ! . ; L s
9100*|L. T stl’g?leg by Purchaser: et i : :
s b Eoishiei@ey Tl o SR s John Leonard, Burnside.
8873 |Olds and Whipple...... . .. ... . K. C. Kulle, Suffield;, ... o0rsriis AR i s bl il g
9.75 23 .82 | 5.5 | 54:00

* Contained 3.10 per cent. chlorin.
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ANALYSES OF

Manufacturer. Dealer or Purchaser.

Station No.

8922 |Amer. Agr. Chem. Co
9366 |Apothecaries Hall Co
9461 |Atlantic Packing Co.

9334 |Coe-Mortimer Co. (6-30)

9335 |Conn. Fat Rend. and Fert. Corp .
9836, 1L D Prishie Cou Ll o o Pactory s bl e
8923 |L. T. Frisbie Co

9358 |Lister’'s Agr. Chem. Works (Cele-

brated Ground Bone and Tankage)|S. J. Orr, West Suffield
9359 |E. Manchester & Sons !

............. H. H. McKnight, Ellington.
9362 (Sanderson Fert. & Chem. Co. ... ...|W. H. Burr, Westport
9363 |Sanderson Fert. & Chem. Co

ameoe | Pactory
8926 |Wilcox Fertilizer Co............... Factory
8948 :

BONE MANURES.

(Analyies on pages 388 and 389.)

The analyses of twenty-one samples of bone are given in th
table. “Bone,” like tankage, has a wide range of composition
some samples being from raw bone with or without much adherin
meat and cartilage, others representing bone which has bee
cooked, the grease and nitrogenous matter being partially removed.
The average per cent. of nitrogen in these samples is 3.40 an
of phosphoric acid 23.35. The average cost per ton, barring th
exceptional prices of 9393 and 9387, was $40.60.

Two samples failed to meet their nitrogen and two their phos
phoric acid guaranties.

V. MIXED FERTILIZERS.
NITROGENOUS SUPERPHOSPHATES.

REGARDING GUARANTIES.

The following tables, pages 304 to 41 5, present 375 analyses.
~ Of those sampled by the Station Agent 143 are guaranteed to
contain potash. 172 contain no potash. Three brands were

v, 4 O L4 AL
RN - A X h
1

TANKAGE. 387

TANKAGE.
i hanical
Nitrogen. Ph°fx%li’§ .nc Mﬁfga?;)slic:
' 3 g e 8
8 2] 3 3 Sd'g _58 =
g g | ] 9.5 R g
g & g & J g i 9o a
: o i3 EE : E - e 40 2
p < & e & o [ 3] S
<
60 $38.00
5.6 .94 14.06 | 13.73 40 )
o 2;2 362 1.94 16.96,1/13.73 38 62 32.88
: 13 6:99 7.16 7.3 4% 7.18 9.15 50 5(6) 50.00
5 é 5.19 5.65 4.94 | 14.78 | 13.73 | 44 5 Fhi N
o 06 4.26 3.00 21.42 | 20.00 59 41 o
b 4'46 4.68 4.92 15.62 | 15.00 18 82 4;.00
. Z ;.35 7.57 713s 11.19 | 10.00 | .24 76 48.
0 - )
y 6 7 R R Al
.56 270 2.67 13.85/ | 12 .00 5_
e 207 | 4o | 9a3 | 1ai7a | 35 55 |:38.00
o 4.51 4.84 4.94 20:20 | 13-73 64 38 00
o 34 | 463 | aco4 | 20.46 1 13.73 | 621} '3 3500
g.zz "';..99 8.23 8.24 5.62 8.00 28 %2 55.
0.28 8.06 | 8.34 FACTE SR 33 ZEANE

ouaranteed to contain four per cent. of potash, though only one
;ad nearly that amount. Seven bran?s guaranteed 3 per cent.,
i nd the rest 1 per cent. or less. :
mré)e; e:}?ez';)fands containing potash about 23 per cent. fal}ed to
meet their guaranty in one ing'}rledient, while of the 172 without
.8 per cent. failed in the same way. : '

PO‘;;S: liigi flimber of cases, however, a shortage of one ingredient
was made good by an overrun of another, so thaF the buyer re-
ceived full value for his money, but in the following brand§ this
was not the case. Reckoning nitrogen at 27 cents, available
phosphoric acid at 6 and potash at 3o cents per p.ound, respec-
tively, the deficiency in money value per ton was:

N Name of Brand Deficiency in Tcn;algg
3 R
9213 Armour's Bidwell's 3=8-T.........ccoiiitrnnenerne. s e
9299 % 5-8—4 Fertilizer. . .....c.coiiiiiiieniiiante.s s
9290 1‘; (7)_6_11t i 9:52

9240 Bowker’'s Complete.............. B :
9293 Coe-Mortimer’s Red Brand Excelsior........ ...ocooveenn 3; 58,(1)
9405 National Fertilizer Co.’s Extra H. G, Potato........... e 1.68
9039 Rogers & Hubbard Co.’s Bone Base Spluble Botate il 1.80
9306 A. A. C. Co.'s H. G. Grass Top ls)res§1§xg ................. 1.17
9316 Atlantic Packing Co.’s Tobacco Special..............ov..e 3.15
jonal Agr'l Corp’s. Buffalo Top Dresser.......... :
gigg Intem‘?uona §r i " Vegetable and Potato........... igg
9173 N. E. Fertilizer Co.’s Potato Rertilizer. aldL sl eyl ¥
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ANALYSES OF BoNE MANURES.
: ical
2 Nitrogen. phAof:Fcil.onc Mig:?;sli?
Zo . o g
,g Manufacturer and Brand. '§ g E'g; '%"é g
A
Sampled by Station:
9376 |Amer. Agr. Chem. Co.; Fine Ground Bone. . 15 2 4% 21.38 22.88 4l 59 $38.00
9377 |Apothecaries Hall Co., Bone. ............. 3'2:1) 2.47 23.98 22.00 59 g1 36.00
9378 |Armour Fertilizer Works, Bone Meal. . ... .. 3 12 2.47 25.08 22.00 53 47 45.00
9379 |Berkshire Fertilizer Co., Fine Ground Bone. 3'08 2.50 22.32 20.00 44 56 A
3332 gowlﬁr F_ertiliz(e}er C%., Fresh Ground Bone. . i g'58 2.47 24.36 22.88 51 49 el
3 oe-Mortimer Co., Fine Ground Bone. .. ... E. Stoddard, Ab ) 2. 24.00 22.88 51 L L el GRS
9376 [L. T. Frisbie Co., Fine Bone Meal, .. ... .. i ¢ Pond, Mo 4 Y6 | ast iaglas 45 55 44.00
9414 |L. T. Frisbie Co., Bone Meal.............. Frank S. Platt Co., New 4109 3.93 20.58 2E-39 35 65 A0
9382 |Lister’s Agr. Chem. Works, Bone Meal. . . .. F. C. Benjamin, Danbury 3.64 2.47 23.20 230 57 43 ke
9383 |Lowell Fertilizer Co., Ground Bone. .. .. ... Geo.S. Phelps&Co., Thom 2.47 2.46 26.18 20.00 69 31 37-99
9385 Rcigers Igc ngbbard Co., Hubbard’s Pure ; : 6
! aw Knuckle Bone Flour............... E. A. Buck, Willi i .82 25.08 #4170 39 Vit THANE S
9384 R<)1§ers gc. Htg)bard Co., Hubbard’s Strictly i 3 « : . 8
y fire Hing Bone sl auad i i e e i . P. Barstow & Co. 4 .50 21.08 20.00 62 3 41.00
9393 chgers g‘z] Hubbard Co., Rogers’ KnuckleJ i Nor’ 3 i 55
onetllaurit i sl R A GE R Cadwell & Jones, Hartf .88 .82 25.16 24.70 71 29 20
9392 |Rogers & Hubbard Co., Rogers’ Pure Fine J i % or‘ 2 4 :
Ground Beneh T (e it L e Bactory., .\ 112y 3.40 3.50 s =000 = R R
9386 |(F. 1\S’f Rloyster Guano Co., Fine Ground Bone o
Realisr i i NETE Ol e Sl S A Ve S. J. Orr, West Suffield. .. ; 2. 23.48 22.90 50 50 400
9387 [Sanderson Fert. & Chem. Co., Fine Ground : e u i 4 & 5 Sy *
L SR Ly A R S W. H. Burr, Westport, ..\ 4 2. 21.6 20.00 65 35 i
9388 M.ML. Shoemaker & Co., Swift-Sure Bone it * b 4
7T A e e e Olds & Whipple, Hartford. . 6.26 : 20 64 20.00 56 44 R
9389 (Wilcox Fertilizer Co., Pure Ground Bone. . . Factory. .. pp ......... 2.74 gig 26.26 @2500 St 49 e
Sampled by Purchaser:
8829 |Apothecaries Hall Co., Bone.............. H. B. Cornwall, Meriden. 4.93 RN AR 80 B A SR
9024 Bo};vker Fertilizer Co., High Grade Ground o
ot ek der Rl SR RN A James O’Connor, Wether: .6 12 25.07 20.50 46 54 399
8775 |L. T. Frisbie Co., Bone Meal.......".... .. H. W. Ferry, So. Glastonb 283 242 26.71 20501 il e Do
Carlat

very considerable differences in the agricultural value of citrate-
soluble phosphoric acid from different sources or materials. The
same is true, also, of insoluble phosphoric acid. Thus, the insol+
uble phosphoric acid of bone is much more quickly available to
crops than that from phosphate rock or apatite. :

It is safest to give preference to those mixed fertilizers in which
the proportion of insoluble phosphoric acid is small.

Regarding nitrogen, that which is in fo_rm of nitrates is the

QuaLiry OF PLANT Foop 1IN NITROGENOUS SUPERPHOSPHATES

The potash given in the analyses is all water-soluble and avail-
able to crops. ) -
‘The same is true of the “soluble” phosphoric acid. The ‘“‘citrate-
soluble” phosphoric acid, which with the water-soluble is called I
“available” by trade usage, is doubtless more promptly ]
available to crops than the insoluble, although there are probably

-
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most quickly and completely avé,ilable. As a rule the nitrogen of

‘po
'“??}I,:}:‘{:‘f:ﬁ[‘z : i : f} 3 ammonia salts is less quickly and completely available than that
hiapie o ) (RS Dl T of nitrates, but ranks next to it.
> The organic nitrogen of fertilizers is supplied by a great variety
ol i lt) g LV R of materials which differ very considerably in agricgltura.tl value.
o Wl g P A The details of the methods used to detect very inferior forms
A B e of nitrogen have been given in previous reports.
By the alkaline permanganate method forms of organic nitrogen
4 SR are considered inferior in which less than so per cent. of the water-
£ g e R insoluble, organic nitrogen is soluble in the reagent. By the
7 % 108U Bl R A msoluble, organiC 1 ge: e g Y
] E P neutral permanganate method, any solubility of less than 8o
e f per cent. is suspicious. Some objection has been made to the
o) é G S T S method because dried horse and sheep manure, reqogniged as good
< e sagy D ST fertilizers are ranked as inferior by these methods. It is true that
é both have agricultural value, but this depends to a considerable
° extent on the favorable action in the soil of the decomposing
; i R B vegetable matter, while experiment has shown that the organic
3 gt s A SHE Lo, nitrogen in them is less available than in the forms ordinarily used
5 in the compounding of fertilizers.
% In the following brands inferior forms of nitrogen are indicated
e WIRER - e B by both methods:
~ o} [} -
E i i REGARDING PRICES OF NITROGENOUS SUPERPHOSPHATES.
E R a i The dealers’ quotation of the cash ton price was obtained in
: fg? PO 0 e most cases when each sample was drawn. These prices are, !
‘E’ @I IR however, no real guide to prospective purchasers. The manu-
= 'fg R facturer has little or no control over the price which the retailer
z I —g i ,a or agent will charge and the latter sells to the consumer according
@ o L;.: g8 to spgcial terms made with him, -which are largely governed ‘E)y
z g 2 ;é’ = é & time of payment and knowledge of the consumer’s financial
2 & OS T S 2 standing and habits. To take a concrete case: To-day a 2-10-0
i & g - g formula can be bought for $40. That is called the “cash ton price.”
;3 j: 8 g g But if paid for before Feb. 1 its price will be $37; if before ApraT
bl sy e $37.40; July 1, $38.00 and on Dec. 1, $40. If bought in car lots
i e U it will cost $1.00 per ton less. If sold in small fractions of a ton
8 8.8 % _qg the price will be considerably higher. , Again, if several dealers
g 35“ E 5 § in one place are competing for trade, thﬁa guoted prices are likely
T e A to be less than where there is no competition, or where the dealer
AR Riins g § § § § knows that payments will be slow.
The general range of prices is shown in the following table:
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. AVERAGE H :
IGHEST AND Lowest P
RICES QUOTED TO TH
N E STATION

Average Cash

Formula. Ton P
i: g_l $:1;.Oxgce. i Lc'>v.ve~s.t.. Highest.
1—10—; 29.75 $28.00 $.3.I..(.)(.)
i 31.67 > 30.00 35.00
i 33:50 30.00 34.00
S, gg;l;g 31.00 36.00
L5l 42:50 .32..00 38.00
i 8—1 R 0 R
3: g:l/z 37.50 RIS IR
g_ 8—1/2 2g.75 25.50 '3'2..66
by :33,6.(2);) 34.00 39.00
2_ g_i 33:50 .3.4..00 41.00
i 2 i AR O i
i— g"}t g4‘(7)g .3.3..00 40.00
i 38.19 2 .66 ....
4_10—3 49.50 4%.00 4?.80
g_ 2—: 38.50 Y h i
% R R G s
5— 6-1 iz.go .4.0..(.)(.) e
g:g:? 4575 e
551874 gg:go .39.‘00 A
6— 4—2 S S R e e
T e e e
Ll L R BT
Al s R

A rough ‘“‘valuation” m:
ay be made by valui i
Wi ¥ y valuing nitrogen as

i iy at .............. 26 ce;‘nts
grganic .......................... gg “
e L e
Water-soluble potash. . .1. .a.lt ........... 221//2 ce“nts
........... 2

e ANALYSES REQUIRING SpEcIAL NoOTICE.
o D. 'Ijhe Amerlcan Ag’l. Chem. Co.’s Complete Manure for
SeCp dressmg 1916 was found below guaranty in nitrogen. A
con sample, 9345, taken from a different source, was analyzed
with approximately the same results.
5 21209}.1 tTéle above compgny’s Sure Growth Phosphate being
oy ;s;az; i felow guaranty in potash, a second sample, 9344, of
i p ’ il
i m a different source was found to meet fully its
i A similar result appears in the two analyses of Bradley’s
as;cze;.lt Superphosphate, 1916, Nos. 8977 and 9346.
i i’:‘ Ax.mour Fertilizer Co.’s Bidwell’s 3-8-1, having consider-
l/y less nitrogen .than was guaranteed, the manufacturer re-
quested 'the analysis of another sample, but it was not possible
at that time to find the brand on sale in the State.
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9032. Coe-Mortimer Co.’s New Englander Special 1916, being
found deficient in both nitrogen and potash, effort was made
without success to find for analysis another sample.

9405.. National Extra High Grade Potato Fertilizer showed
deficiencies in all three ingredients and we were unable to get
another sample from a different source for analysis.

9040. The Royster Guano Co.’s Dreadnaught Fertilizer, hav-
ing been found deficient in potash, a second sample, 9282, was
drawn from a different source, which showed more potash, 1.86
per cent., the guaranty being 2 per cent.

9068. Quinnipiac Wrapper Leaf Brand Tobacco Manure,
without Potash, not meeting its nitrogen guaranty, a second
sample was analyzed, 9319, which fully met the guaranty.

8997. Rogers H. G. Soluble Tobacco Manure failing to meet
its guaranty of available phosphoric acid, a second sample, 9347,
drawn from a different source, was analyzed but agreed in compo-
sition with the first sample. It will be noticed that most of the
superphosphates without potash made by this firm, while fully

L - meeting their guaranties in all other respects, fail to meet them in

the one particular of “‘available’” phosphoric acid. The manu-
facturer states that the phosphatic material used is precipitated
bone mixed with fine bone sawings; that the amount of available
phosphoric acid found in these materials when separately analyzed
should yield fully the amount guaranteed in the mixture of them;
but that this is not the case and that there are large discrepancies
between the analyses of mixtures of these two ingredients reported
by different trade chemists. Examination of the bone used shows
the presence of a considerable amount of carbonate of lime. The
preéence of carbonates, we believe, in any fertilizer is likely .to
reduce the amount of “available” phosphoric acid found by the
official method. The precipitated bone, whether alone or mixed
with carbonates, is, we believe, readily available to crops.

9225. Royster’s Curfew Ammoniated Superphosphate having
failed to meet its nitrogen guaranty, a second sample, 9348, drawn
from a different source, was analyzed and substantially met the
nitrogen guaranty. The same thing was found in Royster’s
Good Will Ammoniated Superphosphate, Samples 9228 and 9404.

8907. In Sanderson’s H. G. Ammoniated Phosphate the
available phosphoric acid was below guaranty but in two other
samples of the same brand, 90756 and 9308, this guaranty was
fully met.

>
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TABLE I-—NITROGENOUS SUPERPHOSPHATES. WITH POTASH.

9 Nitrogen. Phosphoric Acid. Potash.
i So-called
4 Total ] B Total. ““Available”
B . K "g . 2 % :% 5 ¢ 3 A {
2 Manufacturer and Brand. Pies ot Buimpling ﬁg .% :g "g E :g é % g E g E S
5 i Sx R o ) 0 8 R T I
S . 28 R I o - S - o I - 5 g - R e e
b 33 N R - S R < - ] 8 3 P ° 3 3
o ke B (o7 |S = s 0 (A S W IR s = &) & & < & 6] A i
Qe : "
iampled b)A Station : ook IR, 1
merican Agricultura emica Co., New York City. ; S 3 B e R
:8910 Complete Manure for Top Dressing 1916.......... tod e b g R g 2;(6) ; 22 ggzi ;i g;g gig 0.5Z 9;2 g it 323 8.0 | 0.90| 1.19| 1.0 | 9345
*9345 Complete Manure for Top Dressing 1916. ,........ Hazardsalle vy .| . Ry A 2'702'47 e 4.02/1.19|11.22/10.0 |10.03| 9.0 | 0.65| 0.71| 1.0 | 8909
*8909 Sure Growth Phosphate T ne. /i s s s i it Hazardville........... 0‘24 I'Ig 2.842:47 6 .08 3.91|1.04[11.03({10.0 | 9.99| 9.0 | 0.40| 1.14| 1.0 | 9344
gg‘ig %u.re Grﬁvg:th Ptéosphaite : 5% Koo S b B ;\[‘/Ihﬁm%sonv1lle ......... 01480.79 2'49 2.4714.96]3.32|1.37| 9.65| 9.0 | 8.28] 8.0 | 2.04| 2.04| 3.0 921% i
numph \Crop Speciall - aib it i el o L R . ; i 1 : i
9291 |Bradley’s B. D. Sea Fowl Guano 1916............. Middletown........... .00 0.09[0.49| 0.94[0.82(5.83|4.51(1.20|11.54[11.0 |10.34|10.0 | 0.51| 0.85| 1.0 | 929
8978 |Bradley’s Complete Manure for Potatoes and Veg- 0.7300.86| 3.46|3.20]5.52|3.96|1.07/11.4510.0 | 9.48| 9.0 | 1.07| 1.07| 1.0 | 8978
etables 1016.............. .00, el M el Noowalleiyieas. L. 0'320.49 T 771,653 83l4.76|1.13/11.72|11.0 |10.359|10.0 | T.07| T.07| 1.0 | 9181
9181 Bradley,s Corny Phiosphateling 56 oS i i Gl South Coventry....... 0'49 0.60| 1.04l2.06/3.26/5. 30|1.75/12. 4011 0 |10.85|10.0 | 1.00| r.00| 1.0 | 9182
9182 Brad]ey,s Half Century Fertilizer 1916...,........ Caniaamit ey L 0-560.22 0:93 0.82[3.51[>.46|1.00/10.06| 9.0 | 8.97| 8.0 | 0.80| 1.02| 1.0 | 9305
*9305 Bradley,s New Method Fertilizer 1916............, Eahgantulienie [ 0‘341'00 2.06]2.06|5.50/4.16/0.87|10.53| 9.0 | 9.66| 8.0 | 0.70| 0.76| 1.0 | 8977
*8977 Bradley’s Patent Superphosphate 1916............ USRI L 0~27 o R % Yol4.49]0.90/10.49 9.0 | 9.50| 8.0 | 0.96| 0.96 1.0 | 9346
9346 Bradley,s Patent Supqrphosphate T L0 s N Thompsonville. ....... : g 0.56 2'46 2.06|2.35/5.00/1.36{10.80| 9.0 | 9.44| 8.0 |i0.70| 1.01| 1.0 | 8976
8976 Bradley’s Potato Fertilizer Boa@ e e s i A i iy SrrotoneiNenc L 0-291~07 2.552.476.114.600.79II.50 10.0 |10.71| 9.0 |i1.03 1.03 I.0 | 9183
9183 Bradley’s PotatolManure naE6 i s SRR Ratety DUt 2L 0-09 3'43 4'444.53 1.563.8500.43| 4.84| 4.0 | 4.41| 3.0 |#o.25| 1.10| 1.0 | 8979
8979 Bradley,s Tobacco Manurd BOT6. /i ook uin il b Gilasteonbusyit ... .. ... . 1'122'89 4'724,530.333.160.28 3.77| 4.0 | 3.49 3.0 |10.80|§2.92| 3.0 | 9047
9047 Bradley’s LobaceaiManure (Carb) i s Lo i i astfordiaie, o0 . . . . 0.380.70 2.131.657.013.551.57 12.13]10.0 [10.56| 9.0 | 0.40| 0.76| T.0 | 9294 !
9294 Hradieyis tinteorn 1o 16, 0 ice, Ay GRS i e EosiCobarasad ... ... 0'440'77 2:362.476.464.170.97IIZ6OIO 00l10.63| 9.00| 1.01| 1.01| 1.0 | 9185
9185 |East Tndia iCerniKingrg 16, vinte i L hasl Byt BEon SOMLEROBEL YL L 0.580.90 3.1913.20|5.28]4 .17]2.03|11.48]10.0 | 0.45 9.0 | 1.06| 1.06| 1.0 | 9187
9187 |East India Potato and Garden Manure............ Bagnatdedatooiiv . ..., 0.210‘96 1.581.236.884.121.68 s 5 ) e KAk s R ot sbgid <
9184 East India Roanoke Phosphate Tor6 i ar Ll Southperbiei .. ... ... 0.183A37 4'514 s3l2.15|1.56/0 49| 4.20| 4.0 | 3.71| 3.0 | o.11| 1.15| 1.0 | 9288
9288 |East India Tobacco SEECIRL TO 60 b aliahs rlkaadion Barnsideduni.. o ... e 0.84 1-802'065 7ol4.02t.27|16.90| 9.0 | 9.72| 8.0, | 0.66] 0.66| 1.0 | 9186
9186 |East India Unexcelled Fertilizer 1916.............. SonthmorEicIe s L . . 0~5?0-93 1.71 1'651'948.641.74 4 ol o pasag i Bised o 1
9189 Quinnipiac Ammoniated Dissolved Bone 1916.. . ... Branfordanst . L L. o 0'45 1'37 i :236: 10l4.64|1.75/12.49|11.0 |10.74|10.0 | 0.91| 0.91| 1.0 | 9236
9236 Quintainise Bilertillzer 1o e oyl pot e gl & Sheltonlbalsunc ... . 4 4 e il o7|3.75/0.9310.75] 9.0 | 9.82| 8.0 | 1.07| 1.07 1.0 | 9188
9188 |Quinnipiac Climax Phosphate 1916................ I ey i R 19 5410- 9915 5|0 - . 0 N
innipi i ; .78lo. ¢ 0| 8.98 8.0 | 0.90 1.02| 1.0 | 9
9320 |Quinnipiac Climax Phosphate 1916................ HastiMavenioc o0 . . i ‘5)7 (6)476 ;Zggi; ‘;';’(I) 217;6 ; gg x?gg Ig < 9'27 ik 0.35 ool it ot BI
9190|Quinnipiac Fish and Potash Mixture 1916.......... Windsor iciich L el 0.78 3-41 S Bal asly oalo elvolvetiata 10 76l a6 L' Tibo} ¢ ool it o s SR
9191 Quinnipiac Market Garden Manure 1916.......... Hazardeiller. &0 .. . 0-;4 1.72 2'74 e 2 78]t olro 8ol 0.0 | 9.60| B0 |'1io7] 1 07}t 0 | AGIENE
8911 Quinnipiac Potato Phosphate 1916................ Branfordl ool L. e 3- 18 4~42 g A LGB e DG Bl Bt f it g
9192 Qulnnlplyac Wrapper Leaf Brand Tobacco Manure. .|Hazardville. .......... i 0'64 1-45 47 el by i o cfed U gpig! SopGUBG ol e L
9295 Wheelerys Corn Hertilizer 19160 i ciliilie e it 8oy New Milford.......... s 3'08 4.60 %R A A D e e et fee e g
9296 Wheeler’s Cuban Tobacco Grower 1916......... ... New Milford.......... 0'48 e 2:942106 e R S S G G T
9297 |Wheeler’s Potato Manure 1916...... ........ .... New Milford.:........ Vi ks e P i e o O b e B el
ggog Williams and Clark’s Americus Coré Phosphf,ge 19161 Milford oy L lolrl. oo -57(0.5 . ¢
98 |Williams and Clark’s Americus H. G. Special for Po- ! 5 ehigals el v katie a hia a6l i 6 bt ath s el v ia e
tatoes and Root Crops,1916...........0c.uu..u.. Southington........... 8-23 ?Zi ?;g gogigg 2.53 P il g.o 0.82 0.92 1.0 | 9208
9208 |Williams and Clark’s Americus Potato Manure. . ... iWaterbary, ol eekio, . . 04 [‘7} o. : 0.88 st bl R ) Bl e el b
9237 |Williams and Clark’s Elk Brand e s AN Waterbury............ b 70-;7 2-562.475..004 R Gl gl e d vl S e b |
9209 |Williams and Clark’s Meadow Queen Fertilizer 1916{Milford............... o.go g e ~53 A -93 A e i Gl R Uil I
9210 |Williams and Clark’s Seed Leaf Tobacco Manure 1916/Manchester.. ......... ol 3‘65 ?’32 g- L 5~73 o . - . i 81 el b Ral R T gl aioelir ot
9304 {Williams and Clark’s Special Prolific Crop Producer|Norfolk............... -19]0.65| 1.32/0. . . : .
Apothecaries Hall Co., Waterbury, Conn. : 00 e : . G e ‘ NG DG  let H
9288 [Victor, Tobacoo Spediall Ll oo iy il B v 2 \Wappingin \ C il i, « -69l0.52|1.76] 4.14l4.11|2.63|1.36l0.51| 4.50| 5 3.991 4

.8 sulphate, 1.2 as carbonate.
* See page 392. §0.83% as sulp 9%
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1
= insed).
TABLE I.—NITROGENOUS SUPERPHOSPHATES . 3 wiTH Potasa—(Continued)
— ' o Phosphoric Acid. Potash.
g So-called
A ; Total. s Total. **Available’”
| 2 R A Rl - b $ g s
4 Manufacturer and Brand.  « Place of Sampling, 3 | § TE)‘ g % 'g é 2 8 : .§ $ 7
5 i ) g EldlEl BBt ELE
2 28 s s (G| s |2l 8| d |84 8 g
e} o i ) = A2t 5] 2 &
3 -g i gs SiE 2 P = e B e = (&) = 4 < &= 4] o
Samp‘l;ed by Station: R Sl B i
rmour Fertilizer Works rome, N. J. 8. 8.14 8.0 | 1296} 1.06{ 2.0
9115/Grain Grower, 2—-8-2 Fertilizer. . ... ... , WAl Rockville. .., i $35 -34/1.01) 1.76]1 ?‘? 2Z§ ?;3;6 (I,;z gig 4,? 4,7§ 4.0 o.go 1.07| 1.0
9116|Special Tobacco Grower No. 1, 5-4—1 Fertilizer... .. |Hazardville. ... .. 42\ 10 42 4.82 5 2'82 0.81| 8. 171 7.5 | 7.36| 7.0 | 0.70] 1.02| 1.0
29117 Wheat, Corn, Oats Special, 1—7—1 Fertilizer........ Bridgeport.... .. . 94 29" 10.25/0.56 0.?; g- 4'5‘§ el 8:90 8.5|7.74| 8.0 | 0.20f 1.00| 1.0
821 S\ Bidwells sy i el R R R R Windsor Locks. . . ... .. 34’: 0.5110.95 g' Oo'gz 4'423.790.86 9.17| 8.5 | 8.31| 8.0 | 1.14] 2.04| 2.0
18980(1-8—2 Hettilizer it v N Ghv Son i e Bridgeport. ... . .. 34. 10:25(0-55 1'9 1'654'252'481:18 9.11] 8.5 | 7.93| 8.0 | 3.04| 3.04| 3.0
BOB1 Io- 8= Hertilizer: v flvel s 2i el g sl atl o Hazardville. ....... ... 42 §2:4010.99 L it s ) o/’ 8.5]7.98{ 8.0 | 1.00| 1.00| 1.0
9214 it Th . g 0.26[1.48| 2.16[2.06(4.46|3.52(1.32| 9.3
9215352 § T At S o BRSO PR D S T S ) s e Noomplionvﬂle ......... 35, "6.991 28| 2.72|2.4714.02(3.54|1.69| 9.25| 8.5 g,s(y g.o 0.5I 1.(();; i.g
iioh it oK e bt U RS B U T IS et MM RS s AR e R S WAl »ool . oot 39. A F i 2 oalz2.11l0. 8.90| 8.5 JER) 8.0 PELeZE 1. s
ng;g gig—;Fermhzer .................... R (I\D/Irzrlllcg}éester ........... g: gggigg ?,3221? 45,.61}:25.840%? 832 2.5 2.45 2,8 %.24 \;,ga; i,.g
=quierttliseviinilan sreaienina e e S eI E Aigle 1 . [ W o ; 22 ! 45T T g .
TH200ICGL T Heetilizar 208t a0l st i R b S A ke New London.......... 48. 7{0-43(2-37| 4-92)5- 7614301 .94 g itk 3 :
t i i
Bowker Fertilizer Co., New York City. il - Itiro.0 o850 . o1 ] 1.0
8982|A1l Round Fertilizer 1916, . . o vrvrnrn oo, Meriden: i ikt 343 0.5410.85| 2.45|2.06(6.57|3.54/1.84|{11.95/11.0 |10 S
! A T ) : 6. 6.0 12, ¥82. 79| 2.0
92411 Ammoniated Food for Flowers. ................... Waterbury:. ... /00 228 : \ 0.19 q & -gg “ "217 8'4; ggg é'gg Ig.gg IZ ‘g 933 10.0 | 2.02| 2.02| 3.0
JH2a0 Com plese il AR e o G Milldalel.” . v 15wt 51. 0.3410.9 ZI’.76?.6(§6.§04.521:45 12.27|11.0 [10.82|10.0 | 0.75| 0.98| 1.0
B899 Uorn Phosphatetgroy Al s Cland Jar il s West 'Stafford. ... .. V& 38. 0~5§0-3§ RS 6.56 ‘090 95|11.60|11.0 |10.65[10.0 | 1.17| 1.17| 1.0
8912/Farm and Garden Phosphate 1916................ New Haven: | .5 oo 2 E0l 36 0.35|1.0 ~9‘§ '25 ; 8‘2*. 0'95”_30 10.0 |10.35] 9.0 | 0.87| 0.87| 1.0
8983|Stockbridge General Crop Manure 1916........... Yalesville.. i .23 . 44. 0.62/0.94| 3.28|3.29 g'7 '53 0.97|10.93|10.0 | 9.96| 9.0 | 1.13| 1.13| I.0
9217|Hill and Drill Phosphate 1916.................... Yalesville ... vil i 41. )5{0.33|1.01 2-g8 2.47 -4‘% 3.5 0'9 3 80 9.0|8.45/ 8.0 | 1.00| 1.00| I.0
9242\ Lawn and Garden Dressing 1916................. New Haven....... .8 5058 5[0.25(1.02| 4. g4~” 5.1 3.-841-32 9-56 9.0 | 8.14f 8.0 L 11| 1.11| 1.0
9238|Stockbridge Early Crop Manure 1916............. West'Stafford. :..% .8 435 [3(1.1110.32| 4.1 4-61;I 4-Og 407 i .go 11.39|11.0 |10.59(10.0 | 0.71{ 1.00| 1.0
9216|Sure Crop Phosphate 1g16., .2l Lale L Dot Bl Waterbury....... sl ‘!90-18 0.48| 1.04/0.8215.26/5.33|1. ;

E. D. Chittenden Co., Bridgeport, Conn. - b U s 2.0
9243|Complete Tobacco and Onic')n Grower, 2,% Potash. . {[Broad Brook.......... )0{0.15/1.09| 3.30[3.29(7.80 ifl’3 8'63 1(5).(2)3 g'g zgg 4.0 | 0.20 2,?}? 2.0
9244(Connecticut Tobacco GIOWeEr.........vieenniin.n. Broad Brook.........- 0.31|1.38| 4.75/4-95|3.75|1-14/0.3 . 0 72| 4.0 | 0.20| 1.94| 2.0
9302|Connecticut Tobacco Grower SUMBield, .. b i 52.0 0.13/1.62| 4.95/4.94(3.83/0.89]0.32| 5.04) 5.0 | 4. 5 2

dere AT s i s I e s R R st i e 0. }'.60 201.6 4.524.503'430.700.27 440 4‘0 413 3.0 0.1 02 )
9246\ Tobacco Special, 2% Potash. .. i wannali s SHifptd sl il Rl 5 , 5
Coe-Mortimer Co., New York City. 2 7 10.0 | 1.02| 1.02| 1.0
9246/Columbian Corn and Potato Fertilizer 1916.. . .. ... Milford. ........oeoen- gg o 28/0.480.50| 1.50|1.23 6.5152 4.6<I) ;6; i -gg Sl ;ggg 9.0 0.80 0.97| 1.0
9247|Gold Brand Excelsior Guano 1916. ............... Washington Depot. ... 18.0 @410 50/0.69 2~542“217 5-95 ggs 0'12 11.07|11.0 [10.65(10.0 | 3.01| 3.01| 3.0 | 9202
9292/H. G. Potato Fertilizer Revised. .................. GreenwiCh. . ....«conns b ‘_.;28-23 1.07 ? 19 g'gg 7'273:75 s ool1 . 30l11.13| 9.0 | 9.83| 8.0 | 0.20| 0.55| I.0 | 9032
§9032(New Englander BDECTAl TR0 i e e S Brooklyn. .........-- 18.0 iz 0.4 0-4; '9‘?;4'11 1'63 3-440'92 8:99 9.0 | 8.07| 8.0 0.98| 0.88| 1.0 | 9293
19293|Red Brand Excelsior Guanioing (61 ayentia e et Greenwich. . ..... .o+ p-. _é00.37 1,18l 3.5 o .70 .32 1'04 10.06/10.0 | 9.02| 9.0 | 0.86| 0.86| 1.0 | 9254
9264 |Standard Potato Fertilizer 1916................... Wethersfield. ....... -« L y .34/0.71| 3.37|3-29]4.70/4. ) :
T. H. Eldredge, Norwich, Conn. ] : el < | 8913
8913(Fish and Potash................. I N Norwich, 4 b ssoaus i 32 2810, 301134/ 2.84]2.4017.09|2.57[2.01)11.67] 9.0 | 9.66] 8.0 | 0.3} 0.41} 0.5 i
International Agricultural Corporation, Buffalo, N. Y. 4.6 ‘ b |- 6 69l11.0 |10.09|16.0 | 1.07| 1.07| 1.0 | 9258
99881Buffalo Feotomy . i i i by 5 SR i West Suffield.........-| 34 5333.230.64 ;-68;-235-3%-2;?421;:52 9.0 | 8.05 8.0 | 1.07] 1.07| 1.0 | 9268
9265 Buffalo General Favoiite, | . yit it b ohim fiabihto. Gk East Granby. .. .. ..-:- 218/0.08l0.53| 1.45|0.8013. :

* See page 392. t See page 387. I See page 390. § See page 393-
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TABLE I-—NITROGENOUS SUPERPHOSPHATES.

wite Porasa—(Continued.)

| Nitrogen. Phosphoric Acid. Potash.
So-called
] : Total. 4 Total. “Available” )l
! B L MR SRR R O e ; o
2 Manufacturer and Braxyld. Place of Sampling. -&55 j_g E: fg 9 % fg "é E" ?,; ;g E 2 &l
g ’ o R B R R
3 i3 CERERA T R e e
Sampled by Station; B ' ‘;q}
P sl ikl i) PN S 6.6 11.86| 9.0 | 9.20| 8.0 | 2.03| 2.03 1.0 | 935
9806/BUffalo Potash Special s ...+ 11411000 110 [Whest Oherie.. | 1|*33 ool 07010 38 8- e ele 3ol 3Tlt027| 5.0 | 8:56| 8.0 | x.90| 1.00| 3.0 | 8366
8O841B 1 fFals Potato and Gorny .l .00 004 et min Waterbury........... 50:(7)?, g‘ioo'is 1.70|1.60[2.04[6.54/0.82| 9.40| 9.0 | 8.58/ 8.0 | 3.90| 3.90| 4.0 4
Y I i \ )b
Kirke Chemical Co., Brooklyn, N. Y. { ' i
: A i 15| 8985
B98I Karke Hertilizer: N ol g e i s o A gerepnwich Sl L L § 0.14/0.07| 5.26|5.00(8.28|1.97|0.46|10.71 8.3 |10.25| 7.5 | 3.05| 3.05| 3-15 4
9300 kig;g;iéfég%ti‘slsrgllvggegggrlpgoosgkhsétlgexvgv?gl.{.' N J Brasfardiees L, L 32.00 0.55/0.59| 2.05/2.06 3.52(4.31|2.39|10.22| 9.0 | 7 .83| 8 .g 0.3; 8.9; ;.g gggg
- y : ; 0.1 4 .
e o o 3onarl 3 e uE el gl S0 810 Tl 0 1 381 380 110 ses
9263{Potato Manure 1916, .. ... . S e e b 0.6310-09) 22512 00 - 11 3183010, 13| 9.0 | 8.35| 8.0 | 0l23| r.08| 1.0 | 9268544
9260|Special Tobacco Fertilizer 1916 : Brookfield 33.00 $r5a(8 2op 2 6|1 26l5. 40l2.65/12.60[11.0 | 9.95[10.0 | 0.47| 1.36| 1.0 | 9260
92615t d dP h ..... T ORR Rt iois dis s neld. ........... 3 0.600-_68 2.22/2.0 44 549 Y 5 i 8 2 9 z Piosl i 1.0 9261 f,‘l;
andard Pure Superphosphate of Lime 1916....... Baiehsidedat g vy L Ll 35.00 0.79l0.90| 2.63|2.47(4.694.23(2.57|11.49 10.0 .9 : : 8.l 1.0 | 0269 18
9269 1S1ccess Fertilizen ¥gr6uy D15 il i i EastiCanaan! /.. ... ... 29.00 0'330 67| 1.39|1.23|5.26/6.06/0.86 12.18|11.0 |11.32|{I0.0 | 0.87| 0.87| I. J
.330. i
Lowell Fertilizer Co., Boston, Mass. pUS.
] : as : : 1.0 | 9264
P84 Superior Rerfalizer. 10 2hi (o fut g NS e et hersfield . ... ... . 37.05 0.5500.68| 3.53[3.69(6.24(3.01/0.50( 9.75/10:0 9.25/ 9.0 | 1.14] 1.14 i |
E. Manchester and Sons, Winsted, Conn. 0265 ﬂ%
weblvor Speeial o Lk B EEG  UON R S BiHnokam sl L L 39.00 0.65|1.42| 4.37/4.11|2.38|5.76/|2.03|10.17|. . - . . 8.14| 8.0 | 0.68| 0.93| 1.0 i
The Mapes Formula and Peruvian Guano Co., %
New York City. .
8987|Corn Manure 1916 Brand....... y ................ Middletown. ..........| 36.00 68l2 17|4.63/2.93|10.73[10.0 | 7.80| 8.0 | 0.51} 1.34| 1.0 8987 t
9033|General Special 1916 Brand Windsor Locks .| 5008 11310101 2, ‘47131714 e 621 8.0 | 6.81 6.0 | 0.60| 1.20| 1.0 | 9033
9034 |Potato Mgnure xglé U O R Suffield Do B 0.07|1.13| 5.76|5.76 2.074'%41‘? 113'29 8.0 8.92| 8.0 | 0.45| 0.92| 1.0 9034
9403|Tobacco Manure 1916 Brand. . ................... Hartford.......... Soe | 590 01,0410 4014, 92137 2 5'3é3' 2'32) 8.20| 8.0 | 5.50| 5.0 | 0.80| 1.53| 1.0 | 9403 =
8914|Tobacco Starter Improved. .. . ... ......ooooiois Windsor Locks. .. .....| 42:00 1 83iz - 591 2,2dp5. 9419 Fol0 34 g ; 8.0 | 6.71| 6.0 | 0.33]| 0.96| 1.0 8914 ;
B0 Dot L Shnnt roie Brona R R I 42.00 0.21)1.25| 4.5814.12/2.2114.5012.04) 2-33 4.0|2.78| 2.5 | 0.51| 1.31] 0.5 |9119 =
P beg 910, ITSBICH LUk oG SATTOTCLIN G0 v 4 00,00 ¢6.00 0.00[0.20 5,014,940.632.151.45 4.23 ¢ 4 ; ol g 9118 i
9118 Top Dresser Full Strength 1916 Brand............ Harttord: e . e 0.19|0.59|10.02/9.880.945.23|1.97 8.14| 8.0 | 6.17| 5.0 -3 ;.
National Fertili ., New York City.
851)15 Complete Root a:zlrdl (grearincge,rtﬂ?;;r 1(9";6., 1y ..... Thompsonville........- gggg 0.52|1.02| 3.64(3.29|5.734.09|0.87 10.69|10.0 | 9. 82 9.0 |1 .gcé) (1).0(9) i-(o) gg;{ .y
ili e . b ; 3 { : : 0. : . Fale
e e e 0.5610.04| 2.6%2.47(0. 11441510 8511 14110-0 10351 310 | 6.07] 0.97] 170 | 8037
1*9406|Extra H. G. Potato Fertilizer..............o.vuu... West Cheshire........- 54'0(_) g 3;' ?'5; §:98 4.11(5.78[3.980.74{10.50(11.0 | 9.76[10.0 | 2.62 e gggg
P036|Botato Phosphate 19161\ 7 0N g s o Guilford. .. ... TR 8 0.2700.87| 1.91}2.06|4.67|1.56(1.16/10.39| 9.0 | 9.23| 8.0 | 1.02} 1.02| 1.0 8916 1
8916/ Tobacco Special 1916 Warehouse Point. . ... - 39-4 o 7 6|2.53l0.40| 4.39| 4.0 | 3.99| 3.0 | 0.20| 1.2I| 1.0 i
9035|Universal Phosphate 1916........................|Wallingford..........- Sg'gg g‘izg ;; ‘}22‘},22 él}l 5:2‘}0:31 12.33/11.0 [11.42|10.0 | 0.71| 0.93| 1.0 gggg
PI20/ XX X Fish and Potash 1916, 4 L0 Sl b Wallingford..........- 395 02381.x0 2.19|2.066.30/4.50|1.52|12.32/11.0 [|10.80[10.0 | 1.03| 1.03 1.0
Olds and Whipple, Hartford, Conn. o
9038|Complete Corn, Potato and Onion Fertilizer........ Silver Lane, v . o0 32:20 .07/0.55/1.85| 3.65|3.30(0.31(6.54|1.07|.7.92 6.0 | 6.85/ 6.0 | 1.13| 2.09 ’;’~g gggg
9268|Complete Tobacco Fertilizer. . .. ... .oviurnen... HagthordyJbodas, W s e | 4228 Tolo.23l3 30| 4.76l2.50]1.10l2-33l0.37| 3.89] 3.0 | 3.52| 3.0 | 0.1} 1.49| I.
*See page 393. tSee page 387. § 30 cts. per package.
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400 CONNECTICUT EXPERIMENT STATION BULLETIN 204. NITROGENO A
' wite Porasa—(Continued). N |
TABLE I-—NITROGENOUS SUPE RPHOSPHATES. b |
= Nitrogen. Phosphoric Acid. Potash.
So-called
y Total. ) Total. “Available.” S
O . - 2
: | 3 ‘ o 1= N : By 9|0 0
5 : - R o E ) e s g g B e 3
) 2‘ Manufacturer and Brand; | Place of Sampling. "5 § s —f;’ 2 3 % E = 3 % b = o f
= jhe i v B ; = A ol ; g ; 3 il g 8 o
w0 S & e ‘
Sagtpled by Station: B { goid ""
lds & Whipple, Hartford, Conn. (Continued.) i y 42| 3.8 .0 | 3.41| 3.0 | 0.31| 2.45| 2.0 e
9049|Complete Tobacco Fertilizer. . .. ....vveesnnnsn FHorifordendast (| 9 ' ‘ °'5§3'5§ 13;1238 2?2;2313 ?3’98 g.o 3.56| 3.0 | 0.31| 2.31| 2.0 | 9050° 4
9050(Complete Tobacco Fertilizer.............co.ouu... Haestoediiayie ., .. o | C A : I 60 4l 50 o BT e I 0y e o o IS 6 3.0 | 0.31| 2.36| 2.0 | 9061 =
9051|Complete Tobacco Fertilizer. . ................... Haetford (00100 0| A e G ‘2"882'450.56:5-982 11| 8.65| 6.0 | 6.54| 6.0 | 1.75| 2.62| 2.0 | 9269 &
SORAIRIh ard Potash, . iisy ot SR TR G T R $37.50 s b st 3
Rogers and Hubbard Co., Portland, Conn. 22l13.10/12.0 | 8.38|10.0 | 0.20| 0.93| 1.0 | 9039 ]
19039|Hubbard’s Bone Base Soluble Potato Manure. . . ... Bratitord @ity .. .. | ol 0 9% O'gg 4'3?; (Z)g 8;22;%20 2.78 5.0 | 4.28 4.0 | 0.20| 0.88) 0.5 | 9271
9271 Hubbard’s Tobacco Specialiii, .1 s .l sit o bidali Borslagdsnes . L) L 0 av g' 5%1 4.25(0.09|8.27(4.94|13.30(12.0 8.36|10.0 | 0.20| 1.02| 1.0 9272
9272|Rogers’ H. G. Soluble Tobacco and Potato Manure|Somers. . ............. 47 .00 0-?‘; uik i Ysls o6 0.30/3.97|1.51| 5.78/ 5.0 | 4.27| 4.0 | 0.11} 0.93} 0.5 9273
9273|Rogers’ H. G. Tobacco Grower (Vegetable Formula) [Granby...............| 41.00 2 3:53| 5-15)5- {
F. 8. Royster Guano Co., Baltimore, Md. ' 82| 4. ; .17| 4.0 | 0.20| 1.96| 2.0 9289
,9289|Arrow Head Tobacco Fertilizer. ... ...... ity Hockanumiv). .......| 45.28 0'122'80 ggg‘;‘é; ;'igg'gzg:p gg? gg 3.49 8.0 | 0.40| 1.62| 2.0 | 9040
i 020D eadnaupht Rertilizer .5 i Lons Gl i A spaisanLL . . s . 36.00 2tk 0'70 B 1'65 5'472‘62 1.20] 9.29| 8.5 |'8.09| 8.0 | 0.25| 1.86| 2.0 9282
19282\ Dreadnaught Fertilizer.. . ........u.vninoiinnn... New/Britainfs. .. ... . .. 42.00 0‘32 0‘42 z’gg 2 475.37/2.99]0.67| 9.03| 8.5 | 8.36| 8.0 | 0.20| 0.84| 1.0 9274
S Dllwell Bhosphatel (o Tl o e, e Madicgnaaion /= .. 35.00 o'goo'g 1-941'65 5:45 2:69()‘(,5 8.79| 8.5 | 8.14| 8.0 | 0.20| 0.97| 1.0 8918 i
S8 apieal Compaune, v VU1 LG T Wiest Suffield!. ... .....| .58 0. zg? “oala 11[2.28[r.36l0 10| 3.13 3.5 | 2.94| 3.0 | 0.25| 1.03| 1.0 8917
8917Pipe of Peace Tobacco Fertilizer.................. Glastanbeiivi.. 4. ... 38.50 0'3% 1.6 3 3.29|6.22[2.25/0.70| 9.17| 8.5 | 8.47| 8.0 | 0.40| I.07} 1.0 8919
B9 iSensation Ferkilizer 1 DG e LG T Bledngdiedivs ... . ... 40.00 °-g21'13§ 3?53.29 4.17|4.14]0.86| 9.17| 8.5 | 8.31) 8.0 | 0.55 3.64| 4.0 | 9275
2R nicler s DeTipdevn Ne ot i Lei e e E Madisonih .. L. .. .| 54508 D e 3 83A29 4'974 10t0.60| 9.67| 8.5 | 9.07| 8.0 | 0.60| 2.71| 3.0 9041
B041 e Blue Contponnd,s, | el s ae e b gE i i Windsagic || ool ] Seeee 0.71|1.27| 3.39(3- .
Sanderson Fertilizer and Chemical Co., New Haven, o
Conn. 6l2.06/12.45/10.0 | 9.49| 9.0 | 0.90| 0.90| 1.0
9043/ Atlantic Coast Bone, Fish and Potash 1916. ....... Rlairwaties . L. .. . 36.00 O‘gg °'9Z ‘2? Zgg éé‘;’ g:gs 0.?}9 441}2 4.0 | 3.64| 3.0 | 0.31| 1.04| 1.0 | 8908
8908|Complete Tobacco Grower I9I6. ......uvveeeun... (Glastonburyt. .. ... .. . 4I-°g 1410. ?'38 2.391.65 s 30l1.54]1.71/11.55|11.0 | 9.84{10.0 0.85 1.06| 1.0 | 9277
D2TTICorn Superphosphate TOT6. . ot v {5 s sl ahlus Bast Hampton. .. ...-- Jg'go 0";'? 1.3 3‘31 3'29 8 76|3.73/3.1313.62|10.0 |10.49| 9.0 | 0.90| 1.13| 1.0 9042
SOAZ ol Ak St Sl o SR e e S et Gailfard i 30¢ i : 8-531";3 3'423’294 50l5.253.66/13.41[10.0 | 9.75| 9.0 | 0.31| 0.95| 1.0 9276
© 9276|Formula B...... AT e B L Bloomfield. ... .....-. -] 228 25 3 B of .561.16 2A7I2'47 4.89|3.670.79|11.35[10.0 10.56/ 9.0 | 0.20| 0.87| 1.0 | 9283
9283|Kelsey's Bone, Fish and Potash 1916.............. Bramierd i ol o, - 33~00 ' Bl 0. b B 2705 18]1.83/10.78 9.0 | 8.95 80 | 1.21| 1.21] 1.0 | 9278
MAT8 Patata Nanures f i S Ao Gl DS e Stafford Springs. ... .- 35: 2 0'120% I'5 Iaeit ey 3 6ols 85/ s0l10.04| 9.0 | 8.54| 8.0 | 1.66 166l 1 o | 9808
9301|Top Dressing for Grass and Grain 1916............ Bast Hartford. ... ... | =258 010.06/0.54|1-45| 4- : i -
Virginia-Carolina Chemical Co., New York City. i .58 5.0 | 5.03 4.0 | 0.20| 1.93| 2.0 9056
9056|Indian Brand for Tobacco No. I.., ................ Hazardyille. . .. .. o0 | 2T | kel 4221 ii f 84.1?:?90 5\5 224 go ----- 4.0 | 0.20| 1.98} 2.0 9057
9057|Indian Brand for Tobacco No. I........viiinn.... Southwick, Mass.....-| """ ) o W 4.48 WS BUBON ) Op il 4.0 | 0.20| 1.96| 2.0 9058
gggg Indian ‘Brand for/Pobacco Nauai L o Ly s il o Windsor Locks. ...« =17 1 3ol 11 Bt (0 e 4.0 [ 0.20| 1.95 2.0 gggz
Indian Brand'for Tobaceo N0 1 & e vl i Ly Wesatogue: . 0. 0. - 0| 258 58 - R B (e 2 i S s o 0| 4.85 4.0 | 1.00| 1.00| 1.0
gggg Indian Brand for Tobacco No. 2 (Sulph.).......... Hazardville. .. .....--- 42. ‘ 1911 .87l0.50[2.02| 4.58|4.11|3.25|1.60/0.70| 5.55| 5 i
Owl Brand Potato and Truck Fertilizer with 19, .00 b AR ) 1.65lc.94l2.62l1.27| 9.83| 9.0 | 8.56| 8.0 | 1.05| 1.05| 1.0
Plitaehi L N b o MO e B i s Shelton.. ... .oeeerers gg'oo ; 8'223'410.5 I:ggmggggz.?l1.5010.76 9.0 | 9.26{ 8.0 | 0.94] 0.94| 1.0 | 8920
8920/ X XXX Fish and Potash Mixture. ... .......coeunn BTl R % AG ¥ e sine s : - ; »
Wilcox Fertilizer Co., Mystic, Conn. 25.50 sl 2.88l2.406.73|2.44|1.89|11.06| 9.0 | 9.17 8.0 | 0.31| 0.39| 0.5 | 8887
SRHT I Fich andiPotash) onbleair (i th e dianie s s T e iy Meriden, i e oo ‘o0 3 -2 -9 ey Sl 0.47] 9.0 | 8.93| 8.0 | 0.76| 0.76| 1.0 9124
9124|H. G. Vegetable Fertilizer.. ... ... .. 0oeen i, Bllnaton iiins & v dat 39 4 .08{1.4411.62| 4.08|4.12|6.12[2 54

* See page 393. 1 See page 387. i See page 390.
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" TaBLE I.—NITROGENOUS SUPERPHOSPHATES. witH Porasa—(Concluded.)

[ » “Nitrogen. Phosphoric Acid. ; Potash.
X ~ : So-called
§ Total. ; 3 Total. “Available.”
s| = $ 2 | 3
5 ; A 3 =l AL L R e 3 3 3 s
e Manufacturer and Brand. = - Place of Sampling. '§ 8 % -2 9 % § g § § ,‘é § 4
3 S8 B @ E‘atﬂ g ) g < L_: "E g g g = » ) 2 &
= g.g‘ SEIEE| aul'S = (&) O = (& = o} < & 5] 0
S ]
S‘%r.ripled by S.fgztion: ; y B
R T s P e pd ORI $22 00l B0 2811.30| 2.0412.46) 6.04| 2.7013.59/12.53) 7.0 |'S.74| ©.0 | 0.3} 0.41) 0.5 | FER
9122(Potato, Onion and Vegetable Phosphate. ... ....... Guilford. . ... .. . . [*3aiEu. folo.48/1.43| 4.0213.72| 4.62| 3.8912.01/10.52| 9.0 | 8.5I] 8.0 | 0.40) 0.63 Og ol
BBl o d et sy T r R G LT Ellington. .. ..........| 10 ¢l RERRRR D it el st Bollied ol b e U A i ¥
e ¥ , i : (iR
B s T e 36.0008 e B R e o B e B Dl i e
Sampled by Purchasers and Others:
8703 Qummplavc Wrapper Leaf Bvrand .................. Hzgt{;ogié—L B Haas 37'5‘; 1 4.600a g3l i e A i ot | T E g A 0.97| 1.0 | 8730
8704|Quinnipiac Wrapper Leaf Brand.................. Hgfr'ltéogia—L B Haas 37‘5‘ < PRT o B G S AT S T e o EL 0.97| 1.0 8704
?3’05 Quinnipiac Wrapper Leaf Brand.................. HZ%O&T,IT', B Haas 1700 R R S Rl N G g Q0] 0.92| 1.0 | 8705
8833 Rogers’ H. G. Tobacco Grower Vegetable Formula. Wﬁélsggﬁeld;—g.. C i “‘_“ s.14ls.00]. ... sl e N T 4.0 | 0.23| 1.07| 0.5 8833
8834(Rogers’ H. G. Tobacco Grower Vegetable Formula. WeNvte]Sf:_'ﬂiel'd.:T’H‘.. C ' s A M LA S S 4.0 | 0.23] 1.06| 0.5 | 8834
" 8961(Sanderson’s Fish, Bone and Potash................ ngmbc‘}g’:g’li’éf;w}fi_t; 29,75‘-. o o MR R Rl e it rgialie i s U ool ou8g) 0.8, 4 i 89EE
9396|Sanderson’s Kelsey’s Bone, Fish and Potash:....... Brggﬁg{dé;—A. E. Plant g P L S PR e Y SO el S P 1.03|1.00 9396.. '{ ‘
5 M e R R A e T P B S G G IS s.uf.... | 8812
9309 Unknown brand, . ... v ovuh oneae il it S.JeI;IV;’inx;lg:r:—W- % . e 390l il 3481 30211/ 61) 9loL), 1. A, 1) ARSI Ao e o o DY o IR i
....... RERRWARS .
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T'ABLE IT NiIT NITROGENOUS SUIEILIIIOSI}LLIES' 405
SUPERF HOSPHATES

WITHOUT POTASH.
Phosphoric Acid.
Nitrogen. Sasealied
oot o Total. “Available.”
© ¥ 3
: ) L p 3 3 y {
é; Manufacturer and Brand. Place of Sampling, §§ [ K] :‘é :; 'tﬂ!; —:; ii 2 ?‘2 g '2
: i é c% | g% i % 2 i KR < E g E '
% 58 ‘ oA vl B P T e S e e S 5 ! 3 .| &
Sampled by Station Agent: N o B e
B ﬁmeﬁca_ntAgr%:ul:}ll}ral C}{lemical Co., New York City. ot Gt ; S NS R
9000{Ammoniated Fortilizer AA. . /1. . 1 /11111 pantevlle. .. $25.00; 0.33 0.49| 1.12) 0-82) 810 443 1196| 11.97| 11.0| 10 01| 10 0| 9000
8965(Ammoniated Fertilizer AAA. ... . T Hast Hamoten, .. 29.0p 0.90| 0.71) 1.98} 1.65| 5.55 4.4 1-F4 T 3L 1176l 9.08] ro.o| 8965
8966/ Amponiated Fertilizer AAAX... 1 1 Rl Mitiord...... .. 11 ]| S e b 2-23 435 123 11.86 11.0| 10.63| 10.0| 8966
9307|Cereal and Root Fertilizer. .. ..... ... ... Rockville.. ... ... 73 LT i 3'47 7 00| 3.85 2.07| 13.01 11.0| 10.94| 10.0| 9307
19306/ High Grade Grass Top Dressing without Potash. . . . . Rctoiles s v 7000 | . 0.47| 0.61 A 0?% P i 5‘ 92| 2.83| 0.92| 9.67] 9.0l 8.75 8.0| 9306
9001|Odorless Grass and Lawn Top Dressing without Potash |Stafford Springsi.. ] 42 0008 8-52 g'gg 4'90 4: e 7:65 2.87| 0.87| 11.39| 11.0| 10.52 ig.g gggé
Bl e reice [ R bodon. 1o o’si| oifol st s39) 608 30 178 1T 1 5008 10:C)
9064|Bradley’s Grain Fertilizer Norwich. ..... ... . 0" 3048 ; 0.48| 0.38| 1.84| 1.65| 5.71| 4.00| I. Hlilee I1.0| 10.37| 10.0| 9064
Vil YR R BT AT Bap s, S OB e e 23.00 10| 0.23] 1.12| 0.82| 5.64| 4.73| 0.56| 10.93 ¢ 2 8 ol 9067
9067 Brad%ey s 1(grassc’:l‘op II\D/Iressmg without Potash. .. ... Nlorwu;flll .............. 42.00 | 0. 8.38 0A58 5.02| 4.94| 5.46|:3.34| 0.73} 9-53|1/9:0 8. (7’ 0.0l 9003
9003|Bradley’s Root Crop Manure. .................... Bl all - Lo .00 8 - : i ) : i G d [ ot 11.86| 11.0| 10.0 .
8927|Bradley’s Special Corn Phosphate without Potash. . [Norwich. ... .. .. 2 .60 0. 1.65 0.51) 3.38 %'ég 2-32 33,9 0_;3 11.36| 11.0| 10.39| 10.0| 8927
9076(Bradley’s Special Potato Phosphate without Potash. [Groton. . . ... ... ... . 30.00 0. 0.26 0‘32 : gg 3 65 6.42 4.69| 0.88| 11.99| 11.0| IL.1I| 1I0.0 9076
8928 Bradley’s Special Potato Manure without Potash.. . [Black Hall. .. . ... . 34.00 0. e i 8| 2,47 6.20 4.10| 1.60| 11.90| I1.0| 10.30| 10.0 8928
9066|Bradley’s Tobacco Manure without Potash.. ...... Hazardville . .. ... . . 39.50 0 0. 0.4I1 ' 0.55 2%6 '23 1 ‘20| 2.61 0.37|. '4.18] 4.0 3.81] 3.0 9066
9065|Bradley’s Universal Crop Phoshhate |l st Eldnetanticr L D e 0. 0.32 313 3.66 ‘;‘47 6:36 3.98| 1.24| 11.58| 11.0| 10.34{ 10.0 g(l)gg
9126|East India Tobacco Special without Potash. . ... ... Bumnisdelinn 35.50 O - i R 53| 1.58] 2.15| 0.52| 4.25] 40| 3.73] 3.0
9004 Quinnipiac Special Corn Manure without Potash. . . |New London. . . . . .. ... 31.00 | 0. 0.98| 3.27 4*2% ‘;'65 5! 13| 4.20| 1.04| 11.37| 11.0| 10.33| 10.0 9004
9005/ Quinnipiac Special Potato Phosphate without Potash |Plainfield. . . .. .. ... ... 28.00 £ 0. 672} i 0= Ogyidky Al 65 o 38| 3.77| 1.65| 11.80| I1.0| 10.15] 10.0 9005
*9068(Quinnipiac Wrapper Leaf Brand Tobacco Manure : )| o. 0.30| 0.55 2.0 s ] g B
withou b Potashy, it i fa b Ikt s ol SRR sl T o WVdeeniaeead 35.75 | 3| 2.39| 1.53| 0.46 4.38] 4.0/ 3.92( 3.0 9
*9319|Quinnipiac Wrapper Leaf Brand Tobacco Manure 0.08/ o0.221 3.27| 4.39| 4-5 ;
githout: Botash Vi i il sl DN e SR i Wandsors a0 L 35.75 L 3| 2.17| 1.58| 0.47| 4.22| 4.0 3.75 3.0 9319
9078/ Williams and Clark's Seed Leaf Tobacco Manure 0.10 3.58 4-55| 4-3
sthoubiPotach eou 27 s s i GEe D d 0 i D South Manchester. . ... 36.00 53{ 1.62| 2.37| 0.33] 4.32| 4.0 3.99 3.0| 9078
9069 Wﬂga?s a}g};i Czclalgkt’;s %pecial Americus Corn Phos- s, 29,08 0.10| 0.27| 3.12| 4.34| 4. : e
phizteswithowt Potashy 00 il s o gt o AT : 6l 1. 11.73] 1120 ! :
8077 Williams and Clark’s Special Americus Potato Ma- § 0.41| 0.37| 0.34 1.85| 1.65| 6.14) 4.2 53 il
nureivithotPotash Wil e i e SRR o e 29.00 38| 0.35| 1.81| 1.65| 6.58| 4.37| 1.28| 12.23| I1.0 10-95| 10.0
0.40| © .
Apothecaries Hall Co., Waterbury, Conn.
9070 VictorpCorn, Fruit and All brops ...... MRS Windsorville.......... 32.00 8 8s| 1.65| 8.30| 2.74| 2.20| 13.24] 11.0| 11.04} 10.0 9070
9079 Victor Market Gardeners Special. . ............... Windsorville.......... 40.00 0.18] 0.46] 0.83| 1.85 '28 8.03 2:29 0.87| 11.19| 11.0| 10.32| 0.0 90;&;
9071/ Victor Potato and Vegetable Special............... Windsorville. . ........ 36.00 A ST %2 3-54 g 7| 8.34| 2.28| 2.16| 12.78| 11.0| 10.62| 10.0 90
8988 Victor Tobacco Special (C. 8. M.)................. QE | 3808 fot . onal .0 ORh e 2T 508 178 0.70| 5.54| 5.0/ 4.84] 4.0 gggg
9080 Victor Top Dresser for Grass and Grain, ... ....... Windsorville. ......... 46.00 x50 0.6g 2;~29 ‘;27 5'75 3.67| 2.55 0.87| 7.09| 6.0/ 6.22| 5.0
1.95| 0.48| I. : : : '
Armour’s Fertilizer Works, Chrome, N. J.
£ 91693-100.......... S R S e Hazardville. .......... 32.25 4 20| 2.70| 1.27| 11.35 10.5| 10.08| 10.0| 9169
PR e S L S e R Hazardville. .......... 3548 e s Sl Wb oA e A S Bt A BB G e 889
Batalnsre et ce i Sl RGO st AR S New:Canaan.. ... .. 49-00 1.31| 0.58] 1.27| 3.1 3'1? .46 2.89 0.60| 10.95| 10.5| 10.35| 10.0 931
8090 |Special Tobacco Grower No. 2.................... Manchester: . ... . 38.00 0.04 0.(2)7(;’ ;?g 1(2)2 1 i 2'79 1.61| 0.81| 5.21| 4.5 4.40| 4.0| 9090
0. L1109 i . : ‘
Atlantic Packing Co., New Haven, Conn.
9088|Atlantic Corn and Grain Fertilizer. .. ... I s New Haven........... 2§~gg 26| 0.87] 1.78| 1.64| 6.87| 3.62| 0.87| 11.36| 11.0| 10.49 ig.g gggg
i {7 2 O 0 . s g 3 i . 10.52 h
o L S 38.00 o.74| 0.72| 086 2156| 2146| 7.28) 3.24) 0.47| 10.99| 11.0| I0.52) 100} BECY
198161/ tlantic Tobacco Spetial... ... i 0o, ket ISouth Windsor. .\ . . 37-98 E.dal] 078 0.04) 3481328 7.515 82 2.6 "85l (7ol 6l78] 6le 9316
8897|Atlantic Top Dresser for Grass and Market Garden. |Groton. . . . . ... .. .. ... 40.9 0.08| I (7):(5) ;Zg ZZ(‘) 1 s 7'09 3:20 0.84| 11.13 11.0| 10.29| 10.0 88!
A0k O . £ i 3
T See page 387. * See page 393. 4
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WITHOUT PoTAsH—(Continued.)
TABLE II—NITROGENOUS SUPERPHOSPHATES.

Nitrogen. Phosphoric Acid.
So-called
§ Total. o Total. ‘“'Available.”
! = ! 3 3
: il &) 2 AL 3 i
“ Manufacturer and Brand. * Place of Sampling. =8 5 ] g § % i = 2 b o
Z e | 3y Bl g aai s e : SRS i g g g g | 2
i 38 sl S (RS S BT R Al &} = G} = &
w0 Q Q
Sampled by_Stiztion Agent: \
8900/ Aramouiated Bons Phespbais. - or T o Notwich Tobh A B s G B B b i
9081 Economical Grass Fertilizer............... ... ... Rockyille: g 12 0:31 0:75 5101 5:00 5.59| 2.28| 1.05 8.92| 6.0/ 7.87| 5.0 9g0§
gggf I\G/Ir:rslieﬁpGezlr%éﬁ' Wl B R A %:Ve er;i;rgiook ........... 25| 1.11| 1.14] 3.48| 3.30| 2.86| 5. 4(23 1.47 I? : gg 1? | g 1513 i gg Ig :8 3087
9007|Potato and Vegetable Phosphate.’... . 11111111 1! Westhort. Lo el DR O L IO e e e R D B -
gggg’%gg;cl;e)rglrlgger .............. gitfégtlgy ............ .34/ 1.10| 2.38] 4.92| 4.50| 2.76| 3.20| 0.19| 6.15/ 6.0|" 5.96| 5.0| 9082
F. E. Boardman, Middletown, Conn. : 6.62l 06 £ ] O 7.65/ 7.0| 9092
9092|Fertilizer for Potatoes and General Crops. ... ... ... [Middletown. ... . 24 o5yl 158 352 el el B 7.68 7.0| 9093
DB Tobaced Rertilizer. ' 1.0 il T I g s Middletown. ..., ... add s gt bl e 1
9127/ Four ’?::Ilfﬁﬁ fr?(riu]giﬁll' Co, New York Clty ..... Willimanticll o .\ . . .- : ég ggg 8'6g ggg gig iig %?; (I)S; Iézg Iég Igz(ﬁ) I(s):g gf]ﬁg
9010/ High Nitrogen Mixture without Potash. .. ... ... ... Brastalr vl 3 ; '3 g '8 ¢ 13| 1.06| 10.93| 11.0| 9.87| 10.0| 9009
B00910ne’ Ten' Saret Crop. LA T g o s Mansfield Depot. ... .. . ?'32 g'é‘? (I)zi I';(I) o Ii gz% g I? 1.46| 9.85 9.0l 8.30| 8.0| 8903
8903|Stockbridge Five Eight General Crop. ... .. .. . Roelyilla ) © 0 e e e RS s 41| 11.69| 11.0| 10.28| 10.0| 8930
8930|Stockbridge Five Ten Early Crop................. Roclkwillelst o0 E S 04 sl 25t A4 Ao e 3’46 1.30| 12.01| 11.0 10.71| 10.0| 8902
8902|Superphosphate with Ammonia 2 G e GRS Wl el Stratford a0 10 Ao 0.40| 0.56| 0.64| 1.82| 1.65| 5.45| 5. 2236 -3 121 5| 11 ‘ol 11.16| 10.0| 9083
9083|Superphosphate with Ammonia 3%.. ... .. . .. 0’ Westport. . ........... 75 0:45 0.69) 2.38) 2.47 7'33 3‘6 gon 11.96| 11.0| 10.69| 10.0| 8901
8901 /Superphosphate with Ammoniag%. . ... . ... .. ... S O ot et adal ed) TABE 5. 61| 2 i 9.0| 8.82| 8.0| 9084
9084 Superphosphate with Ammonia 59 Wapping. . B 050 1iBiga0iig T1liS. 381 3. 441 134 | 11.0| 10 23| 10.0| 9094
9094/ Throe Ten All Rownd bt e 0.46| 0.70| ©0.88| 2.68| 2.47| 5.55 dioe A N v Bl G 2 5] 46! meny
8931|Tobacco Grower 1916 Hazagdviilé::::::: .... g’gg g:gg gg;{ ‘};49’ ?é; é(g)i Z:Og ?jgg I?:77 1?:0 10:09 10.0( 9011
gg;é%:g%‘:ﬁ lgggt.c; """""""""""""""" g&rxlc}?n 0.52| 0.23| 0.58| 1.93| 1.65| 6.40| 3.92| 1.19| I1.51| IT1.0| 10.32| 10.0| 9085
F. O. Brown, Leonard’s Bridge, Conn. : 87| 12.03| 11.0| 11.16| 10.0| 8967
8967|Special Formula for Potatoes and General CropsaiblGuiliord oty 0l L. .. §136 8'7Z (I) g? 322 3;2 46_22 ‘5‘22 I 93 12 22 ‘9.0 10.32| 8.0| 8932
8932/Special for Oats and Top Dressing................ Galford il L 95| 0.5 4 o g
E. D. Chittenden Co., Bridgeport, Conn. A8 A .oo| 11.68| 11.0| 10.68| 10.0| 8989
8989/ Vegetable and Onicn Grower without P’otash ....... Greens Farms. .50 L. Z]'0.15| 0.63| 0.84| 2.89| 2.47| 7.72| 2196| 1
. B, | ; i A g .0| 8904
A B Sﬁﬁgpf;&é. Mmord' e Seaten o 1.95| ©0.40| 0.91) 3.47| 3.29| 7.15| 3.25 1.74| 12.14| I1.0| 10.40| 10.0
The Coe-Mortimer Co., New York City. ) .50 .ol 4.07| 3.0| 9086
9086/ Connecticut Wrapper Grower without Potash. . . . . . Somersville. . ;... ... | 4058 g‘ 12 g- 17 % 10 443&? 4?:15 ;Zg zg; CI’ gi 11.25 1?.0 9.81| 10.0| 9287
9287 Excelsior Potato Fertilizer 1916................... Manchester.. ....ov..e| =20 - 14 -49 -39| 4. 4. & ; 1.09| 11.45| 11.0| 10.36| 10.0| 9095
9096/ H. G. Ammoniated Superphosphate 1916. ... ... ... Nonwich Lk S - 0'8? 8~39 ?gg g;g ggg 322 ‘I‘gg 0:22 5.68| 6.0 5.48] 5.0| 9096
9096/ Morcoe Top Dresser without Potash. .. ........... Somersvill(lec.1 .............. : g:gs 4 gg e W o s e i st B e | R (R - ggg(z)
gggg;}rﬁl‘}ﬁ%gﬁgﬁ;{’f&”ﬁo’sﬁzte,916 gﬁt}ﬁ?sﬁtfc ; 0.23| 0.55| 0.27 1.05| 0.82| 5.44| 4.99| 1.16| 11.59| I1.0| 10.43| 10.0
Essex Fertilizer Co., Boston, Mass. - .38 1.13| 11.40| 11.0| 10.27| 10.0| 9170
9170(Potato, Corn and Vegetable Fertilizer. .. .......... Willimantic.. ........- (I);g g;g (1);;11, g 213‘1* gé‘; ;gg ;5553 0 7% = “I‘S ki iiogy .46_2 P gggz
SRODIPotato Mantise: 1t IR IETTRE I A0 I }Sﬂhrtl}%tll\)/.r[;ﬁc‘ﬁés.t.ei‘r .. 0.98[ 1.30| 0.34| 3.30| 3.28| 7.13| 4.51I| O 82 12.511) 11 .g 1;.93 xg.g yi8b
YOTE Potato Phasphatel Lyl one s il d DI i 5 South R 0.58| 1.18| 1.94| 4.18| 4.10| 4.02 3.97| 1.3 12-31 IZ o] iy 21| 10.0| 9073
e i R T e A e 0.461 .50 ol44l 2.82l 2.46 7.80l 3.71! ol50l 12 41| 11. :

&t § Market Garden and Potato Manure shipped under wrong brand name.
lé;ﬂ{..‘. RRRAL S WA oo Blct g1 | & snad, At L . S \ i TANY 20 =,




408 CONNECTICUT EXPERIMENT STATION

BULLETIN 204.

TABLE II—NITROGENOUS SUPERPHOSPHATES.

—
g Manufacturer and Brand. Place of Sampling. B 'é
g 39
(] C)
= §§
0 3
’ 8§
Sampled by Station Agent:* . B
The L. T. Frishie Co., New Haven, Conn. 4
8970!Connecticut Special for all Crops. . ............... INew Brtaini i 0 $3
8969|Corn and Grain Fertilizer.. ... .. ... ... Nbowlehz: h 00 1 e
9087 Market Garden and Top Dresser. . ............... Nemderiolann 53'09 :
8968|Potato and Vegetable Grower. .. ................. Gailfprdii e o r -0o 8
8906/ Mabacco. Special iU i tond gl Tab i Pl as s S R 3 5
PARBITobaooe Spraal 3 % o D8 LD T T T 3o
International Agricultural Corporation, Buffalo, N. Y.
90991 Buiffalo, Barmers Chotee 11 kil t 5 A s oieadaetd) Plainfeld il o o 32.00
8991|Buffalo New England Special..................... West Cheshire. ..... ... 25.50
9814/ Butfalo Standard [1ie LT TEIT SRS B Al East Haven, it ... . 38.00
91291Buffalo Tobacco Grower. . ... 2. i il ol Bast Granby -1l . . ... ..o
30 Butialo optBivessaeyd (LN SIS REEE T 68 Thompsonviile. .. ... .. . 45.00 |
19131|Buffalo Vegetable and Potato. .. ................. Plarafield. ctilic sy 34.00
Lister’s Agricultural Chemical Works, Newark, N. J.
9135|Atlas Brand Fertilizer 1916.. ... .....000esoneio. .. Stratford: L .. ... .| .
9134/ Celebrated Tobacco Fertilizer without Potash. . .. .. Warehouse Point.".....| ...
9133|Complete Tobacco Fertilizer without Potash. . . . ... Rockyille v . ... .| . .
B2 Plant Foof Moxa) piae (TS SN LB e i Hamdenl il L, | L.
9132/Superior Ammoniated Superphosphate 1916.. .. . ... Wanbarypraisiy o, . | | 34.00
Lowell Fertilizer Co., Boston, Mass.
a0 Aaimal Brandt s lthil i asr e e Rt T Nigasapsll JUEEe L L L . 32.50
1A Bone Hertilizer (1 0F00 by il Ui baiussine e b ) Wallingford........... 30.00
SHTLIE nanress Brand i feila bt T IS S Shse T e Southington...........| 29.00 8
9147 Market Garden Special Grass and Lawn Dressing.. |Rockville. ... .. ... 42.00
9146|Potato, Corn and Vegetable. ..................... Warehouse Point......| ...
91361 BotatoiMaiiime. sy bl M (ENCRL AU Do C e Saybroglesnt it oL . .. 37-00
914biBotatol Phosphate. i Helaiom s Sia g EE T 3 Southington...........| 35-00
P14 T obacon Greswer AT e UL T i S Semers B 40.00
E. Manchester and Sons, Winsted, Conn.
9160l rgradRormulale ion IS e el R s Plingsens s C L. | . N
The Mapes Formula and Peruvian Guano Co., '
New York City. ; 5
IBIT21590 Ammonia Spectal i IRE I SnEa e Gl Tl mmmmmmmﬁ&
9161150, Ammionia Speeiall Jvl LE R i Ve IS e i 34—"00
8973 LoVt apectads ok e i i o e LU RN R T e S Notfwich Feiedl. L., . . 35%
National Fertilizer Co., New York City. 00
9166/ H. G. Top Dressing without Potash............... (GraniySi oy . . 60'00
91562|Nitrogen Phosphate Mixture No. I.......... .. ... . W instedbiiiiriaee L . 25 00
9153|Nitrogen Phosphate Mixture No. 2................ Ridgeneld. i L lG. . . . 45- ;
9164|Nitrogen Phosphate Mixture No. R e AR BT Newihgtoniili g, ... -7 00
8993|Nitrogen Phosphate Mixture No. S AR e West Cheshire......... 33'00
9165/ Nitrogen Phosphate Mixture No. 5................ Bilnoton Sisueaiel: . . 33
9171|Nitrogen Phosphate Mixture No. 6. ... ... ... .. .. Il atoh el | | o 50 |
8974|Tobacco Special without Potash. .. .:............. Thompsonville. ....... . | 392

t See page 387.

1 See page 390.

NITROGENOUS SUPERPHOSPHATES. 4009
“witHOUT Porasa—(Continued.)
Nitrogen. Phosphoric Acid.
So-called
) Total. s Total. “Available.”
3 2 Y & =
o 2 ] = =
£ 2 % A L S I 2 g | s
& 28 L E g ) b s g £ 8 g 2
e S5 ] 3 | = & & 3 g 3 g 8
i G SiE & & = O (&) & 5 & (5} &
970
.48 0.6 0.79| 2.30| 2.46| 7.60| 3.43| 0.78| 11.81| 11.0| 11.03{ 10.0| 8
.39 0.82 0.83 1.80| 1.64| 6.60| 4.00| 0.59| 11.19| 11.0| 10.60| 10.0| 8969
44| 0.73| 1.06| 4.14| 4.10| 7.61| 3.23| 0.58| 11.42| 11.0| 10.84]| 10.0| 9087
.29 o0.71] 0.93| 3.37| 3.28| 7.07| 4.13| 0.79| 11.99| 11.0| 11.20{ 10.0| 8968
.09] 1.61| 1.82| 4.21| 4.10| 3.60| 3.75| 1.43| 8.78| 7.0{ 7.35 6.0| 8905
.0I| 1.08| 2.20| 4.44| 4.10| 3.61| 3.99| 1.27[ 8.87| 7.0/ 7.60f 6.0 9128
.0| 9099
0 0.12| 0.40| 1.06| 0.80| 6.83| 3.00| 1.39| 11.22| 11.0| 9.83| 10.0
Ig 0.71| 0.55| 1.84| 1.60| 3.43| 6.90| 1.57| I1.90| 1I.0| 10.33| 10.0( 8991
.08| 0.80] 0.95| 3.50| 3.30| 3.24| 6:58| 3.34| 13.16| 11.0| 9.82| 10.0| 9314
J90| -0.27| 1.59{ 3.95| 4:10| 2.66} 2.38] 0.73| .5.77|. 5:0} 5.04] 4.0}:9129
.83] 0.61| 10.68]| 4.78| 5.80| 2.30| 5.66| 2.02| 9.98| 7.0 7.96| 6.0/ 9130
09| 0.6I| 0.40| 2.22| 2.50| 4.35| 5.24| 1.82 11.41I| 11.0| 9.59| 10.0{ 9131
9135
! 0. 1.06"4321 14 111 6.56] 23211 /01 g . 8ak g. o) 1:8:881 B0
g; o.ggv 3.65| 4.60| 4.53| 2.40| 1.16| 0.51| 4.07| 4.0 3.56] 3.0| 9134
o4/ 1.12| 0.96| 4.17| 4.11| 1.14| 3.84| 1.38] 6.36] 5.0 4.98] 4.0| 9133
.22| 0.36| 0.60| 1.32| 0.82| 5.59| 4.67| 1.33| 11.59| I1.0| 10.26] 10.0| 8992
28| 1.18] 1.24| 3.40| 3.29| 2.13| 6.15| 2.67| 10.95| 11.0[ 8.28] 10.0| 9132
.0| 9137
0.58]" o. 0.98| 2.62| 2.87| 7.87| 3.55| 0.63] 12.05| I1.0| I1.42| 10.0
0.?1 o.gi 0.84| 2.06| 2.05| 6.79| 3.43| 1.51| 11.73| I1.0| 10.22| 10.0| 9149
il 0.07| ©0.59| ©0.72| 1.43| 1,25| 7.76| 4.00| 1.11| 12.87| 11.0| I1.76| 10.0] 8971
1.66] 1.32| I.47| 4.98| 4.92| 5.40| 4.05| 1.19| 10.64| 9.0/ 9.45| 8.0 giig
| 1.49| 0.81| 0.94| 3.98| 4.10| 8.02| 3.15| 0.79| 11.96| I1.0| I1.17| 10.0
0.65| 0.72| 0.94| 2.69| 2.46| 7.43| 3.83| 0.50| 11.76| 11.0| 11.26| 10.0| 9136
1.22)/-0.76]7 0,88]13.40) 3.28| 7.31| 3.80| 0.84}:11.95} I1:0{ LI.E1{ 107Q 9122
0.05{ 1.711\ 2.19] 4:22| 4.10| 4. 10| 3,23} L. 11 ' 8y44l 7.0l 7.33] ' 6.040O1
0.44] 0.62| 1.39| 3.12| 2.47| 6.58| 4.02| 2.09| 12.69 10.60}{ 10.0| 9150
8.0| 8972
0.0 0.0 0.50| 4.13| 4.12{ 2.74| 6.51| 2.28| 11.53| 10.0[ 9.25 J
o.og 0.22 0.53| 4.53| 4.12| 4.97| 4.09| 2.07| 11.13| 10.0| 9.06| 8.0 91?{;
0.03| 0.29| 0.50| 3.78| 3.29| 4.94| 4.18| 1.56| 10.68| 10.0| 9.12| 8.0| 89
' 9156
0 1.30| 1.03| 8.95| 8.23| 3.70| 2.03| 0.27| 6.00| 6.0| /5.73] 5.0
g.lg 0.:356 0.52| 1.01| 0.82| 4.67| 5.95| 1.0I| 11.63| 11.0| 10.62| 10.0 gigg
0. 55110185 064 T U821 1 6517 3Tl 30 g2l T A2 TE g0l T 1L Of 101263 1040 b
0.62( 0.52| 1.03| 2.53| 2.47| 6.25| 4.25| 1.01I| II.5I| I1.0| I0.50| I0.0 3993
I1.35( 0.50| 0.66| 3.29| 3.29| 6.44| 4.27| 1.42| 12.13| I1.0[ 10.7I 1(8).0 5
1.13] 0.66| 0.80| 4.21I| 4.11| 5.60| 3.48| 1.56| 10.64] 9.0| 9.08 .0 i
2.26| 0.41| 1.39| 4.34| 4.11| 6.92| 3.15/ 1.57| 11.64| I1.0| 1I0.07| 10.0 S
0.081 o0.01l 3.58| 4.95| 4.53| 1.531 2.411 0.54] 4.48] 4.0l 3.94| 3.0
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TABLE II-—NITROGENOUS SUPERPHOSPHATES.

J

Dealer’s cash
price per ton.

2 Manufacturer and Brand. Place of Sampling.
8
3
w
Sampled by Station Agent: :
New England Fertilizer Co., Boston, Mass.
91721Corntand. Grain Bertilizer] Sl L chiebsin i i RoGleville cln vy o 0
gesnitiorhsPHoshate | IS U A AT IR0 S @il
9222|High Grade Potato Fertilizer. . ... .. ... ..., North Haven....... ...
L I3tPatato Bertihizer, dv il b il SR S et i Roclaalleo i
91V45pecial Tobacco Manure, ¢ i CL D gl HEe i) Warehouse Point. . . . . .
a4 Bhperhosnhate A Al S Gy SRS TR IMeriden tioie o
Olds and Whipple, Hartford, Conn.
917b|High Grade Tobaceo Stavter.~ . ... 0 iy i e G
9176|>pecial:Grass Bertilizers v b Ml v el L ity aEiard e
89951Special Phosphabe /A 1, il SaT 8 B S T bilveriane. i L
9062|Tobacco Special Rertilizer........5. . 0.0t iiiin. s o MO T
9053|Tobacco Special Fertilizer. .. .... .. .. .. ciiiiiuls 1 P 1 e Wt RO RO
9054(Tobacco Special Fertilizer........................ Frerond i s
9055/ Tobacco Special Fertilizer........................ Harmardrixssy .~
Parmenter and Polsey Fertilizer Co., Boston, Mass.
ST G e Crrower Ler G sl el Bl R Rlaritewitlerir o | L, .
8970 Blvniouth Rock Brand ol o et At S i iy Bhighwood sV, .. ..
P8 Potato Reytrlizer) (ool vh it i bt G HiRin. a ol Blaembield il 0. L,
9317|Special Tobacco Grower. Vs Lo we i SV e Sl L
9179|5tar Brand Superphosphate... . ..., 0. b, 0 deiil, Plamfsylled ) o ..,
The Rogers and Hubbard Co., Portland, Conn.
8996/ Hubbard’s Bone Base Oats and Top Dressing. . . ... Branfardenos . ... ...
9180|Hubbard’s Bone Base Soluble Corn and General
Craps Matire, ool sl iiar i WG b ] BRI Budbbardiioier L | L.
9193|Hubbard’s Bone Base Soluble Tobacco Manure. ... . |Portland.. .. .........
9199|Rogers’ All Soils—All Crops Phosphate............ raruland Ry L
9200(Rogers’ Climax Tobacco Brand................... ROThlamdanton L L,
9195|Rogers’ Complete Phosphate. ... .....cotovieenni.. BlaciceRlalltitng (., ;. ..
9201|Rogers’ H. G. Oats and Top Dressing. .. .......... mommensiiiini . L L.
9202/Rogers’ H. G. Soluble Corn and Onion Manure. . ... BlagicHaliaenon ). ...
*8997|Rogers H. G. Soluble Tobacco Manure............ Mialford i abnin L.
*9347|Rogers’ H. G. Soluble Tobacco Manure!........... Wappingdaties . "L L, .
9208/ Riogers’ ' Potate! Phosphate Ml bl s vl Tomyehir g0 Mansfield Depot...... .
9194|R. and H. All Soils—All Crops Phosphate.......... Wethersfieldi ... ...
9196|R. and H. Complete Phosphate................... IWalirea e B | |
9197 IR andH . Potato Phosphate i bl sl eyt Stafford Springs.......
9198 R. and H. Valley Tobacco Brand....,............ Portlandameniiie, 1, ., ..
F. S. Ro'yster Guano Co., Baltimore, Md.
*9225|Curfew Ammoniated Superphosphate.............. Branford il
*9348|Curfew Ammoniated Superphosphate..............|Madison..............
*9228|Goodwill Ammoniated Superphosphate............ Blainvilies Shbib . . . .
*9404|Goodwill Ammoniated Superphosphate............ AVindsor SedliBel | . .
9227(Innovation Ammoniated Superphosphate. ......... Braptond {00 et . . .
9204|Penguin Ammoniated Superphosphate............. Waterbursyoliaidii., . . .
D2rBiStevens! Formttda st M STl Gl a0 1 e Glastonbury...........
9226|Valley Tobacco: Compotnd, i 1058 it hal il Wandsor, L. . -
t See page 387. * See page 393.
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witaouT Porasa—(Continued.)
Nitrogen. Phosphoric Acid.
So-called
< Total. 3 Total. “*Available.”
é s 3 o e ' :
o [} =} 2 o D = - -
7 A ot A O R B R R s G
S e T b el G B g gitme 5. 3
e cd e G R
T2
; 60l.1:36] 1.23] 5.91}i3.72| 1.83| 11.46|11.0] 9.63] 10:0 91
g.;; 8‘73 2.?(’)2 2.05 3.58 3.74| 0.91| 12.23! 11.0| 11.32| 10.0| 9223
0.63] 0.93| 3.31| 3.28| 7.46| 3.72| 0.87| 12.05| I1.0 11.18| 10.0| 9222
0.92] 0.49| 2.33| 2.46| 5.53| 4.00| 2.12| II.65| I1.0| 9.53| 10.0 9173
09{ 1.01| 2.29|.4.10| 4.10| 4.09| 3.53| I.18 8.8¢| 70l '7.621 6.0 g;gi
78 o0.71] o0.90| 2.98| 2.87| 7.65| 3.67 0.58| 11.90| I1.0| II.32| 10.0
g
o| 9175
0.21] 5.85 9.64| 9.06| 2.49| 2.41| 0.60| 5.50| 3.0f 4.90 ‘3.
10 o0.75 2.78| 5.55| 4.95| 0.79| 3.24| 3.07| 7.-10| 4.0 4.g3 4.0 gsgg
04| 0.89| 2.07| 4.58| 4.11| 0.56| 3.28| 3.54 7.38] 4.0 3.84] 4.0 i
07 0.39] 3.08| 4.50| 4.11| 1.65| 2.14| 0.37 g;i g.g 3.791 310 e
e B e BN G D THE S w EDITISS ) SR R fot e : a0 £
1.16 4.11 st RIS | N ) gggg
4.26| 4.11 Pklo Ml 460 R T
9177
; .70| 0.68| I. 1.23| 7.99| 2.96| 0.97| 11.92| 1I.0| I0.95| 10.0
(7)2 g,§3 0.99 3?2 2.88 ;,51 3.89| 0.60| 12.00| I1.0| IT1.40| 10.0 gg;g
.50 0.73{ 0.76| 2.03| 2.05| 7.40| 3.75| 0.75| I1.90| I1.0| IL.I§ 1(6)40 i
.04 1.50| 2.18| 3.90| 4.10| 4.08| 3.44| 1.24| 8.76| 7.0 7.52 .0 i
.69] 0.62| 0.79[.2.42| 2.46| 7.11| 3.55| 0.55| IL.2I] I1.0 10.66| 10.0
0.14] 0.37] 0.44| 6.26| 6.00| 0.00| 6.52| 6.32| 12.84] 12.0 6.52| 6.0| 8996
9180
0.8 0. 0.79| 2.50| 2.50| 1.45| 7.78| 4.55| 13.78| 12.0| 9.23} 10.0
0.73 0.213; 0.85| 5.04| 5.00| 0.02f 9.33| 3.5I 12.8§ 1220 922 10.0 gigg
0.15 ©0.13] '0.68| 3.49| 3.30| 3.70| 3.96| 1.41| 9.07| 8.0 7. 7.0 o
1.170{ 0.29| 2.50| 4.82| 4.12| 0.03| 1.98| 1.88] 3.89| 4.0| 2.0I ;85.0 s
0.05| 0.27| 0.57| 1.09| 1.00| 3.67| 3.38| 2.61| -9 66| 9.0 7.02 6.o Sant
0.14] 0.26] 0.38| 6.49| 6.00| 0.00| 6.58| 5.65| 12.23| 12.0 6.5 .0 e
o0.70| 0.51] 0.86| 2.61| 2.50| 0.78| 8.73| 4.63| 14.14| 12.0| 9.51} 10.0 e
1.75/ 0.60| 1.04| 5.00| 5.00| 0.07| 8.65| 4.25| 12.97| 12.0 8.72] 10.0 o
1.32| 0.50| 0.91I| 4.93| 5.00| 0.21| 8.51| 4.12| 12.84| 12.0 8.27;2 10.0 ahis
0.56| 0.55 0.66| 2.22| 2.00| 6.36| 5.47| 3.85| 15.68 14.0| 11.83 13.2 b
0.34| 0.48| o0.52| 4.00| 3.30| 2.15| 4.55| 2.15/ 8.85 8.0 6.70 273.0 sy
0.21I| 0.37| ©0.71| 1.46| 1.00| 3.77| 3.60| 2.92| 10.29| 9.0| 7.37 Bed i
1.02| 0.21] 0.62] 2.17| 2.00| 9.58| 4.89| 1.29| 15.76| 14.0 14.4§ 13.0 aiae
0.28{ 0.25/ 2.53| 4.74| 4.12| 0.12| 1.86| 1.97| 3.95| 4.0[ I.9 3.0
8.0| 9225
1 S ] 1.00| 3.02| 3.29| 6.69| 2.34| 0.73| 9.76| 8.5/ 9.03 g
:.go o.sg T 13 2.22 3.29| 6.16| 2.06| 0.59| 8.81| 8.5 283.22 g.g gggg
1.80] o0.50| 1.38| 3.84| 4.11| 6.57| 1.96| 0.49| 9.02| 8.5 8.5g S
1.92 0.46| 1.68| 4.20| 4.11| 6.89| 1.57| 0.51I 8.971 8.5 .4 i e
1.03] 0.50| 0.88| 2.45| 2.47| 6.00| 2.29| 0.68 8.97/ 8.5 8.29, .0 i
0.82] 0.24] 0.50| 1.68| 1.65| 6.28} 3.88| 1.37| I1.53| 10.5 10. 16} xg.o v
0.89] 0.37| 2.59| 4.01| 4.11| 3.59| 2.60| 1.04| 7.23 6.5 6.12 6'8 i
0.671 0.30l 2.8 4.11| 4.11| 3.27| 2.71] 0.77]| 6.75 6.5 5.9 )
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TABLE II—NITROGENOUS SUPERPHOSPHATES.

2 Manufacturer and Brand. Place of Sampling.
8
ks
B g : ¥oel
Sampled by Station Agent:
Sanderson Fertilizer and Chemical Co., New Haven,
Conn.
*8907|H. G. Ammoniated Rhosphatelal V' e (i oel i i Dirattond Alia o i
*9075(H. G. Ammoniated Phosphate.................. .. tamiret LI
*9308/H. G. Ammoniated Plosphate 1t e vhs it s Hishiwood .00 O
9224 Phosphate without Potash. .. .......... .. ... ... Plasnviller il e T o
8906|Special without Potagh’ ./ =l (e e Stpathardi it
; ‘The C. M. Shay Co., Groton, Conn.
D2R s etk RIS 2 DR e e e Bl T SIS SR
M. L. Shoemaker and Co., Philadelphia, Pa.
8998|“‘Swift-Sure”” Superphosphate for Tobacco and Gen-
eral T sel izl ) el R P TR £ fL R CENT Slapuford g 1)
Springfield Rendering Co., Springfield, Mass.
9230 Aminal Ptz e L G e T Thompsonville. ....... .
Virginia-Carolina Chemical Co.,
New York City.
9233 Ammoniated Bone Phosphate for all Crops.il il Nomwrehiiityy o, 0|
8999 H. G. Corn and Vegetable Compound without Potash |Norwich. ... .. ........
9232|Indian Brand for Tobacco (C. S. M.) without Potash|Glastonbury...........
93096 peciall Dop i Deesser | TR vl i iy NafoRd s L L
9310/20th Century Potato Manure without Potash. .. . . . INVaasiademat e U
Wilcox Fertilizer Co., Mystic, Cona.
9311|Complete Bone Superphosphaged il il il % L Ua s Rogleyvallesiiais |, ..
DOd8IGtnSpentAbslniin U SetiE e i R S Flaratordeities o (|,
BBRE| GrassBerlizan 0l e R A it Meridenssiite . L.,
Worcester Rendering Co., Auburn, Mass.
9312|Royal Worcester Corn and Grain Fertilizer. . . .. ... Noswiehie il .,
9313/ Royal Worcester Potato and Vegetable Fertilizer. . [Norwich..............
. |Sampled by Purchasers and Others:
8713|Amer. Agr. Chem. Co.’s Complete Tobacco Fertilizer :
Witiput: Botash sl 8RN el bR NS nRy vl E. Windsor Hill:—XKei-
ser & Boasberg Plant.
8714|Amer. Agr. Chem. Co.’s Complete Tobacco Fertilizer A
POl Patast bl il R e E. Windsor Hill:—Xei-
ser & Boasberg Plant.
Amer. Agr. Chem. Co.’s Complete Tobacco Fertilizer ;
wethout Botasl o il R ot 4 04 E. Windsor Hill:—XKei-
: ‘ ser & Boasberg Plant.
8716(Amer. Agr. Chem. Co.’s Complete Tobacco Fertilizer ;
g weishout! Botash Nailicam F il SO0 g B b7y E. Windsor Hill:—Xei-
ser & Boasberg Plant.
9400

Amer. Agr. Chem. Co.’s Grain and Seeding Fertilizer |Stafford:—F. L. Upham

— =

Dealer’s cash
price per ton.

[

* See page 393.

. $33.00 b
+| 30.50 "

-| 30.00"
v 29_25‘

33.00

NITROGENOUS SUPERPHOSPHATES. 413
witHOUT Potasa—(Continued.)
i Phosphoric Acid.
Nitrogen. i
Total S Total. “Available.”
g : i s _
I3} o e 2 = ? 4 2
2| gl i B S e G TG Bt B Bl
CLIE EE e TS SN R T R
— o
12| 1.13] 1.66| 3.39| 3.29| 2.62| 6.49 6.82 15.23 Ii.g Ig;é ;g:g ggg'g
o 0.40| 1 sz liogligh 2081821 E3L 74l T 381 T30 T L. g b <L
Sl ot oS 140 330 sl 2ok shagl 1) 0on o) S
: ‘ .8 .65| 1. s22120 : ¢ ¢
k 3'}[2 g.;i ?IZ? ;6; ;4; 4?Z 6.08| 4.14| 14.33| 11.0| 10.I9| 10.0 8906
0.12| 1.45| 1.11| 3.44| 3.28| 3.26| 5.20 1.89| 10.35| 10.0| 8.46| 8.0l 9231
998
0.05/ 0.96| 1.63| 3.70| 3.29 6.97| 4.21| 1.59| 12.77| 12.0 11.18 9.0| 8
0.45 1.01| 0.81| 2.77| 2.46| 8.43| 3.20| 0.42 12.05| 11.0| 11.63| 10.0| 9230
233
8/ 0.39| 0.51| 1.80| 1.65| 6.66| 2.77| 1.37 10.80| I1.0 Ig.;g ;g:g 2999
(1).55 0'70 0.89| 2.65| 2.47| 7.80] 2.78 22% i(l)i(l) 1;.2 3.99 o0l o2aa
- i .12 4.11| 1.57| 2.42| 6. 4 A ! i
0.46 0'4; i;g 1.90 1.94 6.51| 2.01| 1.78| 10.30| 9.0 8.22 Ig.g 3310
ig? (I>’:658 1.48 4.28| 4.12| 9. o1| 1.64| 0.86| I1.5I| I1.0} IO. 5 A
| ; [ o| 10.62| 10.0| 9311
2 2.46| 1.65| 7.91| 2.71| 0.88] 11.50| II. O
g‘ii 8';2 ;gg 3.;2 3.30| 4.22| 5.43| 3.57| 13.22| 11.0 9.65| 10.0
0.05 1?4 4.56| 4.12| 7.39| 3.41| 1.25| 12.05{ 9.0 10.80| 8.0| 8886
0| 13.68| 10.0| 9312
72| 2.05| 8.49| 5.19| 3.03| 16.7I| I1.0 L
glii ??2 (1)2419 421.;5 3.22 5.20| 5.25| 4.03| 14.48| I1.0| 10.45} 10.0 9
4.52| 4.53 eyl BED R0 | BB E 3.0| 8713
4.58]| 4.53 A 72 A0 3.0| 8714
4.52| 4.53 4.50| .4.0] ..... 3.0| 8715
4.66| 4.53 A43l Y 40) L 3.0| 8716
74 073' 2.20, 1.65| 6.52| 3.95| 1.56] 12.03| 11.0| 10.47| 10.0 ‘9400
0. ; 2 :

g

<
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TABLE II—N ITROGENOUS SUPERPHOSPHATES.

Station No.

Manufacturer and Brand.

Place of Sampling,

8737|Quinnipiac Wrapper Brand
8738|Quinnipiac Wrapper Brand
8739|Quinnipiac Wrapper Brand
8962|Apothecaries Hall Co.’s Victor Potato Special
9144 Frisbie’s Tobacco Fertilizer

9138 Rogers & Hubbard’s All Soils—All Crops Phosphate
9139/Hubbard’s Bone Base Soluble Tobacco Manure.. . . .

8861

Sampled by Purchasers and Others:

Royster’s Valley Tobacco Compound
Royster’s Valley Tobacco Compound

Sanderson’s Hfgh Grade Ammoniated Phosphate... .

Sanderson’s High Grade Ammoniated Phosphate.. . .

Sanderson’s Top Dresser

e ORI S IR S e
Virginia-Carolina Chem. Co.’s Indian Brand for To-

bacco without Potash
Unknown brand

5—10 Fertilizer

Hartford:—Havilanq -
(labaceniCo 0
Hartford:—Haviland
iiobaceolCo " " F
Hartford:—Haviland
WobaccoiCoyi
West  Cheshire:—W hit-

comb & Hadley.. . . . .
Suffield:—E. S. Seymour
Portland:—John Gotta,
Portland:—John Gotta.
4von:—P. H. Woodford
New Milford:—1.. W.
s RS
Branford:—A. E. Plant
ROnsa@oii ' T
saten e (o A
Branford:—A. E. Plant
BensI@onitn
New Loundon:—]. M.
Gidvesipiinc
Addison:—Chas. Bell. .
Cornwall:—0Q. E. Tem-
jalGan st b R

——

Dealer’s cash
price per ton.

Roxbury:—]J. G. Butler

§Contains .078% of potash as muriates.

: X
NITROGENOUS SUPERPHOSPHATES. 415

" witnouT Porasa—(Concluded.)

Phosphoric Acid.

: e So-called i
3 . Total. .9 Total. ‘“‘Available.’
6 2 :g 3 '% E ] o &
& E 3 3 % 'C’i i $ g z
e R S R o R
P | SF P eS| ElB BR8] 2 |83
4.58| 4.53 di22] i ol TR 3.0| 8737
% 4.76| 4.53 gaskii gt ol 3.0| 8738
4.58] 4.53 gy [o] BV L0 ISy 3.0| 8739
; A i ] (RS 10.0| 8962
'I 2.6?) 2'% g.go o b 6.0| 9144
i i 4'30 WG 1 L | TR A 7.0| 9138
' g%g g:00 12801 M Tear e 10.0| 9139
g 4:35 4.11 [ Rt e 2 8 6.0| 8751
4.45| 4.11 OHAB] R 6.0| 8766
87393120000 eGSR b ST ST T ol e 10.0| 9394
Bia40lr 3 2gli il SRl aG P10 JaB AT Tl Gt 10.0{ 9060
Aliaghia saglos i i G T OO TG Ol sl e 10.0| 9395
11| 0.38 27:;5 2.94| 3.29| 2.11}|/4.36| 1.42| 7.89 6.47| 10.0| 9407
: b e (o1 W Wl =4 sy o IRAPR Ot HRBAPSN SR i L RAT O 1 il 4.0| 8810
L il -1 RATRECIOR ERa A ....| 8774
j,;é 412 o AR 10.0| 8861
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VI. MISCELLANEOUS FERTILIZERS, LIME, ASHES, ETC
SHEEP MANURE.
9211. Pulverized Sheep Manure. Sold by American Agri-

cultural Chemical Co., New York Cit
il ty. St G
& Co., Thompsonville. i ock of Geo. S. Phelps

9206. Sheep Manure. Sold by isbi
f vy L. T. Frishie Co.

Sampled and sent by F. S. Burnett, New Hav(:an g

9349. Sheep Manure. Sold by L isbie O

! v L. T. Frisbie Co., N

Stock of G. F. Peters & Son, Highwood. L
1\191:20;‘)';.1 gheepfs Head Pulverized Sheep Manure. Sold by

atural Guano Co., Aurora, Ill. Stock :
el g ock of Frank S. Platt Co.,

9270. Wizard Brand Manure. Sold by Pulverized Manure Co
Chicago. Stock of Frank S. Platt Co., New Haven. v

8896. Pulverized Sheep Manure. S
: 1
Larsen, Mt. Carmel. ampled and sent by H. E.

9713. Chicago Feed & Fertilizer Co.’s Grou:
For analysis see page 422. -'s Ground Sheep Manure.

Station No
..................... 9211 92
i 9206 9349 9267 9270 8896
Nitrogen as nitrates: . . .. des du b 0.10 0.12
i as ammonia............ VTR N R 0L0274:0/22 | 0,26
X :stoigfamc ....... LA ooy R RIGRIRES AU 4 S o £
g otali foumd s Tt ¥ w 2.38).2.07/ 159 (1215 K08 (2.3
'total guaranteed........ o s IR s L PR B Yo £l '8 o
Phos?honc acid, water-soluble.... 1.04 .... 0.17 0-76 0‘80
p % citrate-soluble... 0.36 .... 1.67 0.79 o' <5)
. % citrate-insoluble.. ' 0.15 .... 0.22 0'13 o.\lss
7 i total found...... 1.55 2.52 2.06 I.68 1.48 2.99
total guaranteed. = 1.25 .... 2.00 1.25 1.00 :
Water-soluble potash found....... 18T 0 : ; {64
; o 07 74 3 T4 2:00° 'E.03
any guaranteed..’  1.00/..,.' 0,97 I.50 1.00
e & 0 R : '
............... e RS R s v SR R 0 T T
Costiper ton s s Gl i $38.000 i O AT 00 31.?)0 35.00

These dried manures are chiefly of interest to florists and to
greenhouse or lawn owners. As we have said in previous reports
they are out of the question for general farm use, because I;mrs,
manure supplies three or four times as much plarylt food for th:

same money, and the extra vegetable matter i
{ should i
farm crops and residues. ity

WOOD ASHES. 417

WOOD ASHES.

Twenty samples called “wood ashes” were analyzed. Three of
these, 8862, 8811 and 8698, have the character of lime-kiln ashes
and contain very little potash. The remaining samples are good,
bad or indifferent. Nine samples contained from 4.7 to 6.8 per
cent. of potash; four from 2.8 to 3.7 per cent., and four from 0.8
to 1.7 per cent. \

The prices were exceedingly variable; for instance, $9.00 per ton’
for material containing 2.8 per cent. of potash; $16.00 for ashes

~ containing 1.5 per cent. and $27.50 for one containing 4.72 per

cent. Certain of the higher grades were sold on the unit basis, the
price ranging from $4.30 to $6.00 per unit of water-soluble potash.

The extreme variability in the potash content of wood ashes
emphasizes the necessity of always buying it on a definite guaranty
of water-soluble potash.

Only three of the samples were accompanied by a guaranty,
9372, 9025 and 8862. These were guaranteed 2.00, 5.03 and 3.00
‘per cent. of potash, respectively, and contained 1.30, 4.72 and

o.07 per cent.
HOUSEHOLD WASTES.

At the present time, when the prices for potash fertilizers are
almost prohibitive, any available source of this important element
is a matter of interest. Possibly few householders realize the
fertilizer value of many of their household wastes which they

" usually throw away. The actual content of potash in any of these

is small, but may be worth saving.

The samples, whose ‘analyses are given in the accompanying
table, were for the most part prepared by Prof. P. E. Browning,
of Yale University, and submitted by him to us for analysis. It
is to be regretted that the actual percentages of ash were not de-
termined, as the information thus supplied would have been
valuable. The results, however, are suggestive, and indicate
how much valuable fertilizer material in the aggregate is thrown
away by the American public. Many of these ashes could be
prepared in the ordinary open fireplace of the average home and
could Be collected with the ashes from the wood there burned.
The citrus fruit skins, because of their oil, burn readily, and our
analyses show how rich in potash their ashes are. The analyses also
suggest the utility of community incinerating plants as a means
of conserving the important amounts of potash which some house-
hold wastes contain.



418

ANALYSES OF Wo0OD ASHES.
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* $6 per unit of potash.

T $4.50 per unit of potash.

LIMESTONE.

ANALYSES OF THE ASHES OF HOUSEHOLD WASTES.

Phosphoric
id

419

Water-Soluble

cid. Potash.
Apple Skint Ash.’. .. ae e caioe s Sl 3.08 11.74
Banana Skin Ash. ... veitowsessesssabsnea Fieh. 41.76
Banana Stalk Ash (yellow)...........oooens 2.34 49.40
Banana Stalk Ash (red)..........ocvrveinann 3.04 46.64
Banana Stalk Ash (solublesalts)............. ? 45.28
Banana Stalk juice, evaporated, acidified... .. . 1.91 35.58
Banana Stalk juice, evaporated............... 2.25 4020.*
Cantaloupe Rind Ash......co.ooviiniiinn . 9.77 12.21
Cigar and Cigarette Ashes................... 2.57 16.81
Coal Ashes, siftedi 8 ot LSRG LT Cal Sl 0.32 0.16
Coffee Grounds (percolated).... ... ol . 0.36 0.677
Cucumber Skinm Ashi i o slalioeiy o samitio 11.28 27.20
Egg Shells, burned. . ... 0.43 0.29%
Grape Fruit Skin Ash........oueve i, 3.58 30.64
Grape Fruit Skin Ash (soluble salts).......... ? 56.92
Maine Coast Kelp Ash..co.o.cviuiiiciive..s 353 21.70
Orange Skin' Aghil L. WLl b LU LR ces 2.90 27.0.
Peach Sldnr iyl Bt R RS Coav e vy RiZes 6.31 30.7
Peéach Stone ASh Fis sl Ll st il i S8 siseiiats 3.25 6.04
Peanut' ShelliAsh. vt Ui e el st Ty 6.45
Pea BodiAshil i sitis e i Ao Chv e d i aliiae. 1.70 9.00
String Beans Ash (stems and strings)......... 4.99 18.09
Sweet Potato Skin (boiled) Ash.............. 3.29 13.89
Tedi BeavosiAsh s bl U At A L Sl 1.60 0.44
White Potato Skin (raw) Ash................ 5.18 27.54
Wood Ashes L5 s i e, S ilbe, Ll v 1.06 6.41
Wood Ashes, after burning citrus fruit skins. . ) ) 4 3.22
GROUND LIMESTONE.
8686. Grangers’ Lime Co., West Stockbridge, Mass. Stock
of Walter Hine, Orange. Cost $3.50 per ton.
8700. Grangers’ Lime Co., West Stockbridge, Mass. ‘200
Mesh.” Stock of J. W. Alsop, Avon.
8736. Grangers’ Limé Co., West Stockbridge, Mass. ‘200
Mesh.” Stock of H. K. Taylor, Griffins.
8709. Grangers’ Lime Co., West Stockbridge, Mass. ‘‘z00
Mesh.” Stock of W. J. Reeves, Windsorville. |
9534.  Grangers’ Lime Co., West Stockbridge, Mass. Stock
of S. Heath, New Canaan.
ANALYSES‘OF LIMESTONE.
Stattoni NGy rs L ila i s 8686 8700 8736 8709 9534
Per cent. of
7 os t oo Mt MO e e A 37.96 50.60 50.35 50.62 52.08
Magnesia. .. ussme donnes e 8.54 § 0.77
14.68 6.35 6.81 6.24 7iaa

Insoluble in acid. .. . 0n 7.
* Contains also 0.45% nitrogen.
t Contains also 1.99% nitrogen.
1 Contains also 52.12%, lime.
§ Not determined.
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8686 contains 67.72 per cent. of calcium carbonate and 17.83
per cent. of magnesium carbonate. The other four samples are
quite pure calditic limestones, containing from 89.84 to 92.91 per
cent. of calcium carbonate. &

HUMUS, MUCK, PEAT, ETC.

Two samplcs of commercial humus and five samples of muck
were analyzed. LRI

8685. Alphano Humus. Sent by Charles Henderson, Farming-
ton. Cost $ro.00 per ton.

9062. Commercial Humus. Sent by Commercial Humus @g;,
Newark, N. J. Claimed to contain on dry basis; nitrogen 2.60,
phosphoric acid 1.10, potash o.51, lime 2.90, magnesia o.50, ash
20.12, and organic matter 7g per cent.

8889. Sent by M. F. Dallen, Willimantic, from a deposit
stated to be 20 feet deep, covering several acres.

9478, 9479, 9480. Sent by A. Sartore, Waterbury.

8769. Sent by G. L. Cass, So. Britain.

Station No:a el rd e 8685 9062 8889 9478 9479 9480 8769
Composition as received:
Winter, A Rl st 36.72 69.86. 8.82 85.99 77.41 68.87 75.51
Mineral matter. ........ 22.32 9.83 10.72 1.28 3.18 2.81 ILS5j5
Organic matter......... 40.96 20.31 80.46 12.73 19.41 28.32 12.94
Nitvogen i sler = cin 148 0.52 2.26 0.42 0.54 0.59 0.33
Phosphoric acid......... TUET 0 002 sk i * = *
Potashs b ini ey i i 0.03: % " * x i
Eatne & i it e 4.19 * ¥ % i o
Insoluble in acid........ TL2ol e ¥ o * ¥ 2

On water-free basis:

Mineral matter. ........ 35.27 32.61 11.76 9.14 14.08 9.03 47.16
Organic matter......... 64.73 67.39 88.24 90.86 85.92 90.97 52.84
Nitrooen . L IReiat e 2197 173 L5208 L 3l00 2139 N 1.90" B3
Phosphoriciacid, .. .ih s, 17,5 M/ 0065 1% T e x .
IBakashy 7 crte el e o OB * 4 o ¥

The two commercial samples contain much more mineral matter
and, consequently, less vegetable matter than four of the samples
from local deposits. It will be noted that 9062 contains less of all
the ingredients claimed except mineral matter, containing only
two-thirds of the nitrogen, one-twentieth of the phosphoric acid
and one-fifth of the potash claimed.

* Not determined.
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TOBACCO WASTES.

8410. Tobacco Stems. Sold by Olds and Whipple, Hartford.
Sampled and sent by H. E. Wells, East Windsor HIl.

8851. Tobacco Stems. Sampled and sent by A. T. Henry,
Wallingford.

8850. Tobacco Waste Ash. Sampled and sent by A. T. Henry,
Wallingford.

8848. Tobacco Dust. Sampled and sent by J. Rosenberg &
o Hartford, 2N\ ;

8702. Tobacco Dust. Sampled and sent by Morgan & Dick-
inson, Windsor.

8410 8851 8850 8848 8702

INitrogert. . il S o 1.97 2.80 A 2.78 1.64
iPhosphoric acidi . kel .0z 0.56 0.79 1.10 0.69 0.42
IPotashtotali sl by Senieh s 6.67 5.27 6.10 2.88 2.50

MISCELLANEOUS MATERIALS.
9339. Spent Hops. Sent by Arthur Mather, Hartford.

Waten = seitalc G niody sl n R 79.50
Maneraliraatter: s byl b Sl DR 1.52
Breanic mattentil i d e g St S Iy 18.98
INVETogen E el kGl S R SR 0.81
1230705030005 5 (o2 {18 e e A S VU AT AR N 0,31
IPatash Sl e A R G L 0.05

9141. Coffee Chaff. Sent by Morris West, Glastonbury. It
contained nitrogen 1.92, phosphoric acid o.r5 and potash 1.63

per cent.
8959. Coffee Grounds.. Waste from manufacture of G.

Washington Coffee. Sent by manufacturer.

INHggpery d s cimbmn i ks I Rty 0.81
3503 (o a e kg e s AT ARSI TG L 0.016
Botashi ke N LTl D G e e 0.166
W AT ne el it W e e L 60.50
8952. Ground Star Fish. Sent by F. L. Homan, New Haven.
NiGragen e e e L n s e U 4.48
Rhgaphoriciaeid sisat il et ellet b i e 0.42
e N el e s i S e s 24.32

8953. Musselizer (“Mussel Mud,” “Nature’s Own Fertilizer”).
Sold by Agricultural Development Co., Lewiston, Me. Sent by
F. P. Hubbard, Middletown.
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8854. Marsh and Marine Mud. Sent by G. D. Tillinghast,
Westerly.

8953 8854
IR e T IR S 0.82 0.28
Bhosphoric/acidyy ani s iiidsis el e 0.09
PGt hut Rl o e AN TR 0.18 0.03

8832. Kelp. Sent by E. E. Burwell, New Haven. It contained
nitrogen 1.83, phosphoric acid o.64 and potash 2.64 per cent.

8749. Chimney Soot. Sent by Donahoe Bros., Middletown.
It contained o.31 per cent. of nitrogen.

8759. Ashes from factory sweepings. Sent by Waterbury
Mfg. Co., Waterbury. It contained o.08 per cent. of potash and
70.02 per cent. of material insoluble in acid. Copper was present.

9280. Lye used for cleaning type. Sent by W. C. Sharpe,
Seymour. It contained o0.34 per cent. of potash, no nitrogen,
traces of phosphoric acid and sulphates, and much carbonate.
Its reaction was strongly alkaline.

885656. Sample apparently incorrectly tagged ‘“‘Dry Ground
Fish.” Stock of George S. Phelps Co., Thompsonville. A mixed
fertilizer of unknown brand. It contained s5.15 nitrogen, 8.18
“available” phosphoric acid, 9.54 total phosphoric acid and 0.86
per cent. potash.

SOILS.

Six samples of soils were tested for acidity. The details are of
no general interest. ?

9713. Ground Sheep Manure. Sold by the Chicago Feed &
Fertilizer Co., Chicago. Sampled and sent, by the F. S. Platt Co.,
New Haven. Contained—nitrogen, 2.74; total phosphoric acid,
2.84; water-soluble potash, 2.07; guaranteed respectively 1.85,
1.50 and 1.25 per cent. ’
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BEEKEEPING FOR CONNECTICUT.

By A. W. YATES.

INTRODUCTION.

Beekeeping is a possible source of both pleasure and profit re-
quiring a small amount of attention. Honey has considerable
value as food, and in these days of food conservation and shortage
of sugar, its value is correspondingly greater than in normal times.

" Beeswax is also valuable and both honey and wax find a ready

market. Beekeeping has never been properly developed in Con-
necticut, There are many beekeepers, each with a few colonies,
but in most cases the bees are left to shift for themselves. There
is need of more bees in the hands of energetic beekeepers, who will
give them more intelligent care.

The outlook for honey production never was better, from the
money standpoint, than at present, and the possibilities, through
the suppression and control of infectious diseases, are much greater
in recent years; therefore it is hoped that this bulletin, while not
complete or by any means final, may encourage more people to
keep bees, and induce those who already have them to give them
better care, so that beekeeping and honey production generally
will be much improved. Bees on the farm, if rightly managed,
will prove very often the best paying investment the farmer has
for the amount of capital and time expended, and farmers who
become interested in apiculture will often find that the profits far
exceed their expectations. Bees not only are valuable as honey
producers but are of great value as pollen carriers, fertilizing a
great many fruit and vegetable crops, thus increasing their pro-
ductiveness.

The sting, no doubt, is the reason why beekeeping is not more
popular. This, however, can be almost entirely avoided by the
use of the smoker and veil, and by the keeping of races of bees
that are less prone to stinging. Of course, all honey-gathering bees
have stings and will use them when aroused, but some races, such
as the Italians and Carniolans, are much less given to using them.
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Almost any persons, except those of a nervous temperament

c?n keep bees i.f they desire. Although there are many hundreds
o .b_eekeepers in the state, only a very small percentage make
apiculture their sole occupation. There are locations, without

doubt, where an experienced beekeeper would be well paid for
suit. Almost any location in

devoting his whole time to the pur

.Figure 6. One-story Standard hive
with metal cover. (After the A. I.
Root Co.)

Figure 5. A ten-frame hive
with comb-honey super and per-
forated zinc queen excluder.
(After Phillips, Bureau of Ento-

mology, U. S. Department of Figure 7.

il New Special section-frame

super. (After the A. I. Root Co.)

the state W?uld. s.upport a few colonies with profit to'their owmner.
Backyards in cities and villages, or barren places in the country
could be utilized for this purpose with surprising results. ’

B‘eekeeping is also popular with invalids and people of sedentary
habits, fiﬁorfiing them mental relief and healthful, outdoor exercise.
‘The apiary nspectors of this department are always ready to give
mstruction or information to those desiring it. One or more of

'
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the text books or pamphlets listed in the back of this bulletin will
be found helpful.

The hives and accessories illustrated and described in the fol-
lowing pages are such as have been tested by practical beekeepers

~ and can be recommended to the beginner.

He must remember, however, that beekeeping is no ‘‘get-rich-
quick’ scheme. . To succeed and to secure a crop of honey requires
work, and work at the right time. A little delay at such times
may spell failure. Poor seasons intervene when colonies will have
to be fed to take them through the winter and it may need a good
deal of enthusiasm on the part of the beekeeper to keep up his

courage. These seasons, however, do not oecur very often and

the practical beekeeper knows that he must make the best of them.

Hives.

Before starting beekeeping it is well to decide on the style of
hives to be used and some other necessary equipment. The bees
are as contented in an old box or tub as in the best modern hive,
but for economical production of honey a carefully made hive is
essential.- Below are described two of the most popular kinds.

THE STANDARD OR LANGSTROTH HIVE.

This is the regular standard hive used by nearly all practical
beekeepers and shown in figure 6. A more thorough description
is given in supply catalogs. The hive consists of a bottom board,
the brood chamber or living quarters, which is a box containing
either eight or ten movable frames, and a cover. This hive, less a
few minor improvements, was invented in 1851 by the Rev. L. L.
Langstroth and is sometimes called the Langstroth hive. It was
his knowledge of the peculiarities of the bee that enabled him to
invent a hive that revolutionized beekeeping. All other movable
frame hives are but modifications of this, though some of them are
but poor substitutes. :

It is usually better for the beekeeper to buy his hives in the
flat, nailing them together himself,  rather than to try to make
them, especially if he values his time at anything. Factory-made
hives are made with great accuracy.

This hive being adopted as the standard, it is very reasonable
to suppose that it combines within itself more good qualities than
any other and should therefore have the preference.
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THE SUPER.

Above this standard hive and beneath the cover. is placed a
shallow box or frame holding the comb-honey sectiorls and called
a “super.” The super is shown in figures 7—10, and is the store-
room of the hive, in which the bees place their surplus hone
Often several supers are placed on one hive. o

These supers may be used for either comb or extracted honey
and are each fitted out differently with inside fixtures, the ex:

Figure 8. Shallow ex-
tracting super. (After the Figure 9. Plain section super. (After the
A. I. Root Co.) A. I. Root Co.) '

tracting supers having
frames similar to those
of the brood chamber,
only much shallower.
These are also used in
- the sectional brood
chamber hive described
on page 429. The sec-
tion box super is pro-
Figure 10. Slotted section super. (After the vided with section hold-
KA Reot Co.) ers or forms to hold the

’ delicate section boxes.

The slotted section super is the oldest and there are probably
more of them in use at present among beekeepers than any other,
put they are slowly being discarded for those of later design. One
mmportant point in the construction of a super is simplicity. The
more parts there are, the more time it takes to keep them cleaned
of propolis, a gummy substance that the bees use to cover cracks
in the hive. This must all be scraped off each time a super is

. spacing, shown in figure
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emptied so that the parts will go together again. The super most
highly recommended by the writer is what is known as the N.
section frame super, shown in figure 7.

This super, as the name implies, is fitted with eight section
frames holding four section boxes each with the ten-frame hive,
or seven with the eight-frame hive. The frames are separated by
fences, as is shown in the illustration above. These frames not
only serve to hold the section boxes square, but by covering them
completely protect them from stains and propolis that are always
present when the open top styles are used.

THE FRAME.

The frame most com-
monly used with these
hives is what is known
as the Hoffman self-

11. This is built in two
sizes, one being 9 1-8
inches deep for the reg-
ular hive; the other 53-8
inches deep for the shal-
low hive or super. These
are suspended separately
so that the beekeeper i

may be able to take a * Figure 11. The Hoffman frame. (After
hive of bees entirely the A. I. Root Co.)

apart if he desires. The

person who has a modern hive and does not avail himself of the
advantages it permits may as well go back to the old box hive of
his grandfather.

THE SECTIONAL BROOD CHAMBER HIVE.

Another hive highly recommended by the author, especially in
the production of comb honey, is what is called the sectional brood
chamber hive, shown in figure 12. This is built up with two or
more units of extracting supers, such as are used with the Standard
in the production of liquid honey. This hive is especially adapted
to localities like our own, where the honey flow is of short duration
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and rapid work in the super is required. It also makes an ideal
brood chamber for wintering. The opening between the two sets
of frames forms a passage for the bees to pass, during extreme cold
weather, to get to fresh winter stores, without going over, under, or
around the combs through the cold extremities of the hive; supers
and brood chamber units are interchangeable; colonies are easier
and better kept under control during the swarming season; it is
easy to make increase when «desired simply by removing one unit
and supplying it with a queen: and a strong colony is always
ready for the super when desired by simply removing all but one
unit of the brood chamber. Beekeepers often ask, “How can I
get my bees to work in the super?”’ The sectional hive solves the
problem. It puts the honey in the super. Yes, all the honey.

Figure 12. Sectional brood chamber hive. (After W. T.
Falconer Mfg. Co.)

A queen excluder (see figure 13) should always be used between
the brood chamber and super of this hive; otherwise the queen in
her restricted quarters would go above to lay and it is desirable to
keep brood and surplus honey separated. This hive might be
termed a specialist’s hive but it can be easily managed by an
amateur. Both of the above hives are built in two sizes, for eight
or ten frames. The ten-frame size is the one most commonly

used by experienced beekeepers so that it is safe to decide that
this is the best adapted for all purposes.

The beginner will make no mistake in selecting either of the
hives or supers described above. The amateur who keeps only a
few hives will readily decide to work for comb honey, because this
will not require an expensive extractor and nice white combs of
section honey will appeal to him. For this purpose the sectional

Smoker.  (After the (After the A. I. Root Co.)
A. I. Root Co.) /
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hive is worthy of consideration. All hives or I?arts should bg alike
so as to be interchangeable. There probably is no worse r.lulsancg
in an apiary than several different styles and shapes of hives an

supers.
SMOKERS.

The smoker (see figure 14) is indispensable while handling be'es.
It is made of tin or copper and is provided with a bellows to drive
the smoke and keep the fire going. Old cotton rags, waste or
rotten wood are used
for fuel. Blow a little
smoke in at the en-
trance before opening
the hive. Give the
bees a little more while
uncovering the frames;
if very cross, repeat
the dose, until they
yield; then they may
be handled safely.
Handle them gently,

¢ Figure 13. Wood-and-wire queen-exclud-
avoiding all quick mo- ing board, with seven-wire strips. (After
tions. the A. I. Root Co.)

Figure 14. T]unior Figure 15. Bee-glove with fingers.

DR

Figu;—e Ig. T}}1e
Alexander bee veil.
NES: (After the A. L

In addition to the smoker, a veil is necessary for Root Co.)
the beginner, and possibly gloves for the hands. '
It is foolish for the novice to undertake to har{dle bees without
proper protection. One type of veil is shown in figure 16 and a
glove in figure 15.

Hive TooL. ;

Some kind of a hive tool is a necessity. The one illustrated in

figure 17 is excellent, though a screwdriver will do.
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ComB FOUNDATION.

The comb foundation is a thin sheet of pure beeswax, shown in
figure 18, embossed to imitate the base or septum of the natural
built comb. The use of this is almost indispensable in securing
straight worker brood combs. For economy some beekeepers use
only starters, which are narrow strips about one inch wide. This

results in the building by the bees of a considerable amount of un- -

desirable drone comb. Later; when this is occupied by the queen,
sometimes multitudes of useless drones emerge, which are con-
sumers instead of producers. Three workers or producers can be
hatched from the same comb surface that is occupied by two drone
cells; therefore it is evident that the full sheets of foundation are
cheapest in the end. The use of full sheets is further demonstrated
when it is remembered that it takes from fifteen to twenty pounds
of honey to produce one pound of wax,
and the comb must be built before it can
be used for storing honey or brood.

{l u 3 T, il
Figure 18. Comb
foundation. (After

Figure 17. Nickeled-steel hive-tool.
(After the A. I. Root Co.) the A. I. Root Co.)

STOCKING WITH BEES.

After getting the hive ready, the next thing is to have it stocked
with bees. As a general rule it is best, if possible, to buy good-
sized first swarms as they issue during early May. These can
usually be procured locally for about three dollars. One great
advantage in securing bees in this way is the freedom of any
danger of brood diseases which might be found in a colony with
combs. Brood diseases are dangerous for the veteran beekeeper
but much more so for the beginner. Such a colony hived in a
single-story standard hive will soon fill it with honey and brood
and a super should be furnished so that all surplus may be stored;
likewise with the sectional hive, a single unit is used and a super
of section boxes is put on immediately with the excluder between.
It is possible and even probable that this may be followed with
another one week later, if the honey flow continues. A second:
unit of brood chamber, however, should be added in sufficient
time for the bees to stock it up for winter.
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If swarms cannot be obtained in this way it is best to purchase
from some reliable dealer. These may be obtained either in bulk,
in nucleus, or in full colonies. Full colonies will sometimes produce
enough the first season to pay for themselves, so that this .usually
is a very satisfactory way to buy, and the purchaser will have
gentle, blooded stock to start with.

Tue COLONY.

Every normal colony of bees in prosperous times is compgsed
of three varieties of bees: the queen, or, more correctly speaking,
the mother bee, that lays all the eggs (often as many as three
thousand a day during the busy season); forty or fifty thousand

Figure 19. The honey bee: a, worker; b, queen; ¢, drone. Twice
natural size. (After Phillips, Bureau of Entomology, U. S. Department
\

of Agriculture.)

workers or undeveloped females; and a few hundred drones or
male bees. The queen is the important factor in the success of
the colony. Ancient writers called her the “King,” and it was only
within a few years that the error was discovered. Some queens
" are so prolific that the ordinary hive is too small to accommodate
them, keeping it overflowing with bees and activity, while oth‘ers
are so inferior that their colonies make only a sickly effort to exist.
The drone, queen and worker are shown in figure 19.
As has been mentioned, the combs are composed of two different
sized cells. Eggs laid in the larger or drone cells always mature
drones, while those laid in the smaller ones mature workers. The



434 €ONNECTICUT EXPERIMENT STATION BULLETIN 205.

queen cell is simply an elongated worker cell, resembling a peanut,
drawn out over the comb. In case the colony needs a queen, any
worker egg laid or placed in one of these cells will hatch into a
larva, which will be lavishly fed with a thick, milky fluid and ma-
ture a queen. The queen usually passes the time of her greatest
usefulness in her second year. For this reason a good many pro-
gressive beekeepers practice requeening at this time. Eggs are
shown on plate XXXVI, ¢, and drone, queen and worker cells on
plate XXXV, b. Al
WORKERS.

By far the most numerous bees in the hive are the workers.
They are also the smallest, measuring only about one-half inch in
length. Except laying the eggs, they do all the work about the
hive—gathering the honey and pollen; building the combs; feed-
ing and taking care of the brood; cleaning the hive, sealing all
cracks and doing all other labor required. The life of the workers
during the busy season is only about six weeks, in which time they
wear out their wings flying against the wind or through the grass
in the fields in search of food. For this reason grass should always
be kept down in front of the hive entrance.

DRrONES.

The drones are the non-producers of the hive and live on the
toil of the workers. They have no means of producing honey or
secreting wax or doing even the work necessary for their own sup-
port. They are longer than the workers, shorter than the queen,
but thicker and clumsier than either. Their wings reach to the
tip of their body; and when they are on the wing they make much
more noise. Their sole object is to mate with the young queens,
which always happens on the wing. After the mating the drone
dies immediately.

Races or BEEs.

The black or German bee was the first brought to this country,
some say by the Pilgrims; others, by way of Florida. These are a
very hardy race and good honey gatherers, more especially adapted
to the production of comb honey, but their irritable temper and
inability to resist disease have brought them into disfavor.

Their cousins, the Banats, Carniolans and Caucasians, three
other dark races, are gentle and good honey producers if they can

PLATE XXXIII.

a. Mating and queen rearing apiary of A. W. Yates, Hartford.

b. View of apiary at Station farrh, Mt. Carmel.



PLATE XXXVI.

A frame of American foul brood.

b.

View through the glass of an observation hive, showing eggs in cells.

£

A swarm just hived.

a.
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be kept from swarming, but this is almost impossible. The Cyp-
rians are energetic workers but also have bad tempers, which bar
them from most apiaries.

The Italians, introduced into this country in the sixties, are the
most popular among good beekeepers. They are good workers,

-and, as a rule, are as gentle to handle as any of the other races

named. These qualities, together with their rich, golden color, and
their ability to withstand some of the worst ravages of foul brood,
make them the favorites of our beekeepers.

LocATiON.

The needs of the bees are seldom considered in selecting a loca-
tion. It is best to choose a sheltered spot, protected as much as
possible from prevailing winds. The south side of a hedge, a high
board fence or building, or a clearing in the woods, is good. Look
out for air currents, such as circulate between two buildings.
Have the hives face the south as near as convenient.

SwarM CONTROL.

It requires a large force of bees in each hive to secure a crop of
honey. The larger the force when the flow arrives, the better.
The beekeeper with one hundred weak colonies would get scarcely
any surplus, while the one with only twenty-five or fifty colonies
of good strength would obtain good results. This crowded condi-
tion, however, is one of the primary causes of swarming, and it is
advisable, as far as possible, to have no swarming during the
honey flow. Some of the precautions taken for its prevention are
the introduction of young queens some time previously; giving
plenty of room by adding a super, and when this is partially full,
if the prospects look good for the continuance of the flow, inserting
another beneath the first; ventilating by giving full, wide entrance,
or if the nights are very warm, raising the hive an inch from the
bottom board. These methods, while precautionary to discourage
swarming, are not preventive and it is advisable to examine every
colony occasionally for symptoms, and if at any time it is found
that queen cells are started, they should be cut out and a super of
extracting combs given without the excluder. A week later, if
no cells are started, this can be exchanged for a comb honey super.
Should cells be started, however, remove the super, taking the
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queen with it, and exchange places with the brood chamber, usin

this as a brood chamber. Put on a super of section boxes in’lmedf
ately and close the hive. A portion of the bees in the old brood
chamber should then be shaken in front of the new hive, leavin

9n1y e.nough to properly take care of the brood, or, if no,increasi
is desired, all should be shaken .out and the brood disposed of
among weak colonies. This old chamber of brood and some bees

having queen cells undex way will soon mature a queen and later
become as good as any colony.

ComB HonEy.

~ Much more labor and skill is required in the production of comb
honey than in extracted honey. In a great many locations some
for*{n .of contraction is necessary to secure good work in the super.
’I.‘hls 1s true of our own locality and sometimes it is almost Impos-
sible to get the bees to go to work in the supers. To remove some
of the frames and replace them with wooden dummies invariably
results in poor filling of the outside sections and getting them
completed with the rest. For this reason all deep frame hives, if
not failures, at least are clumsy. It will be seen, then, that it, is
bettel: to contract from the top, retaining in this way the whole
supering surface. With the sectional hive, removing all but one
unit reduces the capacity of the brood chamber to the desired
amoun.t. This the queen will keep filled with brood, forcing the
honey 1pto the super. This single unit, holding the equivalent of
about six and one quarter regular frames, is sufficient to maintain
the strength of the colony during the main honey flow, after which
another unit should be given for the bees to build up for winter.
Obviously it takes but a moment’s time with this hive to provide
a very large brood nest or to contract to a very small one. Units
- should never be taken away, however, without giving their equiv-
alent in supers, unless a swarm is desired.

Usually during fruit bloom most colonies will require more
room. One unit of brood chamber filled with full sheets of founda-
tion is given. This will be drawn out and occupied with honey
ar}d b.rood at the beginning of the clover flow. This is the unit
with its bright, new combs, that should be used when the bI‘OO(i
chamber is reduced to one unit. Fancy, white comb honey would
become more or less travel-stained if old brood combs were used
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here. The excluder and super of section boxes are added and
when this is about half filled another is inserted between. More
are added as long as there is a prospect of their being finished, so
that sometimes there are four or five on at once. Finished section
honey should be removed from the bees as soon as completed. It
sometimes takes but a few days to become soiled.

As stated previously, with the regular depth frame, bees are
sometimes slow to enter the super, because of insufficient numbers
or because of three or four inches of capped honey along the top
bar of the brood frame, or because the honey flow is not plentiful
enough. One or two sections of foundation should be removed
and replaced with some that are partly drawn. These are called
“Bait sections” and will generally bring about the desired result,
and when the bees have once commenced to work in them there
will be no further trouble.

ExtracTED HONEY.

To produce extracted honey also requires a large force of bees
in each hive. Weak colonies should be built up or united in ad-
vance so that all will be at full strength when the flow arrives.
Either of the above hives can be used with supers the same size
as the brood chambers or with shallow extracting supers. The shal-
low ones will probably be found the most satisfactory. After the
combs are built, nine frames should be used in a ten-frame, or
seven in an eight-frame-hive. This results in thick, fat combs
that are more easily uncapped. The excluder should be used.

WHEN TO PUT ON SUPERS.

To produce fancy comb honey, full sheets of thin or extra thin
foundation should be used in the section boxes. These should be
prepared and the supers ready in advance so that there will be no
‘delay when they are needed. This will be about the middle of
May if the season should be early and plenty of fruit bloom near
by, or the first to the middle of June for clover. A good rule is to
put on supers, either for comb or extracted honey when the combs
begin to show white along the top bar and the brood nest appears
crowded with bees.
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I THE EXTRACTOR.

This is a machine with a revolving frame inside, used to remov
the honey from the combs, and shown in ﬁoure’ 20. After the
honey has thus been removed the combs are :eturne(i to the b :
to be 'reﬁllled. It is obvious that this is a great saving to the bZZs
both in time and labor, which is very important during a ra is
honey flow, and is the reason why liquid or extracted honey af it
s called, can be bought so much. cheaper. An extractor is a’ g(;od
1nvestr¥1ent ‘for a beekeeper with five or more colonies of bees
In. setting the extractor it should be securely fastened in place and
raised enough from the floor so that a pail will go under the gate

/ When the frames of honey are removed
from the hive, they are taken into the
extracting room, or some room that bees
cannot enter and the cappings are cut off
with a sharp knife (See figure 21). They
are then put into the extractor, and aftér
the honey has been removed from one
side they are turned around and it is
taken from the other.

Figgtr)tle 20. Novice non- P

reversible extractor. (After igure 21. Improved Bingham hone
X L 2y Y=

the A. I. Root Co.) knife. (After the A. I. Root Co.)

After the combs have been emptied, if the flow is over they
should be stf;cked over one or more colonies, to be cleaned of what
hopey remains. This should be done at night so that they will be
finished before daylight—when there is danger of robbersa At the
end of the season all extracting combs should be put awaly secure
from rats and mice. One mouse alone will do an immense amount
of damage if allowed access to them. For protection from the
wax moth, which sometimes makes its appearance, a few camphor
balls can be used in each stack of combs. ,

CARE oF ExTrACTED HONEY.

L%quid'honey as it is removed from the extractor sflould be
strained into a deep tank and allowed to stand and settle for a

’
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day or two. This allows small particles of wax to rise to the surface
to be skimmed off. It is then bottled or put into cans as desired.

Hoxey AND Its UsES.

Honey is made from a very thin nectar gathered from the

- flowers by the bees, and carried into their hives. It is so thin that

sometimes it takes over two pounds of nectar to make one pound
of honey. Different flowers produce different flavors and colors,
as, for example, the very light and mild-flavored honey from
linden or sweet clover, and the dark and strong-flavored honey
from buckwheat.

The chemical analysis of honey shows that it is practically all
invert sugar, though small proportions of fruit sugar and sucrose
are present. Granulation occurs quickly in some honeys and takes
place only after long keeping in others. Nearly all honeys granu-
late at the approach of cold weather and granulation is an indica
tion of purity rather than of adulteration.

Honey is an excellent food, being almost pre-digested, and 1s
especially recommended for children, invalids and consumptives.
The common belief that honey, unlike sugar, can be used safely
by diabetics seems not to be supported by facts.

Bakers have found that cookies and cakes, when sweetened with
honey, will keep moist and palatable for a long time, and as it is
in a sense a preservative, they will not mold. For this reason it is
used in canning fruits, immense quantities of the cheaper grades
being employed. It is used extensively by biscuit manufacturers
and confectioners, one firm alone buying hundreds of tons each
year.

For cooking recipes requiring honey, the reader should consult
Farmers' Bulletin No. 653, U. S. Department of Agriculture,
Washington, D. C.

Honey PLANTS.

Some of the principal honey and pollen plants of Connecticut,
mentioned in about the order in which they commence to yield,

~are as follows:

Skunk cabbage, willow and elm trees, March and April. These
are valuable for early pollen but furnish little nectar.
Maples; April, pollen and nectar.
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Dar%delion; May 10, pollen and some nectar.
. Fruit bloom; May 13, pollen and nectar; when weather condi-
tions are favorable, sometimes surplus honey
Wild raspberry; June : :
] , pollen; nectar makes exceptionally fi
table honey and usually yields plentifully. i e
Locust; May and June; som i i
: 4 . e kinds yield heavily:
light and of good flavor. . i i
Clover; June 1 5- The clovers are the most important class of
honey plants and include the common white, red, alsike, crimson
and sweet'clov.er. Alfalfa, although of the same family, secretes
no nectar in FhlS State. White and alsike are by far the most im-
fog;;an}f and in some years produce large quantities of the finest
able honey, which is recognized by its light gold
delicate flavor. T
Sweet clover; June until frost. This plant is not duly appreci-
ated by our farmers, so is not sufficiently abundant in Connecticut
to be an 1mpo1'rtant honey plant. The honey is light colored, with
a pleasant, spicy flavor, making it a delicious table honey. This

plant is an exceptionally gocd forage plant, usually found growing

n waste places or where the soil is too poor for other crops. Like
the other clovers it requires lime for abundant growth, and when
grown under favorable conditions can be cut two or three times a

sei,:;)n. The hay is of fine quality, and is relished by horses and
cattle.

Red clover; June. Secretes nectar abundantly, but on account
of its corolla tubes being too long for honey bees it is more of a
bumblebee plant. However, in times of drouth or in case of
seconq growth when the tubes are shorter, it is sometimes worked
extensively by honey bees. '

Linden or basswood; July. This tree is seldom sufficiently
?‘bundan.t to become an important source of honey. The honey
is very light and of fine flavor.

Sumac; July. Some kinds vyiel i
‘ 5 yield nectar freely. Th
light and of fine flavor. 4 i

Goldenrod; September to frost. Honey is light, of good flavor
when well ripened.

Wild aster; October till frost. Honey light and of good flavor
but granulates quickly. ,
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DISEASES OF BEES.

Bees, like all other living ‘things, are subject to diseases, the
most common of which in Connecticut are the contagious bacterial
brood diseases known ‘as American and European foul brood.
The latter is by far the most prevalent, having been found in every
county and in some cases wiping out whole apiaries. These dis-
eases, however, if taken in time, can be controlled, but if neglected
are sure to cause loss and be a source of infection to surrounding
apiaries. For this reason it is imperative that beekeepers should
become acquainted with the appearance of these diseases and the
methods of treatment so as to handle them intelligently. European
foul brood, although much more contagious and rapid in spreading,
responds better to treatment than the American foul brood.
Dr. Phillips of the Bureau of Entomology at Washington describes
the two diseases as follows:

“The presence of a particular disease in a colony of bees can be ascer-
tained most reliably by a bacteriological examination, since the symptoms
are somewhat variable. It is possible, however, to describe the usual
manifestations of the diseases, and the usual differences, so that the bee-
keeper can in most cases tell which disease is present.

, AMERICAN FourL BRroob.

“American foul brood is frequently called simply ‘foul brood.’ It
usually shows itself in the larva just about the time that the larva fills the
cell and after it has ceased feeding and has begun pupation. At this time
it is sealed over in the comb. The first indication of the infection is a
slight brownish discoloration and the loss of the well-rounded appearance
of the normal larva. At this stage the disease is not usually recognized by
the beekeeper. The larva gradually sinks down in the cell and becomes
darker in color and the posterior end lies against the bottom of the cell.
Frequently the segmentation of the larva is clearly marked. By the time
it has partially dried down and has become quite dark brown (coffee
colored) the most typical characteristic of this disease manifests itself.
If a match stick or toothpick is inserted into the decaying mass and with-
drawn the larval remains adhere to it and are drawn out in a thread which
sometimes extends for several inches before breaking. This ropiness 1s
the chief characteristic used by the beekeeper in diagnosing this disease.
The larva continues to dry down and gradually loses its ropiness until it
finally becomes merely a scale on the lower side wall and base of the cell.
The scale formed by the dried-down larva adheres tightly to the cell and
can be removed with difficulty from the cell wall. The scales can best be
observed when the comb is'held with the top inclined toward the observer
so that a bright light strikes the lower side wall. A very characteristie
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and usually penetrating odor is often notice i i
T}}ES can pe?rhaps best be likened to the odo?b(i? lllr;att};z ZTEZ?mg 3
! The ma;o}‘ity of the larvae which die of this disease are attacked after
being sealed in the cells. The cappings are often entirely removed by thve
bees, but when they are left they usually beceme sunken and frequently
perforated: As the healthy brood emerges the comb shows the scattered
sunken cappings covering dead larvae, giving it a characteristic appear-
ance.
“Pupae also may die of this disease, in ‘which case they, too, dry down
become ropy, and have the characteristic odor and color. The tongué
frequently adheres to the upper side wall and often remains there even

Figure 22. American foul brood: note the norm

| s 5 al sealed cells; the
sunken cappings, some showing perforations; the larvae and pupae
affected by disease; the scales formed from dried-down larvae. Three

times natural size. (After Phillips, B
st s ps, Bureau of Entomology, U. S. Depart-

after t‘he pupa has dried down to a scale. Younger unsealed larvae are
some‘gmes affected. Usually the disease attacks only worker brood, but
occ'aslonal cases are found in which queen and drone brood are dise.;sed.
It is 1}01: certain that race of bees, season, or climate have any affect on
the Vl'rulence of this disease, except that in warmer climates, where the
breeding season is prolonged, the rapidity of devastation is more marked
See figure 22. ;

EurorEAN FouL Broob.

“E}lropean foul brood was formerly called ‘black brood’ or ‘New York
bee disease.” The name ‘black brood’ was a poor one, for the color of the
dead brood is rarely black or even very dark brown. European foul brood
usually attacks the larva at an earlier stage of its’ development than
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American foul brood and while it is still curled up at the base of the cell.
A small percentage of larvae dies after capping, but sometimes quite
young larvae are attacked. Sunken and perforated cappings are sometimes
observed just as in American foul brood. The earliest indication of the
disease is a slight yellow or gray discoloration and uneasy movement of
the larva in the cell. The larva loses its well-rounded, opaque appearance
and becomes slightly translucent, so that the tracheae may become promi-
nent, giving the larvae a clearly segmented appearance. The larva is
usually flattened against the base of the cell, but may turn so that the
ends of the larva are to the rear of the cell, or may fall away from the base.
Later the color changes to a decided yellow or gray and the translucency
is lost. The yellow color may be taken as the chief characteristic of this

Figure 23. European foul brood: note the normal sealed cells; the
larvae affected by disease; the normal larva at age attacked by disease;
the dried-down larvae or scales. Three times natural size. (After Phillips,
Bureau of Entomology, U. S. Department of Agriculture.)

disease. The dead larva appears as a moist, somewhat collapsed mass,
giving the appearance of being melted. When the remains have become
almost dry, the tracheae sometimes become conspicuous again, this time
by retaining their shape, while the rest of the body content dries around
them. Finally ail that is left of the larva is a grayish-brown scale against
the base of the cell, or a shapeless mass on the iower side wall if the larva
did not retain its normal position. Very few scales are black. The scales
are not adhesive, but are easily removed, and the bees carry out a great
many in their efforts to clean house.

“Decaying larvae which have died of this disease are usually not ropy
as in American foul brood, but a slight ropiness is sometimes observed.
There is usually little odor in European foul brood, but sometimes a sour
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odor is present, which reminds one of yeast fermentation. This disease
att“:a.cks drone and queen larvae almost as quickly as those of the workers

European foul brood is more destructive duri :
summer than at other times,
mer and autumn, or during a
better able to resist the ravag
disease at times spreads with

ng the spring and early
often entirely disappearing during late sum-
heavy honey flow. Italian bees seem to be
es of this disease than any other race. The

e ay : startling rapidity and is most destructive.
ere 1t is prevalent a considerably larger percentage of colonies is af-

fected than is usual for American foul brood. This disease is very variable

in its symptoms and other manifestations and is often a puzzle to the
beekeeper.” See figure 23,

‘To the ordinary beekeeper the two diseases appear very much
alike. ‘“The sunken and perforated cappings, the reduction of the
larva to a stringy, brown mass, the foul odor, and the dwindling

of the colony, are the most noticeable indications of the foul brood
diseases.”

How FouL Broobp DiSEASES ARE SPREAD.

Some of the means of spreading the infection are as follows:
By the bees:
1. Diseased bees entering wrong hives.
2. Robbing diseased colonies.
3. Eating honey that is infected.
By the owner:

4. Shifting combs from diseased colonies to healthy ones.

5. Using second-hand hives that have contained diseased
colonies.

6. Promiscuous handling of healthy and diseased colonies
without disinfecting hands and tools.

7. Exchanging places of colonies in diseased apiaries.

TREATMENT.

As it has been found that Italian bees are more immune to, or
at least better able to resist the ravages of, European Foul Brood
than other races, it is strongly recommended that apiaries be re-
queened with young Italian queens of good stock in either of the
treatments given below. In the case of all weak colonies, or those
showing 25 per cent. or more of diseased brood, it is best to shake
the bees if in frame hives, or drum them out if in box hives, into
new or disinfected hives containing full sheets of foundation.
Good results are sometimes obtained where the colony is VERY
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STRONG and the infection is SLIGHT, or less than above stated,
by removing the old queen and introducing a young one of good
Ttalian stock ten days later. This results in the cessation of egg-
laying for several days, allowing the colony a chance to clean up
the decayed matter. The dequeening method should not be used
in the treatment of American Foul Brood, which can best be cured
only by the shaking method. When treating by the shaking
method, it is best to select a time when there is some honey coming
in, as there is less danger of robbing and the colony will require no
further feeding.

If, however, it is decided to treat immediately, and there is no
honey coming in, it should be done towards night when few bees
are flying, so as to avoid infecting other colonies. For this reason
care should be taken not to spill or drop any honey where bees will
have access to it. If no honey is coming in, feed a pint of sugar
sirup each night for a week or until the bees are nicely started.
Never use honey for feeding if it can be avoided.

DISINFECTION.

All tools, as well as the hands, should be washed thoroughly
and the inside of the hive scorched with fire. A plumber’s torch is
best for this purpose but the hive can be moistened with kerosene
oil and lighted, and when sufficiently scorched the fire can be ex-
tinguished with a blanket thrown over the hive. The combs
should be melted into wax and the refuse burned or buried, and
not left where bees can visit it.

Apiary INsPEcTION IN CONNECTICUT.

Since 1gog apiaries in Connecticut have been inspected for foul
brood diseases, as provided by Statute, the supervision of the
work being in charge of the State Entomologist. Two inspectors
are employed on a per diem basis, as follows: Mr. H. W. Coley,
Westport, Inspector for Fairfield, New Haven, Middlesex and
New London Counties; Mr. A. W. Yates, Hartford, Inspector for
Litchfield, Hartford, Tolland and Windham Counties. Permanent
records of these inspections are kept in the office of the State Ento-
mologist at New Haven, and accounts of each season’s work have
been published in the Reports of this Station as follows:

1910, page 669; 1911, page 275; 1912, page 223; I19I3, page
195; 1914, page 126; 1915, page 95; 1910, page 78; 1917, Page 242.
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Applications for inspection, or for advice about handling bees,
may be made to either of the inspectors named above, or to W. E.
Britton, State Entomologist, Agricultural Experiment Station,
New Haven, Conn.

PUBLICATIONS ON BEEKEEPING.

The following publications will prove useful to those who desire
further information on apiculture.

BOOKS.

How to Keep Bees, by Anna Botsford Comstock.: Doubleday, Page &
Co., Garden City, N. Y., 1905. $1.00.

" Beekeeping, by E. F. Phillips. The MacMillan Co., New York, N. Y.,
1915. $2.00.

Productive Bee-Keeping, by Frank C. Pellett, J. B. Lippincott Co.,
Philadelphia, Pa., 1916. $1.50.

A B Cand XY Z of Bee Culture, by 'A. I. and E. R. Root.  The A. I.
Root Co., Medina, O., Revised Edition, 1913, $2.50.

. BULLETINS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE,
WASHINGTON, D. C.

The Honey Bee, by Frank Benton, Bulletin No. 1, New Series, Division
of Entomology, 1896.

The Rearing of Queen Bees, by E. F. Phillips, Bulletin No. 55, Bureau
of Entomology, 1905. :

The Production and Care of Extracted Honey (Part I); Wax Moths
and American Foul Brood (Part II) by E. F. Phillips, Bulletin No. 75,
Bureau of Entomology, 1907.

The Treatment of Bee Diseases, by E. F. Phillips. Farmers’ Bulletin
No. 442, 1911,

Bees, by E. F. Phillips. Farmers’ Bulletin No. 447,.1911,

Comb Honey, by Geo. S. Demuth, Farmers’ Bulletin, No. 503, 1912.

Honey and Its Uses in the Home, by Caroline L. Hunt and Helen W.
Atwater. Farmers’ Bulletin No. 653, 1915.

STATE BULLETINS.

The Honey Bee, by Wheeler D. Wright, Bulletin No. 49, New York
State Department of Agriculture, ‘Albany, N. Y., 1913.

Beekeeping in Massachusetts, by Burton N. Gates, Bulletin No. 129,
Massachusetts Agricultural Experiment Station, Amherst, Mass., 1909.

Some of the Essentials of Beekeeping, by Burton N. Gates, Bulletin
No. 5, Massachusetts State Board of Agriculture, Boston, Mass., 1912.

The Honey Bee, A Guide to Apiculture in Canada, by C. Gordon
Hewitt, Bulletin No. 69, Department of Agriculture, Ottawa, Canada.
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* Absent on leave. In service of the United States.

Commercial Feeding Stuffs.

By E. M. BaLey*

Under the Connecticut statutes the term “concentratgd com-
mercial feeding stuff”’ covers practically all feeds excepting hay
and straw, whole seeds, unmixed meal made directly from any gf
the cereals or from buckwheat, and feed ground from whole grain
and sold directly from manufacturer to consumer.

Section 4592 requires that every lot or parcel gf ‘concentrated
commercial feeding stuff shall bear a statement giving the name
and address of the manufacturer or importer, the number of net
pounds in the package, the name of the article, and t}.le percen-
tages of protein and fat contained in it. The law forbids the use
of any metal in affixing tags. . :

No registration of feeds or payment of analysis or license fees
is required. :

The penalty for violation of the statute 1s not more than $1o0
fine for the first offense and not more than $200 for each subse-
quent offense.

The law authorizes this station to take samples fro-m any
manufacturer or dealer, in a prescribed manner, and requires the
station to analyze annually at least one sample of eaSh brand
which it has collected, and to publish these analyses together
with such additional information in relation to the character,

composition and use thereof as may be of importance.”’

INSPECTION OF 1917.

One hundred and two samples of feeds were collected by our
agent, Mr. Churchill, during the months of November and

* With the assistance of Messrs. C. E. Shepard, M. A. D’Esopo
and H. D. Edmund, Analysts.
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December, 1917, and
S 917, and January, 1918. These samples are classified

Cottonseed Meal

........... 11 Hominy Feed. . . ..

gic;tstondse;dd Hegd il by I Brewers’ Grains. . . ..... 2
Wheee; . (= A 4 Distillers’ Grains. . ...... : 2
Mixeetl Feraél ............... 6 Dried Beet Pulp. .......... 2

QLS SN SRR 10 S e

Wheat Middlings. ........, 56 LR 2«52221 oA A i
Erren | S

ye {ddlmgs ............ 1 Poultry Feed .
Corn Oil Cake Meal........ bR e i
Gluten Beed. (oo wh 1 aib sy 2 Total oo
................... 102

Misce.llar}egus feeds, fifty-two in number, have been sent in by
private individuals and by the Dairy Commissioner.

One. hundred 'and .twenty-one complete fodder analyses were
made in connection with field experiments of the Storrs Station.

One hur.zdred and forty-three such analyses in connection with
field experiments of this Station were also made.

Seven hundred samples of shelled corn were examined for

mtrogen or moisture or both. These are in connection with plant
breeding experiments.

A total of 1,118 sampl y
J ples of fodder materials have h:
or partial analyses. ve had complete

Only thfe regt.llar‘ fodder inspection and miscellaneous feeds
sent by private individuals will be discussed here. Other results

ar}elz connected with investigations which will be discussed else-
where.

THE ROLE OF THE NUTRIENTS.

1 hfa law of this State requires a statement of the amount of
protemi and fat only in any feed, but for the intelligent preparation
of a rat‘lon other nutrient constituents should be known. N umeroué
authoritative works* on the nutrition of animals discuss the

* Henry and Morrison, Feeds and Feedi )
; ' eeding. Henry and Morrison
Madison, Wis. Jordan, W. H., The Feeding of Animals. The MacMillan’

CO., N ew York. Armsb . . P .
y.
) I{ P y The Princi leS of Ammal N utrition
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functions of the several constituents at much length, but it will
not be amiss to briefly restate here the part played by these
constituents in the digestive process.

Water. Air dry feeding stuffs, whether concentrates or roughage,
still contain some moisture which cannot be seen or felt. The
amount of such moisture averages not far from ten or twelve
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 mineral constituents of feeds are contained in the
ash. Their importance is far greater than has been generally
supposed and can be appreciated from the fact that animals fed
on rations deprived so far as possible of all ash constituents,
generally die sooner than animals given no food at all. That
lime, iron, phosphorus, potassium, sodium, chlorine and other
mineral substances, all of which are contained in the ash of vege-
table materials, are essential to the animal body, is shown by the
conspicuous presence of one or more of them in all the vital
tissues and secretions. Just how they act is not completely under-
stood, but one of their functions is undoubtedly to stimulate
those cell activities (enzymic processes) which are at the founda-
tion of both animal and vegetable life.

Protein. This is the name of a group of nitrogen-containing
substances essential to the life of the animal body. They repair
body waste, build up new body tissue, and, to a lesser extent,
furnish heat and energy. It was long supposed that all the group
of proteins could perform all these functions. But investigations
of recent years, particularly those which have been carried on in
the research laboratory of this Station, have shown that such is
not the case; that while one protein can both repair and build,
another can repair only. The one not only suffices to maintain
the body against its own wear and tear, but causes it to grow and
develop naturally; the other suffices only to prevent decline.
Hence the important distinction has been made between com-
plete and incomplete proteins. This is enough to suggest that,
in addition to the standard of digestibility by which we now
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differentiate between proteins, we shall eventually judge them by
the more critical standard of specific service rendered. It further
suggests the wisdom, not only of supplying.a sufficient quota of
protein in the ration of an animal, but of supplying it from dif-
ferent sources.so that those elements which are deficient or lack-
ing in one may be supplied by another.” In other words, a mixed
ration is as desirable for the lower animals as for human beings.

Crude Fibre. By this termi is meant the coarser and more
woody tissue characteristic of all forms of roughage and present
on the outer coats of cereal grains. Such material is in part
digested by ruminants but its chief value lies in its mechanical
effect in the intestinal tract.

Nitrogen-free Extract. Here are included those substances
termed carbohydrates which embrace nutrients of the starch and
sugar types. Their principal part 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 these foods
over the immediate needs of the body can be transformed into
fat and stored in the body tissue.

Ether Extract (Crude Fat). 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 under-
stand that non-fatty substances like chlorophyll and coloring
matter may be included therein.

Table 1 shows the digestion coefficients, or percentages of the
food elements of the more commonly used feeds which are di-
gestible by neat cattle (Feeds and Feeding, by Henry and Mor-
rison, 1915, page 647 et seq.). -

Some of these figures are the result of only a very few tests,
and all of them represent short periods of feeding and must be
regarded as showing comparative digestibility of the feeds only
very roughly. Like chemical composition, a statement of the
digestibility of a feed is only a single “pointer” to the feeder,
helpful, if it is not over-valued.
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TaBLE I. DiGesTION COEFFICIENTS.

Carbo-

Protein Fiber hydrates Fat
Cotton Seed:Mealss o st i e G vivias 84 37 75 25
Linseed Meal (old process). ... ...c.ceuveens 89 57 78 69
Wheat-Bran, vens Lot s Uia e DT ey e 76 43 74 82
Wiheat Bead sl it il et A S g 79 36 76 g
IWheat Vitaddlmgs st et ie Bl et LGl 77 30 78 ‘ 26
Red Doy Bloti aesh e Calid sl Jies 88 36 88
Corn GlateriVEeals o [ pud R i B0 S i 85 55 90 93
Cotn . Gluten Fead) Sab ol i i wis 85 76 88 85
Hominy Beede! Gi e by ieir d e s Sl it 66 76 90 91
Dried BrewersiGrains. o8 3 v iiis vs b e 81° 87 80 85
MaltiSproubaii e elasiy R e B 77 87 80 85
DPried Dastillerst Geatns iy s sl oo cadiiie . 1 3 95 81 95
DitiedyBeet Prlp, L0 L Sl iie o n iog i el 52 83 83 i
Wheat Bran and Corn Cob Feed............ 63 28 Tl 92

NUTRITIVE RATIO.

Nutritive ratio is a term with which many dairymen are, and
all should be, familiar. The nutritive ratio of a given feed means
the ratio between the digestible protein and the amount of di-
gestible carbohydrates (or nitrogen-free extract a{ad fiber) and
crude fat (or ether extract) which that feed contains. We have
already noted above that protein and carbohydrates h?,ve the
same energy producing value, and that fat has 2.25 times as
much, hence in -calculating a nutritive ratio, fat must be.: ﬁr§t
resolved to the same energy basis as carbohydrate which is
done by multiplying by the factor 2.25. )

Taking as an example, cottonseed meal containing 3 543 per
cent of protein, 12.28 per cent of fiber, 32.37 per ce'nt of mtroge;n—
free extract and 6.50 per cent of fat, the first step is to determ.me
the amount of the several nutrients which are digestible. Referring
to the list of coefficients of digestibility, Table I, it is seen that
these coefficients for cottonseed meal are protein 84, fiber 37,
carbohydrates 75 and fat 95. Multiplying 1:,he a‘bove percentages
by these factors respectively, we find to be d1g§3t1ble 29.8 per cent.
of protein, 4.5 per cent fiber, 24.2 per cent nitrogen-free extract,
and 6.2 per cent fat. Reducing the digestible fat _to the energy
equivalent basis of the carbohydrates, we obtain 14.0. The
total digestible carbohydrate from nitrogen-free extract and
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fiber is 29.844.5 =34.3, to which is added the fat 14. =48.3. The
nutritive ratio can now be stated, and is carbohydrate-fat,

43.3

48.3: protein, 29.8 or o =1.6. The nutritive ratio is there-

fore 1:1.6. In this way the nutritive ra.tiovof any feed for which
coefficients of digestibility have been determined, may be calcu-
lated.

-

COMMENT ON ANALYSES.

(The ana&lses are tabulated on pages 466 to 477.)

Cottonseed Meal. This product is recognized by the Association
of Feed Control Officials and generally in the trade as a product
of the cotton-seed only, composed principally of the kernel with
such portion of the hull as is necessary in the manufacture of oil;
provided that nothing shall be recognized as cottonseed meal that
does not conform to the foregoing definition and that does not
contain at least 36 per cent of protein.

There are three classes of meals, viz.: Choice, Prime and Good.

Choice cottonseed meal must be finely ground, not necessarily
bolted, perfectly sound and sweet in odor, yellow, free from
excess of lint, and must contain at least 41 per cent of protein.

Prime cottonseed meal 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 must contain at least
38.6 per cent of protein.

Good cottonseed meal must be finely ground, not necessarily
bolted, of sweet odor, reasonably bright in color, and must contain
at least 36 per cent of protein.

The cottonseed meals examined this year, eleven in number,
averaged 35.43 per cent protein, 12.28 per cent fiber, 32.27 per
cent nitrogen-free extract, and 6.50 per cent fat. The average
price per ton was $57.55. As compared with this product last
year the protein content is 2.30 per cent and the fat content o.r 5
per cent lower, while the price is $10.60 per. ton higher. The
average guaranteed amounts of protein and fat were 36.46 per
cent and 5.05 per cent respectively, from which it is seen that
these feeds as a class fail to meet their guaranty as to protein
by 1.03 per cent, and exceed the declared amount of fat by 1.50
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per cent. The amount of crude fiber found is a trifle lower tt%an
last year, but considerably in excess of amounts found during
the six years previous.

Samples which failed to meet their guaranties by 1 per cent or -
more of protein were one sample of the Buckeye brand; .one'sample
marked Second Class, one sample each of Danish, Pilgrim and
Puritan brands. ;

The brand selling for the highest price, viz.:—$§63.00, contame.d
the highest per cent of protein, and was well above guaranty in
other respects; but another brand selling for $62.00 was the
lowest but one of all samples in content of protein.

Cottonseed Feed is a mixture of cottonseed meal and cottonseed
hulls, containing less than 36 per cent of protein.

This class of feeds will become largely recruited from the ranks
of those now classed as cottonseed meal if the downward tendency
in quality of the latter, as noted in the last few years, continues.

Only one sample of this class was examined this year, and this
was in substantial accord with its guaranty.

Linseed Meal is the ground product obtained. after extraction
of part of the oil from ground flaxseed screened and c?eaned of
weed seeds and other foreign materials by the most improved
commercial processes. Old Process meal is that from which the
oil is removed by hydraulic pressure. In the New Process the
oil is removed by the use of solvents.

Four samples were examined this year. The average com-
position was substantially the same as last year. Two equal'led
or exceeded the guaranteed amount of protein, the others falhr.xg
less than 1 per cent below. Guaranties of fat were exceeded in
all cases. The average price $59.50 is $11.64 higher than the
average last year.

Wheat Bran is the coarse outer coating of the Whegt berry
obtained in the usual commercial milling process from wheat
that has been cleaned and scoured.

Wheat Bran with Screenings not Exceeding Mill Run is either
wheat bran with the whole mill run of screenings or wheat bran vﬁth
a portion of the mill run of screenings, provided that such portion
is not an inferior portion thereof.
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The six samples examined contained an average of 1 5.13 per
cent of protein, 4.99 per cent of fat. One sample bore no state-
ment of guaranty. The others exceeded their guaranties in all
cases. The price per ton has advanced $7.70 over the average
shown a year ago. '

Wheat Mixed Feed is a mixture of the products other than the
flour obtained from the milling of the wheat berry.

Ten samples of this clas§ of feeds, averaged 15.88 per cent
protein and 5.13 per cent of fat. . All exceeded their guaranties
in fat, and also, with one exception, in protein. The one deficiency
in protein was less than 1 per cent. The average of all ingredients
was nearly the same as last year but the price per ton shows an
advance of about $12.00.

Wheat Middlings may be Standard Middlings (Shorts), which
are the fine particles of the outer and inner bran separated from
bran and white middlings, or they may be White Middlings which
are that part of the offal of wheat intermediate between shorts
or standard middlings and red dog.

The samples examined exceeded their guaranties as to protein
and fat with one exception, in which a deficiency of less than
1 per cent protein was found. As regards price, the maximum
last year is the minimum now. There is also a wide variation
in price, three brands selling for $44 to $46, and three others for
$50 to $68 per ton. The average advance over the prices of a
year ago is $14.38 per ton.

Rye Feed and Rye Middlings are by-products from the rye
grain corresponding to those defined under similarf terms for
wheat by-products.

Of rye products, three rye feeds and one rye middlings were
examined. All exceeded their guaranties in both protein and
fat. Variations in price per ton were not so wide as in the case
of wheat products but an advance of about 25 per cent over
last year’s figures is shown.

Corn Gluten Feed is that portion of commercial shelled corn that
remains after the separation of the larger part of the starch and
the germ by the process employed in the manufacture of corn-
starch and glucose. .

Only two samples of this class were analyzed. Globe exceeded
its guaranty in both protein and fat. Buffalo was found deficient
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in fat to the extent of o.56 per cent. These products, which
sold for $40 to $43 last year, are $55 to $58 per ton now.

Hominy Feed (Hominy Chop, Hominy Meal) is a mixtt}re of
the bran coating, the germ and a part of the starchy portlf)n of
the corn kernel obtained in the manufacture of hominy grit for
human consumption. :

Five samples of hominy feed averaged 11.52 per Fent protein
and 7.00 per cent fat, exceeding their guaranties in all cases.
The average price per ton advanced from $45.00 last year.to
$64.00 now. Prices vary from $45.00 to $75.00. The brand selling
for $45.00 has the same amount of protein and nearly the same
amount of fat, with other constituents about the same as the
brand selling for 66.6 per cent higher.

0il Cake Meal is obtained by grinding the press cake left after
partial removal of oil from the corn germ.* The analysis of the
single sample examined appears in Table VI.

Brewers' Grains are the properly dried residue from cereals

obtained in the manufacture of beer. They consist chiefly of

barley but may contain whatever other cereals were used in
conjunction therewith. ‘

The two samples examined satisfied their guaranties ex.ce.:pt
for a negligible deficiency in protein in one case. The C(?mpos1t10n
remains uniform with that shown by previous inspections. The
price has advanced during the year from an average of $31.00
to $55.00. .

Distillers’ Grains are the dried residue from cereals obtained
in the manufacture of alcohol and distilled liquors. The pr‘oduct
shall bear the designation indicating the cereal predominatlpg.

Two samples were examined. One satisfied the gua.rantles as
to protein and fat within reasonable limits, but contained more
than the guaranteed maximum of crude fiber. The' othfzr ex-
ceeded the guaranteed amount of protein, but was ‘deﬁment in fat.
Last year seven samples of this class ranged in price from $30.00
to $43.00 per ton. One of the brands this year sold for $62.00.

Dried Beet Pulp is the dried residue obtained in the n}anufa.ctulze
of beet sugar.* Two samples of this product satisfied their
guaranties. Prices last year ranged from $33.00 to $37.00 per
ton. The selling price this year was $46.00 and $32.00.

* Not an A. F. C. O. definition.
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Proprietary Mixed Feeds are not products of definite composition.
They are an outlet for various by-products and their ingredients
will be governed by what is available to the manufacturer to
put into them. Besides cereal grains and by-products thereof
they may also contain screenings, cereal hulls and other fillers.
Salt and saccharine substances such as molasses or corn syrup
are also added in some cases.

Many brands bear on the tags;in addition to the chemical
guaranty, a statement of the ingredients used. Information of
this character, not required by law in this State, is given by the
manufacturers of the following brands:

Pennant Stock Feed. Fine white hominy and oat by-products,
14 of 1 per cent of salt.

Bufceco Chop Feed. Ground corn, oats, barley, hominy feed,
oat shorts and oat hulls.

Bufceco Steam Cooked Feed. Ground corn, oats, hominy feed,
oat shorts, oat middlings, oat hulls and 1% of 1 per cent salt.

Bufceco Horse Feed. Ground oats, corn, barley, wheat mid-
dlings, hominy feed, oat shorts, oat middlings, oat hulls, linseed
meal, corn gluten feed.

/

Wirthmore Stock Feed. Ground barley, ground oats, ground
hominy meal, ground corn, oatmeal by products, 14 of 1 per
cent salt. Part of the ingredients have been cooked or steamed,
and are more easily assimilated and have better keeping qualities.

Economic Horse and Mule Feed. Distillers’ and yeast grains
from corn, rye, barley malt and sprouts, linseed meal, cottonseed
meal, brewers’ grains from barley, wheat bran, humus, salt,
molasses and corn.

H & S Horse, Mule and Dairy Feed. Flaxseed meal, old
process oil meal, alfalfa meal, brewers’ and rye distillers’ grains,
pure cane syrup, %4 of 1 per cent salt.

Larro-feed. Cottonseed meal, corn gluten feed,. distillers’
grains (mainly from corn), dried beet pulp, standard wheat bran,
standard wheat middlings, 3/ of 1 per cent salt. Wheat bran
and middlings may contain ‘‘ ground screenings not exceeding
mill run.”

COMMENT ON COMPOSITION OF FEEDS. 459

Peerless Horse Feed, Corn, oats, alfalfa meal, molasses.

King Corn Horse and Mule Feed. Corn, oats, alfalfa and
molasses.

Emerald Horse Feed. Cracked corn, oats, barley, alfalfa meal
and molasses.

Uwnion Grains. Fowrex distillers’ grains, choice cottonseed meal,
old process linseed meal, white wheat middlings, wheat bran,
hominy meal, gluten feed, brewers’ grains, malt sprouts, 14 of
1 per cent salt.

Bufceco Poultry Mash. Ground corn, wheat bran and middlings,
hominy feed, corn gluten feed, oat middlings and rolled oats.

Thirty-five brands of this class of feeds were examined. Of
these ten failed to meet their guaranties either in protein or fat
or both. Deficiencies up to 1 per cent in protein and o.25 per

_cent in fat have been disregarded. The deficient brands are as

follows:

TaBLE II. PrOPRIETARY FEEDS BELOW GUARANTY.

Protein Fat
No. Brand Deficiency%  Deficiency %
9792 Unicorn Datey  Ration, Lyt e 2Bl 1.81 s
9856 Big Clover Complete Ration. .......... et 0.42
9784 Economic Horse and Mule Feed. ....... 3.94 1.19
9821/ Horse, Mule and. DatryiBeed. )L i i I.1I
9803\ Badger Stock Feed, il w2l i i T3 LRy
9781/ sPeerlessHorse Baad .\ el i nisilan R 0.47
g7 70 Big-OiDdiryiRatson o vedriiien Ahmu st 2.00 At
9867 Purtna Calf Chow Bead. o, 5 Lk B0 2t il 0.55
9826 Ryde's Cream Calf Meal ... .. 00000 v s 3h37
g31g: | BilesiReady Ration Syt sn sl Do iieli R 0.46

While our law requires guaranties of protein and fat only,
other guaranties, if made, should be correct. In thirteen brands
the maximum of crude fiber was declared and in three instances
this maximum was exceeded by more than 1 per cent. Thus
9808, Bufceco, 9781, Peerless, and 9785, Emerald, Horse Feeds,
contained excess fiber to the extent of 2.31, 2.10 and 4.56 per
cent respectively.

Our ex;gerience has shown that those proprietary feeds which
contain molasses or other added saccharine substance may fail
to receive credit for their full amount of crude fat by the official
method of extraction. Following our practice of the last few
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years, such feeds have been treated first with water to remove
sugary materials before the ether extraction was made. The
modified method does not give uniformly higher results, but does,
we believe, give results closer to the truth.

The following summary shows our experience this year.

TaBrE III. , FAT 1N MoLAssEs FEEDS.

No. i Brand Y Mggg?% Lﬁzg:)%e‘% Guag:ncy
9784 Economic Horse and Mule Feed  3.81 3.74 5.00
9821 Horse, Mule and Dairy (Hamlin’s) 1.38 2.39 3.50
9858 Atlas Horse Feed............. 0.93 2.46 1.00
9857 Monogram Feed. ............. 1.86 3.0I 3.00
9781 Peerless Horse Feed........... 1.51I 1.53 2.00
9785 Emerald Horse Feed.......... 1.24 1.97 2.00
9867 Purina Calf Chow Feed........ 3.45 2.60 4.00
698671 Good Titele Meed/ k2t 2.66 2 (a0 1.50

The prices which prevail for these goods are very high; dis-
proportionate in many instances to the feeding value of the
product. Taking the protein content as an index to the feeding
value, it is evident that price bears no rational relation to quality.
One brand containing the lowest amount of protein, 8.63 per
cent, sold for $47.00. Others containing only from ¢ to 1r1.7
per cent protein sold for from $6o to $71.00. Again high protein
feeds containing 24 to 24.5 per cent sold for $8o to $90.00. Another
containing more of this nutrient, viz. 24.88 per cent, sold for
$58.00.

Unusual trade conditions at the present time are naturally
reflected in the feed market, and it is idle to discuss prices for
they change during such discussion. With the abnormally high
prices prevailing for all human food stuffs the price of milk to
the consumer is steadily increasing. A glance at the price column
in the tables on these pages will convince us that the real problem
is not how the dairyman can produce milk profitably, but, rather,
how he can produce it at all.

Poultry Feeds. In this class of products, as in the stock feeds,
one looks in vain for any relation between price and quality.
One brand with 50 per cent protein sells for $82.00 and another
with only 19 per cent sells for only $5.00 less. Platco Laying
Mash fell below its protein guaranty by 1.68 per cent. Purina
Chicken Chowder and Chick Chuck were deficient in fat.
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MISCELLANEOUS SAMPLES. .

Partial or complete analyses have been made of the following
samples, taken and submitted by individuals. ;

Cottonseed Meal. 10525, 9752, 97563, 9101, brands or manu-
facturers not known; 8836, Rugg Murdock, Boston; 8835,
Humphreys-Godwin Co., Memphis, Tenn.; 9018, J. E. Soper Co.,
Boston; 9019, Meridian Grain & Elevator Co., Meridian, Miss.;
8770, National Feed Co., St. Louis, Mo., all sent by Coles Co.,
Middletown. ¢

9999, bought for imported, sent by Herold’s Lanedale Farm,
New Canaan.

8806, 8807, American Red Tag Meal, Union Seed & Fertilizer
Co., New York; 8763, Forfat Brand, Humphreys-Godwin Co.,
Memphis, Tenn.; 8764, Danish Brand, Humphreys-Godwin Co.,
Memphis, Tenn., sent by S. J. Orr, West Suffield.

TABLE IV—PRroTEIN IN COTTONSEED MEALS.

No. Found %Guar%)nteed No. Found % Guag/%nteed No. Found % ?e:aér%
10525 35.38 36.00 8835 35.56 o 8806 37.81

0752 e 35 A g R 9019  36.94 AR 8807 36.50 ¥k 00

Q753 enatre QAN A LA 9018  35.69 AL 8763 38.31. 38.55

9101  36.88 R 8770 35.50 38.50 8764 34.75 36.00

8836 36.81 Kt 9999 28.56 e

Wheat Bran—9599, Holstein Feed. (Under stock price).
Wheat bran with screenings, sent by J. B. Brainard, Bloomfield,
contained 10.69 per cent protein. Guaranty, 12 per cent.

Wheat Middlings. 9758, Washburn-Crosby, sent by L. A.
Bevan, contained 15.94 per cent protein.

Corn Meal, 9748, sent by J. B. Stetson, contained 9.25 per cent
protein.

9142, bought for corn meal, sent by G. B. Dimon, Chestnut Hill.
This was a coarse feed consisting of corn and wheat products with
oat hulls and bran coats. It contained 16.88 per cent of protein.

Gluten Feed. 8960, KKK Corn Gluten Feed. J. C. Hubinger
Bros. Co., Keokuk, Iowa, sent by D. W. Ives, E. Wallingford,
contained 24.56 per cent of protein. Guaranty 23 per cent or
more.
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8884, Buffalo Gluten Feed, sent by Jewett City Grain Co.,
contained 23.88 per cent protein.

Proprietary Stock Feeds. 8741, Crosby’s Ready Ration, sent
by Seymour Grain Buyers’ Club, C. R. Newton, Agt., contained
23.88 per cent protein. Guaranty 25 per cent.

9338, Dairy Feed, sent by A. B. Wakeman, Fairfield, contained
20.06 per cent protein. .

Poultry Feeds. 9249, Protox Poultry Food, Fine, American Ag-
ricultural Chemical Co., New York, sent by F. M. Peasley,
Cheshire, contained 53.13 per cent protein and 5.99 per cent
phosphoric acid. Guaranty 55 per cent protein.

8954, Meat Scrap, the L. T. Frisbie Co., New Haven, sent by
C. A. Stone, Oakville, contained 41.75 per cent protein.

8955, Meat Scrap, The Conn. Fat Rendering and Fertilizer Co.,
New Haven, sent by C. A. Stone, Oakville, contained 42.13 per
cent protein. ;

- Muscellaneous Feeds. 9760, Toasted Milk Nuts, sold by J. E.
Bartlett, Jackson, Michigan, and sent by C. M. Jarvis, Berlin.
The product contained 8.9o per cent water, 1.25 per cent ash,
14.19 per cent protein, 7.91 per cent crude fiber, 66.21 per cent
nitrogen-free extract, and 1.54 per cent crude fat. The signifi-
cance of the name is not apparent to us from any information we
have concerning it, and we have no data by which to judge its
digestibility. Judging from the analysis the gross supply of
nutrient is satisfactory and, if palatable, should be a desirable feed.
The price for this product was $30.00 per ton.

9709, Corn Oil Meal, car heated, The Meader-Atlas Co., New
York, sent by C. M. Jarvis, Berlin, contained 21.44 per cent
protein.

9712, Peanut ““Skins” sent by H. H. Worthington of New Mil-
ford. This was composed of the thin brown red coat or skin which
covers the edible portion of the peanut. Small fragments of
peanut were present which accounts in part for the considerable
amount of fat found. The sample contained 6.50 per cent water,
2.33 per cent ash, 14.88 per cent protein, 10.12 per cent fiber,
44.43 per cent nitrogen-free extract and 21.74 per cent fat. The
bitter taste of these skins is a familiar fact, and their palatability
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to animals will decide their use as a fodder. The analysis shf)ws
that the sample contains very considerable amounts of nutrient

material.

9248, Cracker Waste, Loose Wiles Biscuit Co., sent by C. M.
Jarvis, Berlin, contained 6.19 per cent protein.

9401, Damaged Wheat; 9537, Beans (seconds); 9536, Damaged °
Oats, all sent by C. M. Jarvis, Berlin, were analyzed as follows:

9401 9537 9536

Water. s CdiCnganbai, 11.20% 1583% 9-30%
1. V1 s A a8 U Ao 2.56 3.50 3.95
Praferni iy ey 11.88 21.75 11.88
11k AR R A 2.95 3.07 9.60
Nitrogen-free extract 68.57 54.96 60.04
1 OB e A, 2.84 0.89 5.23

9547, Grain Siftings, waste, sent by John E. Gifford, County
Agent, Rockville. This was found to contain 13.50 per cent of
protein, equivalent to 2.16 per cent of nitrogen. It also con-
tained 0.88 per cent total phosphoric acid and 1.24 per cent
total potash with 17.44 per cent total ash and 10.33 per cent
ash insoluble in acid.

8860, Peanut Meal; 8869, Damaged Corn (burned); 9411,
Alfalfa Ground Feed; 8870, Rye and Oats, all sent by C. M.
Jarvis, Berlin, were analyzed as follows:

8860 8869 9411 8870

Watensd o bans 8.06% 7.715% 14.34% 6.45%
o0 eyt RN A 5.42 )ity o 3.95 2.69
Protainlid) i i 36.56 11.44 15.13 12.38
Fahepai dm e 8.15 8.59 13.45 6.76
Nitrogen free extract. . 35.06  66.35 50.16  68.53
Bt e s Aty 6751 L 414 2.97 3.19

Sample 8869 was corn that had been damaged by burning and
a considerable part of the “fiber’”” shown above is charcoal.

8758, Waste Flour, Franco-American Baking Co., s‘ent by
Prank N. Platt, Milford, contained 11.06 per cent protein.

9061, Corn and Bean Silage, sent by Karl B. Musser, Storrts,
contained, as received, 43.74 per cent water, 1.68 per cent
ash, 3.37 per cent protein, 6.84 per cent fiber, 2.01 per cent
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crude fat (ether extract), and 12.36 per cent nitrogen-free extract,.
A sample of Condensed Buttermilk 10637, made by the Con-
solidated Products Co., Lincoln, Neb., and a sample of Dried
Buttermilk 10684 obtained from Hales and Edwards Company,
Chicago, Ill., were sent to us by C. M. Jarvis of Berlin. -
The composition of these products is shown by the following
analyses: = - g !

10637 10684
As As
Analyzed Dry Basis Analyzed Dry Basis
: % o %o %
Moistnres 5iig B o 76.97  00.00 8.27  00.00
Solidsse piang et 23.03 100.00 9I.73 100.00
ASh A e 2.94 12177 12.15 13.24
Proteln v i N 9.57  41.55 31.07 33.87
MilkiSugar: i LZa s 6.98 30.31 34347153743
Rah e et 278+ 12.07 7.24 = 7.89
Undetermined. ....... 0.76 3.30 6.93 7.57
Calories: perilb... v 413.0 , 1,794.0 1,480.0 1,614.0
Nutritive ratio....... 1:1.4 Sl AR 0 Lin

Reduced to the dry basis, it is seen that these materials are
closely alike, the difference being within the range of normal varia-
tions in the composition of buttermilk. The ash consists largely
of phosphates of lime and common salt. They are abundantly nu-
tritious and are reported to have been used with success as a feed
for pigs. ‘The dried product is more economical to transport, and
possesses the added advantage of superior keeping qualities.

The following feeds were submitted by the Dairy Commissioner
for examination with reference to their conformity to guaranty.

TaBLE V—FEEDS SAMPLED BY THE DAIRY COMMISSIONER.

Protein
Guaranteed Found
No. Brand, Manufacturer or Jobber % %
Cottonseed Meal.
0697 IO BIgTVen it s B GRS 8 A L R e B SRS 36.13
11905 Puritan, J. E: Soper Co., Boston:..uw. . io i o 36.00 34.13

11722 American Red Tag, Union Seed & Fer. Co.,, N. Y. 38.55 37.56
11718 American Red Tag, Union Seed & Fer. Co.,, N. Y. 38.55 38.75
¥i717 ‘Parcitan; J.'E. Soper Co., Boston.. /L ik 40 36.00 - 31.44
11716 No. 7, Union Seed & Fertilizer Co., New York... 36.00 35.50
11715 National Feed Co., St. Louis, Mo...... e 38.50 35.00
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Protein
Guaranteed Found

No. Brand, Manufacturer or Jobber 0

Brewers' Grains.

B SOOI U NN L e e S e

Proprietary Feeds.

11714 Portage Stock Feed, Ak. Feed & Mill Co., Akron, O. 8.00
11720 Anchor Dairy Feed, Globe Elevator Co., Buffalo,

&b AR LR AR T ) e ol R
11719 Bonnie Horse Feed, Holmes, Keeler & Kent Co... 13.00

%o

28.13

8.88

13.50
14.13
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TABLE VI.—ANALYSES oF COMMERCIAL FEEDS

SAMPLED IN I9QI7.

Pounds per Hundred. Price
X Nitrogen-free Ether ton.
Stat: 2 ; Extract.
ag?n Brand. Retail Dealer. Sl Ashy (1\?‘ 'it%‘,’;'s) Fiber. (Stargl}ft;ifg, etc.) | (Crude Fat)
O1L SEED PropUCTS.
3 kCotton Seed Meal. « 33.20 6.38 $58.00
9844  |Buckeye. Buckeye Cotton0il Co:, Cincinnati, O. Middlefield: Middlefielq f .94 12.15 ] ! B
L Grain & Coal Co.0. . fiee 574 :35'3.00 14.00 30.00 5.00
; e e By 6.32 61.00
9854  |Buckeye. Buckeye Cotton 0il Cog Cincinnati, O. Hartford: Loydon, Nor. 6.28 .38 11.86 33.22 ]
o tham & Loydon. . S iias 037 | 3830 | 1400 . 30.00 5.00
i ke g b e s 62.00
9849  [Second Class. Byromville Oil Co., Byromville, Ga|. Hazardville: A. D. Bridges 7.94 5.38 34.(1)8 13.54 32.08 6.87 2 i
NS e e i 36. .
Didrantva it ninne o e 815 5.42 31.44 14.84 33'88 ggg 5.3, i)
9851  [Danish. Humphreys, Godwin Co., Memphis, Hartford: Olds & Whipple. ; it 36.00 15.g0 52'97 6'49 55.00
e RS LT s R MR AnGy s i o ; .56 10.84 : : G
9779 |Danish. Humphreys, Godwin Co., Memphis, Wallingford: E. E. Hall. . | 7:98 .5. 49 gg.OO 15.00 22?2 ggg 56.00
Tenn....’..................................Guaranty ................ 6 613 12.13 ! '
9817  Danish. Humphreys, Godwin Co., Memphis,| Vantic: A. R. Manning. . g 5 7 36.00 15.00 25.00 5.00
R s e BT ORE T R AT Gliaranty sl e iy o '63.00
9864  |Forfat. Humphreys, Goodwin Co., Mempbhis,| New Haven: Crittenden- 7.75 6.22 39.69 10.17 29.46 gg(l) ,3. L
e DO (R RS R i g Benham @ sltiigde ; ALy 38.55 12.00 25.00 8
Giaranty i taliier, T A .00
9815 |Puritan. J. E. Soper Co., Boston, Mass. . .. ... New London: P. Schwartz 6.41 7.17 35.96 ]I-gég gggg ggg 5_5, i
QR RS AR . 36.0 . | o 8.00
; Sih UL 41 5
Gusranty WS LG 66 36.31 13.00 31.69 i
98351 |Pilgrim. J. E. Soper Co., Boston, Mass. . . . ... Meriden: August Grulich. 6.93 .5. it 38.50 10.0(6) 3-4- i ggg 58.00
‘ Gdardamty DRI Y 28 34-75 11.3 ; ] G
9840  |Puritan. J. E. Soper Co., Boston, Mass. . . . ... Colchester: M. Klingon i ,5, i 36.00 15.00 gggg ggg 54.00
Cruaraaby oG Mgt 6.21 35.44 2.1 . ST
9793 Suﬁty. Union Seed & Fert'z'r. Co., Clarksdale, Guilford: Morse & Landon. ki , 3 35.02 14.00 27.00 gggx R
- Som SRR R e e sl Guaranty R RiEeRl . JaEsy S 36.4 sl P .50 57.55
Average g?ararity. N 7.63 5.88 35-33 12'42§ gig'? gg S
Average of analyses. . ..... A 29. . &
Average digestible. .. . ..... AaERy
i B Co(t‘ﬁor(ti Seed Feed. 40.10 4.01 40.00
0774, " l77. umphreys, Godwin Co., Memphis, Tenn.| North Haven:  Co-opera- ) 19.63 22.73 i 00 Ly
tive Feed Co........... 916 | 37T | 808 | 2888 s 4.0
GraraneelODIMEIERIG e 60.00
Linseed Meal, Old Process. 10.01 5i3F 33.81 7-52 37.08 25(7) by bak
9799t |American Linseed Co.; New Yok, 11 /17 i West Cheshire: G, W. Thorpe ] LAl 34.00 2-00 3.6' 67 6.39 58.00
Gtgranty RIS i3 3 35.31 -93 ¥ i I
9841  [American Linseed Co., Buffalo, N. Y.......... Colchester: M. Klingon. . . . 9-55 .5, 5 34.00 e .66 ggg 64.00
Gitraranty. IR 0 9.89 5.29 32.13 6.96 A 6.00 e
9810  [Archer Daniels Linseed Co., Buffalo, N. Y... .. Derby: Peterson Hendee Co. Wil P 33.00 e gt 6.10 56.00
Giilatanroioal e | 9.77 5.13 33.69 5.61 397 5.00 SR
9778  |Kellogg’s. Spencer Kellogg, Buffalo, N. Y. .. .. Wallingford: E. E. Hall .. g hiv ol 33.00 PG RiglaTe 5.25 Vil
Cragpanby ieasl Codeir o, T TRV 33.50 2 3753 6.96 59.50
Average g}aarantly ......... 9.81 5.22 38-'(7)3 gg5 293 6.2 et
Average of anaylses. . ..... i [EAY 30. . 1
Average digestible. . ....... i
WHEAT Propucrs,
A Wheat Bran. a3y 4.07 45-00
9771* (Wm. Hamilton & Son, Honeoye Falls, N. Y....| North Haven: Co-opera- ) 14.81 8.11 S9rE 15 i
9.38 5.43 2
tiveiFeed ! Gigli il . S S 11.75 10.60 R
Cuaraml il

* With screenings not exceeding mill run,

T Wire tags 1 Ten analyses.
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TABLE VI.—ANALYSES OF CoMMERCIAL FEEDS

SAMPLED IN 1917— Continued.
Pounds per Hundred. 3
Stﬁg?n . Brand. Retail Dealer., ot i Ether. li)rel;:e
Protein. ¥ Extract. Extract. ton.
Water. Ash. |(N. x 6.25)] Fiber | (Starch, gum, etc.) | (Crude Fat)
‘. et
WHEAT. ProDUCTS—Continued. ;
MWheatCBra}L)~Continued. .
865* |Pittsford Milling Co., ittsfords N. Y7 . 0.0, New Haven: Critten -
W 5 BenhamiCol.. .1, den 9.93 6.25 14.25 8.96 56.12 449 $50.00
suarantvebl e i 800
9782  |Korno. St. Paul Mill Co., St. Paul Minn. . ... Wallingford: E. E. Hall 9:45" 14591 14.94 8.56 55.90 5.24 30-
: o L B Gugranty bl s Ty F 14.00 4.00 e
80 Angelus. ompson Milling 0., Lockport,|Ansonia: Ansonia Flour & !
i RN £ A R S R S O P A GramnGonmin ol % 8.80 5.61 15.88 10.21 53.66 5.84 42:00
Cmaganty o 0Ll 15.00 4.00
9802* |Washburn, Crosby’s. Washburn Mills, Minne-| West Cheshire: G. W. Thrope 8.84 6.15 14.69 13.43 52.52 4.37 TR
apolis;ivinase sl s e (EEE Pt Shagantwd i T8 NS oL 16.25 Ll LR 4.00 S
9776* |Black Hawk. Western Flour Mill Co., Daven:|Wallingford: E. E. Hall| =" 8.94 5.62 | 16.25 | 10.35 52.90 5-94 95500
nottelewd ol Liniesid DSl i O SIHD S e e Garantuta Ll 8 P a8 13.30 R, 2, 3~002 e
Average guaranty...... . . . el Sl 14.06* T RS 3.43 P
Average of analyses. . . . ... 9.22 5.83 15.13 9.93 54.88 4.99 #
% Average digestible.. .. .. . .. et $io, 11.5 4.3 40.6 3.1 ceee
Wheat Feed (Mixed Feed) g 38
9816 - (Bailey Fancy. E. W. Bailey & Co., Montpelier,| Vantic: A. R. Manning. . , 9.62 6.65 15.38 7.88 55.80 4.67 4500
o Vbt esioe Tl T s En L SV TN A T Comarantpel RN C T 15.00 A 3.75
9811 |Bulls Eye. Blish Milling Co., Seymour, Ind. .. Derby: Peterson Hendee Co. 9.66 5.65 15.(2)(5) g:{g 56.60 12(1) 49:60
- Ganantyaeiiio . T 16. 2 .
9777** |Boston.  Duluth Superior Mill. Co., Duluth,|Wallingford: B. E. Hall | 9.17 4.14 | 17.06 7.76 55.81 6.06 1902
Moy S BT P R LT Guasanty d0 et L. s ke 555 16.00 S S 4.50 ki
9795 |Improved Grafton. Grafton Roller Mills, Graf-| Middletown: Meech & Stod- 8 o
tony Mo Dale Fit Bc i By S i iy Jerdp TncaRiiiin. 9.36 4.63 -| 16.75 6.88 56.83 5:55 450
ilran o dniBaiiae |- | 1 3 14.00 2.70
9859 |Improved Grafton. Grafton Roller Mills, Graf- Waterbury: Spencer Grain E
tonssNotIDale i S0 Butt RSt i L e Cosslmel WEBTREE - ‘ 11.28 443 15.94 7.69 55.20 5.46 ok 2l
Grtparantydiseneni i 0 - 14.00 2.70
9822  |Pennant. National Mill. Co., Toledo, O. ... . .. Norwich: Chas. Slosberg. . . '9.09 4.80 15.33 6.01 60.02 ggg 49.00
! TR O e e T 15. .
9852  |Occident. Russell Miller Mill. Co, Minneapolis,| Hartford: G. M. White. . . . 9.42 5.73 15.81 7.41 56.22 5-41 LL A
aate gl RagoR Al B S B T P Gafantyc oGy ' i g 15.00 L SRk 4.50 vene
9809A |Gold Mine. Shefield King Mill. Co., Minne-|Shelton:  Ansonia Flour &
j apolis NN i e e R A AR e Gl Copaiiiisia. - . 3 9809A 9.98 5.02 | 16.38 8.00 54.89 5.73 51.00
i S ‘d Guarantyyili i 0 e i 15.00 4.00
9825 (Waggoner-Gates Mill. Co., In ependence, Mo. . |Willimantic: Willimantic Tidhe
Grain Co sy . . 9.46 5.94 15.63 7.36 56.90 48(1) 50.00
B 5 e A Guaranty (ORISR b 15.00 4.
9773 |Kent, Williams Bros. Co., Kent, O........... North Haven: Co-operative
‘ IeediCod O alin p ...... 10.37 4.75 15.19 6.01 59.15 4(5)8 51.00
Graranvali BiaElBt iigg 3.73
Average guaranty......... . .
Average of analyses, ...... 9.74 5.17 15.88 7.33 56.74 5-%3 49.60
Average digestible......... Sl £ 12.2 2.6 43.1 4 3 4
Wheat ]Illiddh'ngs. z b 218 44.00
89* |Hecker-Jones-Jewell Mill. Co., New York. ... .. Bridgeport: man-Feuer .08 16. .97 ; t A
n . : C(f.é. .t. il Sus anF iE 949 ,5. s 15.%3 8.00 54.67 4.75 g
i Srtiaranty bE IR 6106
9842* |Millbourne. Millbourne Mills, Philadelphia,|Colchester: M. Klingon. . . 0842 9.90 4.29 15.38 5-57 59.72 5(1)8 46.
1o LI PL ae S R e e TR TR B T Grodranhty DS GiEaa) PG I 16.00 3.00 il 4. i
9801* |Ogilvie Flour Mill Co., Winnipeg, Canada. . . .. West Cheshire: G. W. Thorpe 9801 10.15 4.08 I5.25 12 5763 22([)(7) s
& Guaranly " i eael . . . 15.00 .

* With screenings not exceeding mill run. ¥* With wheat screenings. 2 Pive anaylses.
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i tinued.
SampLED IN 1917—Con
TABLE VI.—ANALYSES OF COMMERCIAL FEEDs
ds per Hundred. Price
< o ? Nitrogen-free EE:xl'laecrt. t%?f-
St;}t;? Brand, Retail Dealer. e on Tt x\lx’n;ug.x;s) Fiber. (Sta,gf‘;ii,‘;, etc.) | (Crude Fat)
» Water. . &
R 4
WHEAT PrRODUCTS— Concluded ] ; 59.54 4.98 $68.00
Wheat Middlings—Concluded rolen 3.72 18.44 2.72 T 4.00 ceen
9853 |XX Daisy. Pillsbury Co., Minneapolis, Minn . . é{artford: G. M. White.... - 9853 i A 16.00 i 50.00
: ¥ garanty. o i s, | s - - e 82 5.39 ¥
9860 |B. Pillsbury Co., Minneapolis, Minn. . ... .... WllCtefb1Itry.' Spencer Grain 9860 10.74 5.08 iigg 8.53 5.3. ” 4,00
2l b AR BRI b g
: Guaranty................ . - - - J 8 54.80 3-54 e
9850  |Snowball. Shane Bros. & Wilson Co., Minne-| Hazardville: A. D. Bridges B .63 17.88 6.0 4.50 Ao
spals M0 T o R TR Sasaill 000, U LT L B2 s B fred 2.33
Guaranty................ B ... SR A 15.25 6.27 56.94 5.27 52.
ﬁverage g?ararity ......... - - - 10.33 4.48 12;2 19 44.4 4.6 Wy
verage of analyses. ...... L Rt . i
' Average digestible.. ... .. .. .. . Vi a
RyE Probpucrs. : 63.56 3-57 90+
9824 |Feed. Boutwell Mill. Coly Troy, ANV s hah Willimantic: Willimantic B B84 9.64 4.02 ig%é 3-90 S 3.00 UNG
Giain (Couoe 78S i, i I SN . BRI 8 ;
Guarantyn ol 4 v " AR TR 62.62 3.41 49-00
9845 |Irving Mills Feed. Van Vechten Mill. Co.,|Middlefield: Middicfieid = h 3.59 | 1544 AN o 3.00 Pt
Boshastar IN: e L ITDL T TR TR S, Grain & Coal Co. .... ... o845 | 109 oGl o, TN 59.93 3.63 48.00
Guaganty b CL sy - e ; 52 3.69 16.50 (6](?)8 ks 2.00 Gl
9780 |Irving Mills Feed. Van Vechten Mill. Co.,|Wallingford: E. E. Hall. . . 9780 % SV 13.00 | 10. 50.16 3.69 5%
ARouheBtar: LW Vi R e CUaTATEV i, sy . B s, 93 4.82 17.19 6.21 A 3.00 RS
9832  [Pure Middlings. Washburn-Crosby Co., Minne- Wallingford: Gallagher Bros. 0832 ' Sty 14.00 caee
apolis)iiViah e TS T Guaranty................ . ... FORA
Mai1ze Propucrts. 8.00
: Corn Gluten Feed. ; ‘. 51.68 2.04 i
9806 |Globe. Corn Products Refining Co., New York.|4dnsonia: Ansonia Flour i 9806 8.68 4.38 ;ggg 77 A 1'22 5'5' 6
8 Grain: Coy L Lo Ay j ; : 1.46 2 :
Guaranty. .\ U WG E.... P 4.36 | 25.00 8.09 e 2.00 g
9791 [Buffalo. Corn Products Refining Co., New|East Haven: F. A. Forbes. . 9791 i N 23.00 7.1 51.57 1.74 !
b o2 S SRR SR I Sy e Gragrantyl SRR ehpik s s 9.17 3225 60 | 45.4 1.5 cens
Average analyses.......... Sy . .
Average digestible. . ....... 6 65.50 6.65 65.00
Hominy Feed. .83 3.38 11.38 5.2 e 6.00 £ 00
9823  |Spring Garden. Baltimore Pearl Hominy Co.,| Norwich: Chas. Slosberg. . 9823 i A 10.00 d0 a6 ik
paruEnore, M. v gt U 0T Gruaranty (N onEan | G cees f 63.75 1:22 75
9837  [Bufceco. Buffalo Cereal Co., Buffalo, N. Y. .. .| Meriden- Meriden Grain & 51 3,87 11.44 4'80 e 6.00 Wit
o R LA T Pratial o 700 | w000 | 4 Ty e
: ] Gagranty diia SUC s Bl Ly s 7-9 ?
9848 |Badger. Chas. A. Krause Mill. Co., Milwaukee,| Thomsonville: Geo. = S. .19 11.44 442 B 3 6.00 Wi
WhatL o P R R Phelps & Co.. 9848 | | 1082} '3 1000 | ...
; Guaranty LT Lo Pty apal / A 65.65 6.47 70'0(')
9846 |Steam Cooked.  Miner-Hillard Mill.  Co.,|Middlefield: Middlefield p 8.59 3.01 11.88 4‘80 g 5.00 ‘& 6o
W o Binese, Payin Sy TETE AT T Grain & Coal Co. ....... 9846 i i o 10.00 2'06 65.61 2(7)8 4%; s
g Graranty TG | 2.97 11.44 ; g
9794 |Steam Cooked. Miner Hillard Mill. Co.,|Guilford: Morse & Landon 9794 9'1:_5 9 | 10.00 5.00 5.60 64.00
WlleessBarre, B 00 00 2T T VST A Grugraatyli e S e b e 10.00 453 64.55 7.00 L
Average gFaranty ........ 9.18 3.22 1#22 34 58.1 6.4 ;
Average of analyses e ¢ 4
Average digestible. . ....... i : .00
il Cake Meal. i - 50.84 4 3 et
9798 Hecart %fhthe CoIIirIl. Chicago Heights Oil Mfg.| Middletown: Meech & Stod- 0768 8.75 3.18 21.88 7-94 RA A N
0., teaeb T e T e QLo ECgRnes aard. Sine s g IRy 4k A i NI A s
Giaranty, iR L kg —
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TABLE VI.—ANALYSES OF CoMMERCIAL FEEDS

Station
No. i

9855

9847

9804

9772

9827
9868

10207

9820
9796

9814
9812
9808

9792
9856

9828

9839

Bufceco Horse Feed.

Unicorn Dairy Ration.

Big Clover Complete Ration.

iClover Leaf Da1ry Feed. Clover: Leaf Mill. Col.

Brand.

Retail Dealer,

BREWERY AND DISTILLERY PRODUCTS
! Brewers'’ Grains,’
Bull. Farmers Feed Co.; New York

Distillers' Grains. .
Atlas. Atlas Feed & Mill. Co., Peoria, 111

Dried grains.

MISCELLANEOUS FEEDS.

Dried Beet Pulp. Holland St. Louis Sugar Co
' St. Louis, Mich

Dried Beet Pulp.
: Clty, chh

PROPRIETARY MIXED FEEDS.

Horse, Dairy and Stock Feeds.

Pennant Stock Feed. E. W. Bailey & Co:;
shrheierbva sy (RE I ST N

Blatchford’s Calf Meal.

Co.l Weattltegan MW B Al e

Bufceco Chop Feed.

Buffalo Cereal .Co.,
Buffalo, N. Y

Bufceco Steam Cooked Feed.

Buffalo Cereal
Co., Buffalo, N. Y

Buffalo Cereal Co.

Buffalo, N. Y

Chapin & Co.,

Ham-
mond, Ind

Co., Buffalo, N. Y

Buffalo, N.Y

The Fleishman Co., Chicago, Ill.

SN\ Willimantic:

Michigan Sugar Co., Bay New Haven:

y|Shelton:

ill.| Hartford:

.| Hartford:  Loydon,
tham & Loydon:
Uingranbyliiiiat
.| Thompsonville:
Phelps & Co
Guarantyl o
Average of analyses
Average digestible

-|West Cheshire: G. W. Thorpe

Guaranty
Bisestibletv i i
North Haven: Co-operative
Feed Co
Guaranty
Digestible

Grigramby e e e
QBon HEEERETEE
Guaranty il et L.
Colchester: Colchester Farm
Produce Co
Guaranty

Norwich: Chas. Slosberg. .

Guaranty ................
Middletown: Meech & Stod-
dard, Inc
Guaranty

GUATANEY L\ Ls ot e s e
New London:

Guaranty

Ansonia Flour &
Grain Co
Gruaranty /L NSRRI |
Branford: S. V. Osborn. . ..
Guaranty

|Clover Leaf Calf Meal.

Clover Leaf Mill. Co.,

Buffalo, N. Y

Loydon, Nor-

tham & Loydon.........
Cragrdnty, S icn et
, Willimantic: ~ Willimantic
GrainellGie e isC S e
Cruaranty b e Sl
Colchester: David Shea. . ..

Guaranty

ANALYSES. 473
SAMPLED IN 1917— Continued.
Pounds per Hundred P;éie
‘ i - Eth ton.
R Ll T TSt
Water. Ash. (N. x 6.25) Fiber. (Starch, gum, etc.) | (Crude Fat)
6.63 $60.00
; 41 28.44 13.43 41.47
S R - S s i 6.00 %
847 6.31 3.29 24.81 14.78 44.03 2(7)8 50.00
o 6.47 3.35 2063 | 14ii 42.75 6.71 55.00
R 21.6 | 6.9 24.4 6.0 i
k... " ' 62.00
.88 12.61 3743 9.15
o gl o 30,00 | 14.00 30.00 10.00
""" FY el 14.0 30.3 8.7
. 6.98  44.00
.6 18.13 23.66 42.14 9
g a2 L0060 o 7.00 D
i o 183 1238 34.1 6.6
; : 8. 57.65 0.62 52.00
p % PRl o Ig.gg 20.00 58.00 0.50 Wi
. et ) 3
.56 18.06 59.27 1.16 4
g %9 1338|230 | 2000 58.00 0.50 el
L V .91 | 30.00
.46 2.86 16.25 14.34 5I1.18 11.9
S bn R e .
' : 6.63 $60 00
4 .38 0 10.48 60.55
i 871 A3 1 1808 | 10.60 S rt 6.50 3505,
l 6.42 . 88.00
! .8 4 23.94 8.09 46.19 ‘
i 97?? st ol Be v B L (ks 5.00 A
10.50 62.23 6.03 60.00
it i Sl B e 68.00 4.00 :
5 . 6.66. | 60.00
.6 ; 8.58 64.11
e el o ey e e 4.00
AR 60.67" 4.85 71.00
g - i ﬂ'gg "800 60.00 g.oo s
B Ze Al 00 i '
.88 .0, 24.19 9.81 45.07 i o
9792 .7. LA .7. 4 26.00 Gl 2t 5.50 !
.18 4.08 64.00
8. X 23.06 15.81 41.1
9856 . 72 .7. 5 24.00 B e 4.50
.00
9828 8.34 10.51 13.50 17.84 46.29 gg(z) 5'(). o
e AN i 1352 Eéé §Séi 486 o
: 6.2 22.0 ; ! 09
9839 957 o 5 19.00 L B 5.00
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ANALYSES.
TABLE VI.—A

: NALYSES OF CoMMERCIAL FEEDSs

SAMPLED IN 1917— Continued.

Pounds per Hundred. Price
Station Brand. Retail Dealer. Nitrogen-free EE:hert t%;r.
No. P etasn ) Extract. ) (Cr\}l{drea%;t)
y Water. Ash. (N. x 6.25)| Fiber. (Starch, gum, etec.
A h2 R T T e et S T T AR
PROPRIETARY MrxED FEEDS— Continued,
Horse, Dairy and Stock Feeds— Continued. 60.97 6.78 $60.00
9818  |Wirthmore Stock Feed. Chas+ M. Cox Co.,| Yantic: A, R. Manning. . . 7.94 3.97 9-94 Io'gg 60.00 4.00 A
Boston, Mass....... . p L BLTE S Tl SRR UATAILY Ly e TR 9.00 9. 55.34 3.81 65.00
9784  |Economic Horse & Mule Feed. Economic Feed Milford: E. L. Oviatt, .. " 10.01 5.25 14.06 ”'58 3 5.00 ceee
Co i ecviv Viorke.. LN SN b i O Guaranty, /| 00 ETT G AL e 18.00 16.0 s e i 60
0  |Stock Feed. John W. Es elman, Lancaster, Pa.|Brid eport man- .0 g
v / e e T I B T
; Guaranty . 01100 A e 10.00 o 50.56 2.39 58.00
v 9821  Horse, Mule and Dairy Feed. Dwight E.| Norwich- Chas. Slosberg. . 8.46 9.36 13.56 15'08 58.00 3.50 seas
Hamlin, Eilshase Pl 0L I Uardnby gL LT Sl A 14.00 16.
9787  |Pul Mor Horse Feed.  Chas. A. Krause Mill. Co. Bridgeport: Susman-Feuer " 54.92 1.37 55.00
MR e Ul D IR I 0.47 7.84 | 10.69 | 15.71 & 1.00 g
Guatanty !, /. 01T AN L O 9.00 seyges 5.8..02 4.33 47.00
9803  (Badger Stock Feed. Chas. A. Krause Mill Co.,|West Cheshire: G. W Thorpe 8.40 4.65 8.63 15.97 4 4.50
sikaie o (TR e Uaranty i Do i L oy 10.00 e 4‘3"7 3 6.73 58.00
9833 |Dairy Feed. Chas. A. Krause Mill. Co., Mil- Meriden August Grulich 7.19 6.31 24.88 11X s 5.00 cees
it b R U O e Cuaranpy 100 JHETY S 24.00 L 5’9"01 6.34 0.9
9834 [Stock Feed. Chas. A Krause Mill. Co.,” MilL Meriden: August Grulich, . 7.39 4.90 9.19 £3.17 3 4.00 s
0 i AR S el b Guaranty, /000 TR ke T 10.00 s 55.33 1.62 58.00
9836  |Crescent Horse Feed. Chas. A, Krause Mill.| Meriden: August Grulich. . 9.25 7-89 Lk 14:97 ! L 1.00 .
T W TR Guaranty. .. 1 I A SR 10.00 R .
9838 |Larro-feed, Larrowe Milling Co., Detroit,| Meriden Meriden Grain & i 49.47 4.56 55.00
MR Ll e e Beed Cor o W e 8.54 §.11 | 20.50 | I1.82 50.00 3.00 28
Guaranty, ., [ "0 S v 20.00 14.00 8
9858  |Atlas Horse Feed The Meader Atlas Co New| Hartford Loydon, Nor- i 56.95 2.46 50.00
e e L T L T TR tham & Loydon.. ... .. . 7.72 8.52 TAGL e e 1.00 ceen
Buatanty 00T fons ANy 80064l s
9813  |Meadowland Dairy Ration Metropolitan Mills New Loundon: P. Schwartz 39.36 5.36 58.00
v A G R Dl AR e e T ST 7.76 5.58 20.69 .| 2I1.25 e 3.50 ceen
y ; Ml Cugrantpll b O R ceee 18.00 YA . A
9857 |Monogram Fee - Metropolitan ills, New Hartford: Loydon, Nor- 1.00 3.01 >
: BEH L L T IO tham & Loydon. ..., ... 8.58 6.95 13.13 16.43 5' 9 3.00 s
Gumeanty.| kS Rl sl 14.00 e 55.12 1.53 56.00
9781  |Peerless Horse Feed Omaha Alfalfa Mill, Co Wallingford: E.E. Hall 10.03 7.16 12.06 ]I_%'OO 55.00 2.00 '
Omaha, Neb. . . i Ak iy b i, Guaranty i 5 TR Ly UL 10.00 . i
831 [Stevens Dair ation. Park ollard Co., Wallingford: Gallagher .38 7-55 3
P 'Bostoxi4Mass.}.7 ......................... ros.J.[. o S R g 4 7.03 4.87 23.88 130 433 5.00 e
Custanty | 0T LS A e 24.00 ot
9869  [King Corn Horse & Mule Feed. M. C, Peters| New' Haven R. G. Davis 6 51.92 1.44 58.00
Ml CouOmalin, Neg 7,10 (0 0 st R, 7 0.58 7.98 1213 : '93 50.00 1.50 Hidizs
Guaranty, ;00 70t e i 10.00 18.0 §
9809B |King Corn Horse & Mule Feed. M. C, Peters|Shelton: Ansonia Flour & 6.08 55.62 I.29 58.00
Ml Ca.l Oomhig el 017 Lo e STB19 Cb, L 1 L0 3 e 8.45 5.72 A0 s P 1.50 Fa i
Cragrasity| (s L df R g LA 10.00 i 53.48 1.97 60.00
9785 |Emerald Hoi'se Feed. Prairie State Mill. Co., Bridgeport: Standard Feed 7.60 7453 ;_38(6) i2.(5)0 50.00 2.00 s
STRRL LI ke e e s e 9 G SRR e NG TR . f
Gharamtel, Nr T Lo 1 Uy 59.26 2.83 57:00
*9786  |Green Cross Horse Feed. Quaker Oatg Co.,[Southport: C. Buckingham 9.94 5.10 9.69 3 PR 2.50 it
N s o [ YA e S o O AU i s Kb Sk oy 10.00 s e
Guaranty.|, . (200 W0 11.32 58.46 4.27 0.
9783  [Schumacher’s Stock Feed. Quaker Oats Co.,| Milford:” E. 1., Oviatt, . .. 8.55 5.65 Lo } e 3.25 i
e O RRE mae Crssmbtvl o0 e Y A 10.00 cae
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TABLE VI..—ANALYSES OoF COMMERCIAL FEEDS SAMPLED IN 1917— Concluded.

4 Pounds per Hundred. Pr;;:_e
St&t;on Brand. Retail Dealer. Stﬁtgon A Nitrogen-free Ether. t%n.
- X Protein 1 Extract. Extract.
Water. Ash. (N. x 6.25)| Fiber. (Starch, gum, etc.) | (Crude Fat)
PROPRIETARY MIXED FEEDs— Concluded.
i Horse Dairy and Stock Feeds—Conclude{i.
2710, g ey Kstien, ke O Co. Ciingo | N Hants | Coooen- SR | o7t | 0a6 {npse | sor | “some | gy issoe
"""""" Guaranty.....I.'...:::::"’ 21.00 10.50 6.00
9775 |Schumacher’s Calf Meal. The Quaker Oats Co.,| North Haven:  Co-opera. i !
: IR ORI et S LR B tive Feed Co. . .. ... Pera- 77 7.14 | 414 | I9.00 b 9794 1800 i
2 i S i e 5 " Guaranty ................ R e .. . 18.00 o .« dee
8 urina Ca ow Feed. alston ina Mills,| N H PR ACTILE o
el StilonissMo. sl =T S ..... urlna : 1 .S. gle}znhagfego. i r1 i enden 9867 10.02 3.59 %ggg 3.40 14585 28(5) 94:90
Guatantiiaie s L. 5 4
9861 |Good Luck Feed. Ralston Purina Mills, St.|So. Norwalk: S. Roodner. . 9861 10:9z 6.20 11.69 Beky 64.19 igg 88,00
LatiisyN ol b= g bl o b ehmbam g e R 1 & Guaranby e daien - g il ; 9.00 TS Sl i % s
826 |Ryde's C 1f Meal. ! i i a5
i e P e A e ol TR R
L (Guaranby A Snaeaai | | | ¥
9819 |Biles Ready Ration. Union Grains. Ubiko|Yantic: A. R. Manning. ... 19819 7-35 5.60 | 24.06 ibas gg-gé g-gg o
Nl GosiCaneriatis: € el & S0nass s 1 S itdi il Guaraatvilamnil s, . .. s s Lo 24.00 ' i ¢ e
: e PouLTrY FEEDS.
8 B try Mash. Buffalo Cereal Co.,|4 ja: A ia Fl & R
St s e n e S i b e i vl 9so7 | orr | 442 | 1633 | 562 59.37 535 | 69.00
Cuaganty e S TEae s . . E .. Coialt Shaslt 15.00 5.00 &g 499 SO
870 GlbeE Mash.  Albert Dick Co.,| New H : R. \G. Davi
o ey Dk O e Bt B 61 T i S | oss | ser | s | e | ssm | gm | 7meo
Caaranty & aERInn, . . 15.00 . .
9788 Lagxng Mash. John W. Eshelman, Lancaster, Brédogeport. Susman-Feuer o788 873 5.61 o .66 46.48 6.83 75.00
...................................... Guara.'l.lt.y.:::::::::::::::: . B PR Sl 20.00 7‘00 U 5'00 g
9800  |Blue Ribbon Laying Mash. Globe Elevator Co.,|West Cheshire: G. W. Thorpe . 9800 8.69 6.59 20-38 - 8.23 50:47 gég 72:00
Biifbalo, iINGRY e i ke el GUArRNLY | £ AT i 20.00 -
() M. & S. Dry Mash. Meech & Stoddard, Inc.,|Middletown: Meech & Stod-
o Midehat Connih ) e pe R KT RO TR 707 9.26 8.32 | 17.63 7:03 52:89 g'(’,g s i
iy Gataranty ol IR anEEAE’,. 12.00 . *
; D : ] 5 Fhd U
v Lal%'o(s)gorlxa,ul\slltass.r.},. Mas ..... ér. $ & Pollard Co : Nocr;v.a.l}? it C E Slauson & 9862 9.95 12.07 19.81 7.04 46.09 ggg 75.00
I L . g Graranty i ol e 18.00 ‘ digen
g s e e e S e i i | gs63 | 1045 | 666 | 1606 | 14.30 4883 379 | 7500
b1 1 SR T W Griaranty.di ol o s 10.00 ;
82 atco Layin ash. Fran . Platt Co., New| New Haven: Frank S ¢
s Haven, }(,Jogn ............................. %latt (GG BER R = 9829 9.00 14.40 18.63 Dii< 46.37 ggi 65,00
X aih b 5l 2 Guaranty (. ol g B ..~ 20.31 . A
866 urina icken owder. alston urina| New Haven: Crittenden-
$ Mills i StoEatus, Mo ic il Sa B i dRere s %enham Col i et 9866 10.29 7.10 18.75 7.16 53-33 28(7) 77.00
Guaranty ot 1 18.00 %
9830 [Chic Chuck. Russia Cement Co., Gloucester,| New Haven: Frank S 1 82.00
0% e e el AR T el B e R G s PlatlsCo i oo e 9830 5-59 39-44 50.68 28(7) .
GUAranty .l il e 50.0 -




INDEX.

PAGE
ABbott s sawthaa it e SO R e AT L 237
IAeRtanilid tabletatlgthi it el Rt SR 171
Acetasoltabile gt el e S e 161
Acid phasphatatiiniaerain gl de i s SRS OIS G il e 381
Aoremrontella, oty s vl n v ol B L RS SR A s 241
eromyctarramsoss N S e S L SR R et g 242
A dalic Brdynetata il Sl IR A SR S et ALY 298
Aedes cantator sy R A A L e g 352
SOLACEEanS s e SN R TS A S S 352
Warslastisergatus i insignsmehoa il e LS RSl s 361
Aleyy odies iR S RAMGARIE N AR R R e S 242
Wilagrabie oblrana i S ot g el 299

Alpha Portland Cement Co.: ‘ !
Alpha Potash-Lime)Fertilizer: . Ll @it Gl B oo 373
VN Ut i e T AR AR VR e S 358
Ameloctowusioedemessge Ui bt iSRS AT s 330

American Agricultural Chemical Co.:

Basio{ime Phosphateliiiieiis ol iaiaiie Ao iy 379, 380
Dissolved Acid Phosphate. .. ... i TG i i B S 373
High) Grade!Kordi Phosphater ol iiimaiadlt i sp sie b, 370
149, Alctd "Phosphatesrial it S e i widos st 382
16951 NS AT e AR M 381, 382
FROLN SRR bl R e S 381, 382
Ammoniated Fertilizern (A ittt miliha Skl 404
il o AN AR R 404
s i A SR O SRS SR 404
4 e IABATANAN L L A B e DO 404
Castor Pomace. . ..... R A 11378, 379
(Cereal & Ront Rertilizer i enisniat gt on iy 404
Complete Manure for Top Dressing, 1916. ............. 392, 394
Tobacco Fertilizer without Potash. ................... 412
ey i Grodnd Biah i il RS i gl i 384
Bine’ Grownd B one b I Pt i 388
Grain/& Seeding! Fertilizer ) Ll b s e i 373314 a2
Great Harvest Potato Spectaliiibis il o bl 373
GroundiTankage 683 Lt e iR 386
H. G. Top Dressing without Potash................... 387, 404
Tion Brand Potato Manuire i sl S iy i 373
Menarch! Potate NManurei vl aniiin ol oun i, 373
Nitrate of i Soda! aniatiommngadieis i st sy 375
Odorless Grass & Lawn Top Dressing Revised.......... 373
o f ol # i without Potash. .. 404
Pulverized Sheep Manure.. . ... AR S R 416

Special Vegetable Fertilizer.. . .....cuviiicieirihinna.. 404
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American Agricultural Chemical Co., cont’'d :— Vo
Sure Growth Phos hate, 1916. . .

Triumph Crop Speiial. ol 96 i .‘ .. ............... Yt
Bradley’s B. D Sea Fowl Guano, 1916 234
Complete Manure for Potatoe§ & Vegetables, 4

TOERO e S D G 394

for Top Dressing Grass &
Greain  To R6 S e s i i

Corn Phosphate,«1916. gl R g ;i

Belipse Phosphate Fraa6 i sie s il 373

Extra Potato & Root Special.............. .. 373

General Fertilimen. /b LNt S RN 402;
GragneRertilizer s i it 4o ) 404

Grass Top Dressing without Potash .......... 404

Half Century Fertilizer, 1916.. ... ........... 394

New Method Fertilizer, 1916. .. ............. 394
Northland Potato Grower......... IR s 373

Patent Superphosphate, 1916. ... ....n.i, 392, 394

JBotato Hertilizer: Fgw6s U0 1IN I 394

. Rl zronuiresmome b i i e S B B 394
Rioot CropNianiiretinuiiar LA B e s 404

Special Corn Phosphate without Potash.. ... .. 404

Potato Manure ¢ AU T 404

Phosphate “ B 404

I‘obacco NManure (Canhin @i i S r iR 394

b 1986 (Sulphiai sl SART U 394
3 i without Botashiliclienaha iese 404"

Priplexs Botato Specialis ot UG al el aine 373

) UAVETee g o £ b AN (INEIE SRR OEREN UG CEERE S ST T 394
MniversaliCropliPhosphiates | il e s 404
Bastoladiss Corn IGmeivgre s diinmit b aies i e i 394
Economizer Phosphate, 1916. ... ........... 373
Mayilower ! TOT6LiL il A S Cal ST 373

Pilerim Bertilizerndq 16\ 0.0 il el Sman 373

Potate. & Garden/Manure s s i i liainy 394

Roanoke Phosphate) 16, all s il @ins Lt 394
Tobacco!Special, 1916 (Sulph.)............. 394

without Potashi. ..o 0ok 404

Unexcelled Fertilizer, 1916..........cu.ou.. 394
Quinnipiac Ammoniated Dissolved Bone, 1916.......... 394
B entilizer i do1611d0 s TR sy o 394

Climax Phosphate,! 1o 161 ol il ia s 394

Corn Manure, ~1on6 ie e G varGigl o & 373

Fish & Potash Mixture, ¥QI6. ., iiduii, bodsi 394

Market Garden Manure, 1916.......% /. L 394
PHosphateixgr6 Wt SN il AL i 373

Rotato Phosphate iT916/ 5 il i s el il 394

INDEX. : 481
PAGE

American Agricultural Chemical Co., cont’d:—
Qu1nn1p1ac Special Corn Manure without Potash. . N 404
Potato Phosphate without Potash 404

Wrapper Leaf Brand Tobacco Manure, 19[6 394, 402
without Potash,

393, 404, 414

Wheeler's Corn Fertilizer, I19I6. .. ... ... uviarevnnns 394
Cuban Tobacco Grower, I19I6. . ...........:. 394
Potato Mannure, (MO IOt ol aSas L Eiie i 394
W. & C.’s Americus Corn Phosphate, 1916............. 394
H. G. Special for Potatoes & Root

Cropss EQEENE il s LT 394
Potato\Manure, ' TQL6 . il ikt b 394
Bl Brand i pols i Uleilh i sl bl s st 394
Matchless Fertilizer, 1916, . . ....... ..o 373
Meadow Queen Fertilizer, 1916.............. 394
Royal Phosphate, 1016.... .. .. ... .oveee.. 373
Seed Leaf Tobacco Manure, I9I6. ... .. ... .. 394
without Potash. . 404

Special Americus Corn Phosphate without
2735 i R R S R K L 404

Potato Manure ~without

Potash s Einsiad 404
Prolific. Crop/Producer. . . .uli i i el sl 394
Amamoniasan braait v S a e Tl i BT S s R T 118, 129
Ammonium Salicylate tablets. .. ... ... il iiiiiiia e 162
Asiarsialeneatelle =Bt e g St § il sl TR s 318
Anastobus befasctmtaus kiU LU Rt L 260 251
Angontnoisierain GER U eU VORIl e e e - e 337, 344
LA e s e Sl g A R A O L OO PR e e T 312, 339, 344
Littlesred iop Pharoahise iy e Sl i s b gL s 234, 235, 309, 314
Anthracnose of beany. b b SR Uels el del Sl pteiatal ol atesnlle 61
errrratbiitie DRI e SRSl RSO e e A e 68
1072 X Ko S D Sl HOA S e S G Lt R TR 76
oy st e AL o SRS S RIS CHR T PRI e b 78
et R R S S o SR Ol e e e 87
FASP DTt U R S e Dt 87
snapdragan e T S e e 90
Weltermy ot v e s B SR T 95
Anthrenus verb@scs .l L e s e e T 338
Anitiseptiertablels M il i is i SV H e 162
Apanteles hyphantriae. . . ......... .ot 2 RO W PR 323
L lactetcolar. v AN A RO DA BTG Y 250, 251, 323, 329
AdshidTappleldinii b0 e Ja SEE A T Sl i Sl o 235, 259
S et Art e B R G D e e e 57, 259
gaay DR R L T T A S 57, 259, 356
calbaoe i NI et e R e Ol YR 63

a
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Anhid, {oheriy g RTINS R
elistwbaitel, 0O .
peach,green...‘............,:::::::: .............. 80 270
pmebark ......... | gg
o
ot RS G AN b
TGRS
(0Pl D ot ol SRS S R SRR s 94’ 358
s e il S AR Wk A S i st R e ) ' 95
ool R Sasniisniviil gt T I R A 57, 70, 242

=4 ofed LGRS

Aphidiuspolygonaphis..........................,....:::::: 23;

FOSaL AR R

) e R A RO e e A
badat meedie LD T B 2%

o sf)rbz. it e NG S Bl SRR RS 259, 356

Pty thspootionnm Gomnectiowrtiuibilianie sl i o i 235, 242, 445

Apothecaries Hall Co.: ]
et PHosahatenTd G b sl S il S 382
Ha el aris eSO T R 388
GastariBaadaee il s e 378, 379
Grrarndetiishy ol el et s , 8
R e R N i
PN e i e
Victor Corn, Fruit&AllCrops...;..................: 404

CornPhosphate et D! 373
Marlcet Gardeners! Speeiali G2l R 404

) i Potato & Vegetable Special /. s 404, 414
obaccoiBpesialiiitimiisiios s s o) 394

* Sitrithowt Pataahyl ) SR IR 404
[Popiliresser fori(Yeasdife Grain b fu il i e 404

Apple thids ........................................... 57, 235, 259

Lo ot bl s R OO AR B ke LS ARG ) 7
insectsandfungi........................A........::: 57'222
pas (cded Syt s AR R s e RO Ot
orghards, generalitreatmentiofl Wuilucinisimin GG i 322
Tedabyaefeda b

Akndy Fosts Waad 1o UGG e 234’ i ffg, :1522

Armour Fertilizer Works: 1 e )

AcidiPhosphate e Gau RIS Y e s 381, 382
Arenotn sl 8 HertiTiger i i e e R 390, 396
2- 8-3 A e R O S e 396
214-8-1 SR DS N A 396
3- 8-1 i I W 396
3-10-0 AR R R G R 404
4- 8-0 IR s e 404
4~ 8-1 R AR A S TR 396

INDEX. 483
PAGE

Armour Fertilizer Works, cont’'d:—
Armour’s 5- 8-4 Fertilizer ............ Pl s AT AL 387, 396
5-10-0 PR S e R LR S A G 404
7- 6-1 ARG AR ORI I gl 387, 396
Bidwelllehza8e pi e b s Qlsihe sy iibind 387, 392, 396
BonetNeattahibuoiiasabpi vl iihed i o disa s i 388
Grain Grower, 2-8-2 Bertilizer. . /o luidis sali, 396
Special Tobacco Grower No. I, 5-4-I Fertilizer. . bk 396
No. 2, 5-4-0 AN 404
Wheat, Corn, Oats, Special 1-7-1 Fertilizer............. 390, 396
Vo §dan gl o a s WU CUINAEARONIG IR G e VAR G StElE 72, 359, 360
s ROl R i AU B Bl e i
‘Arsenions Jodid Componm ittt lie g el Mk 163
A scotyeetes it DU ULV R S G et el s e 242
IR DR Al L i S S A e b A b T 237
A ofitfeedipgistafba Al sl I S S e < 451
Ashes, composition of ‘“Canada hard-wood”. ................. 47

cotton Bty O 383

RO e e TN RO O A 417

fromiibrass millsiianalyses of i UI RO SRl 51

hriole kilis ianalysesiofii e i i o 50

brishheaps, icomposition of il il g g 49

corn cobs, compeasition oftl st iid I 49

factonyswEapineaEg G DEC R RIS A 422

household fires, composition of . .................. 47

smoke-house analyses of..................oo.an, 52

witich hazel stills/ianalysesiof it el bl uiniay 51

of corn! cobs) compositioniafi il R NG G L 49

EEE s 1 GRS A A0 VAt o S IR SR 52

IAeparagus beetless i il nbrnl i R R 60

43 ot o TR R AN L S (ORISR 60

st N e S TRt e 60

AShIria- Eablets il R B b Sl e 164

Aisters; yellows: of Ll e e il G T SO e il 45 61
Atlantic Packing Co.:

Atlantic Corn & Grain Fertilizer ..\l LG ¢ o 404
Potate Phosphate il aniduiis o tiiis S iiiobivel 404
SpecialiViegetablet i vl bttt odi el il 404
Ranleagerihiibsy i b el 386
Tohacco Spectali s u i Ul abvs i Eo vl 387, 404
Top Dresser for Grass & Market Gardens. .. ... 404

Attagenus piceus. . . ... A e A SR LN A 339
Autogradha brassicae o il Lo IS LS GER TG el st e 358
Baker Castor Oil Co.:

Pirer(idston P omace i iiilieounian it diin i il 379

Baking tests with yeast improver...........oviciiiianiina.. 115

Bald winispotiyauiies e s i S el ey 58



484 CONNECTICUT EXPERIMENT STATION REPORT,."I917.

4 PAGRE
Bactuw phosnhate | 0 TN SERT I 383
Rsvs BRans L Lo TR R e R 363
Barleyeas brealdss food. .. Y LR RGBT 20

SERLIEAt Of Fungh on L o U s I LT T 61
Bagic lime phosphate. .. ......... 00, 0o .0 SEATE R TNt & 379
Hesi weewil, opstinyor:TTU L T S LR 61, 333, 340, 343, 344
taur-spotted i e Ll FRPAR LR N BT G133
Beans, acidity of liquor in canned........... ... .. ... . " 112
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