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Inspection of Nurseries, 1932

INSPECTION OF NURSERIES IN 1932
W. E. Brrrron Axn M. P. Zarrr

The inspection of nurseries was commenced June 27. In this
work Mr, Zappe was assisted by A. F. Clark, W. T. Rowe and R. .
Walker until August 31, and then in special cases by E. M. Stod-
dard, R. C. Botsiord, Neely Turner, G. H. Plumb, and W. E, Brit-
ton. Most of the larger nurseries had been inspected by Septem-
ber 1, and Mr. Zappe completed the work by the first of October
except for a few new nurseries that registered after that date.

On the whole the nurseries were not in quite as good condition
as in 1931 and 1930. On account of the depression and lessened
demand for nursery stock, less care had been given the nurseries
and weeds were more prominent.

In 24 nurseries no pests were found. Altogether, about 128
different insect pests and 68 different plant diseases were found in
nurseries. It is inadvisable to mention all of the pests in this
Report, but some of the more Ymportant and persistent pests with
the number of nurseries infested by each ior the past 10 years are
given in the following table:

Tex-Yrar Recorp oF Cerrain Nursrry PEsTS

1g23 1924 1925 1626 1927 19z8 1929 1930 1p3t 1932
Oyster-shell scale.... 42 44 38 39 45 57 78 8 73 68
San José scale....... 20 32 32 19 16 30 22 g8 11 10

Spruce gall aphids'.., 28 40 27 42 82 120 147 99 124 141

White pine weevil.... 17 5 3 8 17 19 37 66 74 70
Poplar canker........ 34 25 34 32 39 35 37 35 23 40
Pine blister rust...., 6 8 7 9 9 5 7 7 13 12

Nurseries uninfested. 32 33 34 46 37 18 13 18 32 24
Number of nurseries 106 116 151 162 191 228 266 302 327 351

It should be understood that the seeming incrcase in some of
these pests may be due to the increase in the number of nurseries,
and although the number of infested nurseries has increased the
percentage actually may be less,

Number and Size of Nurseries

There has been a constant increase in the number of nurseries in
Connecticut, as the preceding table shows. In 1932, the list con-
tains 851 names, an increase of 24 over 1931, A classification on
account of size may he indicated as follows:

Area Number Percentage
50 acres or more 21 6
10 acres to 50 acres a7 10
5 acres to 10 acres 36 10
2 acres to 5 acres 81 24
1 acre or less 176 50
351 100

1 Includes both Adelges abietis and Gilletiea cooleyi.
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Of the 331 nurseries, 13 new ones registered and were inspected

hefore the spring shipping season and again in the fall. Four
firms holding certificates in 1931 failed to register before July 1
and, as provided by Section 2127 of the General Statutes, were
required to pay the costs of inspection. Consequently, the sum of
$20 was collected irom them and turned over to the Treasurer of
the Station on Deceraber 15, to be deposited with the State Treas-
urer, :
The area of Connecticut nurseries in 1932 is 4490 acres, an
increase of 492 acres over 1981, Altogether 41 new names have
been added and 16 have discontinued husiness during the vear.
Fifteen nurseries on last year's list are now included under differ-
ent firm names. The nursery firns granted certificates in 1932 are
as follows:

Acre- Certificate Certificate

Name of firm Address age date number
Abeling, R. W. Torrington 1 Sept. 15
Adamec, George Foxon 1 Oct. 1
Albrecht’s Nursery Shelton 1 Sept. 30
Aldrich, Edward Guilford 1 Aung, 30
Aldrich. Inie E. Thomaston 2 Aug, 5

. 1 Nov, 17
Allen, Henry L. Pawcatuck 1 Aug. 12
Amelunxen & De'.. | Yalesville 4 Aug, 13
Andover Gardens Andover 1 Aup. 12
Anstett, Louis Norfolk 1 Sept, 15
Artistree Nursery Branford 3 Qct, 3
Austin, AL E. Clinton 1 July 30
Barnes Bros. Nurservy Co.,

Ine. Yalesville 200 Sept. 1 1876
Barnes Eastern Nurseries Wallingford 15 Sept. 23 1998
Bartolotta, &, Cromwell 1 July 27 1759
Barton Nursery Hamden 1 Sept. 8 1917
Beattie, W, I, New Haven 1 Sept. 6 1910
Beaudry-Wood Ridgefield 1 Ang. 5 1793
Bedford Gardens Plainviile 1 Sept, 2 1901
Belltown Nurseries Stamford 4 Sept. 15 1955
Benbow, Abram Norfolk 1 July 28 1762
Beran, Florist New London 1 Aug, 15 1828
Berkshire Gate Nursery Danbury 1 Sept. 8 1919
Bertana, Louis Glenhrools 2 Sept. 8 1916
Bertolf Bros., Inc, Greenwich 40 Sept. 1 1889

ynnie Brook Gardens Rowayton 2 July 30 1775
Booy, H. W. Yalesville 4 July 27 1755
Brainard Nursery & Seed

Co. Thompsonville 20 July 28 1765
Bralev & Co., 5. A, Burnside 1 Aug, 12 1803
Rrandriff's Branford 1 Oct. 14 20143
Branford Nurseries Branford 6 Sept. 21 1696
Brass, Philip H. (2) South Coventry 1 Aug. 12 1807



CoNNECTICUT NURSERY FtrMs CERTIFIED IN 1932—(Continued)

Name of firm

Bretschneider, A.

Bridgeport Hydraulic Co,

Brimfield Gardens

Bristol Nurseries, Ine.
Brooklawn Conservatories,

Tne.
Brookiawn Nursery

Brouwer's Nurseries
Brouwer's Nurserv, Peter

(2)
Bruce Nurseries
Bulpitt, Henry F.

Bunting's Nurseries, Inc.!

Bureau of Trees
Burke the Florist
Burr & Co., C. R,
Burr, Morris L.

Burroughs' Nursery

Burwell, E. E.

Byram Evergreen Nursery

Candee Nursery, Hollis S.

Cant, Alexander
Cardarelli, E. J.
Carey, Alice L.
Carlson, John B.
Cascio, Peter

Case, Mrs. Louis L.

Cherry Hill Nursery Co.,

The

Chesman, Joseph (2)
Chiapperini, Michele
Chippendale Nurseries,

Inc.
City Line Florist
Clark, Raymond H.
Cleary, Arthur L.
Clinton Nurseries
Clyne Nursery Co.
Cobb, Levi 8.
Conine Nursery Co,

Conn. Agt. Coll. (Prof.

S. P. Hollister)

Conn. Agr. Expt, Sta,

(W. O. Filley, Forester)
Conn. Forestry Dept.
Conn. Forestry Nurseries
Conn. State Highway

Dept.

Conn. Valley Nurseries
Corrigan’'s West Haven

Nurseries
Couture, E. R

Cragholme Nurseries, Inc.

Cromie, G, A,

1 Home address, Selbyville, Del.

Address

Danielson
Bridgeport
Wetherstield
Bristol

Bridgeport
Bridgeport
New London

New London
Danielson
Darien

New London
New Haven
Rockville
Manchester
Westport
Deep River
New Haven
East Port Chester

Hartford
Springdale
Cromweil
Cheshire
Newington
West Hartford
Simsbury

Rockfall

~Foxon

Groton

Old Lyme
Bridgeport
Milford
Bethel
Clinton
Waterbury
Fairfield
Stratford

Storrs

New Haven
Hartford
Deep River

Hartford .
Manchester

West Haven
Westport
Greenwich
New Haven

Acte-
age

Certificate
date

Aug.

Sept.
Sept.

July

. Nov.
Sept.

Aug.

Sept.
Nov.

Aug,

Sept.
Sept.

Aug.
Aug.

Sept.

Julv
Oct,

Nov.

Nov.
Sept.

Aug,
Aug,

Sept.
Sept.
Sept.

Nov.

Oct.
Aug.

Aug.

Sept.

July
Aug.

Sept.
Nov.
Sept.

July
Aug.
Oct.

Sept.
Nov.

Sent.

July

Sept.
Sept.
Sept.
Sept.

18
30
10
16

I
23
30

20
16
26

30
20

20
20
14
14

Certificate
number
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Name of firm
Cronamere Alpine
Nurseries
Culver, W. B.
Curtiss, C. F.

Daisy Hill Gardens (2)
Dallas, Inc., Alexander
Damen, Peter ].
Darien Nurseries
Dawson, Wm. A,
Dearden Bros.
DeCerbo, Meyer E.
Deepstrom, Leon E.
DeMars, F. H.
Dewey, V. E. (2)
Dietrich Nursery
Di Giandomenico, Raffe
Dingwall, Joseph N.
Doebeli, Charles A.
Dondi, A,
Dowd, Inc., F. C,
Dunlap’s Hydrangea
Nursery
Dunn, James F.

East Haven Nursery

East Rock Nursery Co.

Edendale Gardens

Edgewood Nurseries

Eddy, 5. W.

Eell's Sons

Elfgren & Sons, 1. P,

Ellington Evergreen
Nurseries

Elm City Nurseries

Elmgren, C. J

Elm Grove Cemetery
Association

Evergreen Nursery Co.

Eyeberse’s Nursery

Address

Greens Farms
Suffield
Plantsville

Derby
Waterbury
Foxon
Darien
Willimantic
East Hartford
Woodmont
Bridgeport
Winsted
Groton
Greenwich
Middletown
New Haven
Bridgeport
Hamden
Madison

Cromwell
Stamford

East Haven
New Haven
Winsted

New Haven
Avon
Manchester
East Killingly

Ellington
New Haven
Cromwell

Mystic
Wilton
Nerwich

Farmington Valley Nursery Avon

Fletcher, Walter G.
Flower City Rose Co.
Follett Nursery
Ford, George R.
Fraser's Nurseries &
Dahlia Gardens

Galhigan, Clarence W.
Gallup, Amos Al
Gardner's Nurseries
Gates, Jr., Harry D,
Geduldig’'s Nurseries
Giant Valley Nursery
Gilbert, Henry G.

Guilford
Manchester
Westport
Farmington

Willimantic

New Haven
Pawcatuck
Rocky Hill
Devon
Norwich
Mount Carmel
Danielson

Connecticut Experiment Station

Acre-
age

1

1
2

106

B bt O b D
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ip IN 1932—(Continued)

Certificate Certificate
date

Sept, 23
July 19

Dec.

July

Sept.

July
Aug.

Sept.

Aug.
July
Aug.

Sept.

Sept.

July
Oct.
Nov,
Aug.
Oct.

July

Sept.
Sept.

Aug.
Aug.

1

27
11

19
13
29
21
12
18
19

31
14
19

12

number

1999
1743
2069

1760
1340

1740
1865
1949

1858
1747
1809

1898
1978
1728
2040
2055

1878

2031
1819
1742
1886
1899
1784
1804



series
Golden Hill Nurseries
Goodwin Nurseries
Goshen Nurseries
Griffin & Schmidt
Griswold, George
Gunn, Mrs. Charles

Hammonassett Gardens
Hansen, Peter
Happy Days Nursery
Harrington, Walter P.
Hawes, Frank M.
Hearn, Thomas H.
Heath & Co.
Hendrix, Mrs. Edwin A
Henninger, Christ,
Hillcrest Gardens
Hilliard, H. J.
Hinckley Hill Nutsery
Hiti Nurseries
Hofman, Henry
Holcomb, Ernest L.
Holcomb, H. Parks
Holcomb, Irving
Holdridge & Son, S, E.
Horan, James F.
Horan & Son, James
Houston's Nurseries
Hoyt, Charles E.
Hoyt's Sons Co., Ine.,
Stephen

Intravaia & Sons, J.

Jennings, George S.
Johnson's Nurzery
Johnsen, Tom
Judd, T. H.

Kelley & Son, James J.
Keystone Nurseries

Knapps Perennial Gardens

Kosty's Perennial Garden

Langstroth Conifer
Nursery

Laviola Nursery

Lawrence Greenhouses

Leghorn's Evergreen
Nurseries

and Size of Nurseries

Address

Glastonbury
Hamden

Bridgeport
Shelton
Bloomfield
Goshen

West Hartford
0Old Lyme
Kent

Devon

West Haven
Hamden
Madison
Fairfield
Norwalk
Granby

West Hartford
Washington
Manchester
New Milford
New Britain
Woodbridge
Sound View
Stonington
Pomfret Center
Cromwel]
Granby
Winsted
Granby
Norwich
Hartford
Bridgeport
Mansfield Depot
Danbury

New Canaan
Middletown

Southport
South Meriden
Stratford
Danbury

New Canaan
Danbury
Plainville

Rockville

Danbury
New Haven
Branford

Cromwell

Acre-
age

3
40

-t .
T g S e e o T B/-E N R

B =
(=N

500

[ ek B . - B el

ik
——

20

tued)

Certificate Certificate
date

Aug.
Aug.

Dec.
Oct.
July

" Sept.
Nov.
Aug.

Aug.
Juty

Sept.
Sept.
Aug, :
July

Oct.

Aug,

July
Oct.

July

Sept.

Aug,
July
Aug,
Aug,
Aug.

Sept.

Aug.

Aug.
Sept,
Sept.

Qct.
Aug.

July

Sept.

Sept,
Sept.
Sept.

Dec,
Aug.

Sept.
Sept.

Nov.
Sept.

Nov.
Sept,

July

17
13

6
3
23
15
4
18
16

20
19
26

number
1841
1823
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CONNECTICUT NURSERY FIrRMS CERTIFIED IK 1932—(Conlinued)

Acre- Certificate Certificate
Name of firm Address age date number
Lewis & Valentine, Inc. Darien 9 Aug. 15 1826
Loring Nursery Co., The
Robert Yalesville 5 Aug. 9 1799
Luckner, Jr., Wm. Stepney 1 Sept. 10 1937
Lynch, Mrs. John H. Ridgefield 5 Sept. 11 1939
North Stonington "Aug. 12
Bridgeport Sept. 1
Gardens Fairfield Sept. 3
Maplewood Nursery Co.  Norwich Dec. 7
Marigold Farm Nursery New Canaan July 29
Mason, Warren 5. Farmington QOct. 27
Mather Homestead Darien Sept. 16
Stamford Nov. &
Danbury Sept, §
Manchester July 19
; Stratford Sept. 2
Meier, Adolf R, West Hartford Nov. 3
Mellville Nursery (2) Bridgeport Sept. 9
Merwin Lane Nursery East Norwalk Aug. 5
Meyer, Carl H. H. Riverside Aug. 13
Meyer, Ludwig Bridgeport Sept. 20
Middeleer Nurseries, Inc.  Darien Aug. 30
Midvale Nursery Manchester Sept. 20
Ailford Nurserv Milford Aug, 4
Miliano, S, Sept. 11
Millane Nurseries & Tree
Experts Co. Cromwell Aug. 10
Mill River Nursery Fairfield Julv 26
Millstone Garden Terrvville Sept. 21
Milton Flower Farm Litchfield Sept. 16
Minge, G. H. Rocky Hill Sept. 11
Montgomery Evergreen
Nursery, Inc. Cos Cob Aup. 29
Moraio Bros. Stamford Sept. 17
Alorgan, Wm. F. North Stonington Aug, 12
Mountain Farm Nursery ~ West Hartford Sept. 11
Mountain Grove Cemetery
Association Bridgeport Sept. 9
Mount Airy Gardens Stamford Nov. 7
Mount Carmel Nursery Mount Carmel Aug. 10
New Britain Board of
Water Commissioners New Britain 50 Sept. 6 1912
Newell Nurseries, The Bloomfield 5 Nov. 12 2062
New England Nurseries New Canaan 1 Aug. 29 1864
New Haven Park
Commission New Haven 10 Oct. 6 2023
Newington Gardens &
Nurseries Newington 1 Sept. 14 1953
New London Cemetery
Association New London 1 Sept. 24 2005
New London County
Nursertes New London 5 Aug. 20 1859
Newton, Edwin (2) West Granby 1 Aug. 22 1851
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CoNNECTICUT NURSERY PirMS CERTIFIED IN 1932—(Continued)

Name of firm
New York, New Haven &
Hartford R. R. Co.
Nicholson & Thurston
North Avenue Nursery
North-Eastern Forestry

Co.

North Greenwich Nursery
Norwood Nursery

Nyveldt, Albert

Oakland Nurseries
Oakwood Novelty Gatrdens

Oldfield Nursery

Old House Gardens, The
0Old Orchard Nursery
Ostergren, Herbert
Outpost Farm & Nursery

Corporation

Ouwerkerk, D, K.
Ox Yoke Farm Nurseries

Address

Bridgeport
Litchfield
Bridgeport

Cheshire
Greenwich
Hamden
New London

Manchester
East Hartford
Stratford
Yalesville
Norwalk
Cromwell

Ridgefield
Yalesville
Bridgeport

Quinebaug Forestry Co, (2) Union

Rabinak, Louis

Race Brook Gardens, Inc.
Reliable Nursery, The (2)
Rengerman’s Garden

Reynold’s Farm

Richmond, Gordon L.

Deep River
Orange

East Hartford
Granby

South Norwalk
New Milford

Acre-
age

=]
e D el =

BB b =t e O

QO = = B = bD ]

date

Aug,
Sept

29
.16

Sept. 13

, Aug.
Sept.

Oct.
Aug.

Aug.
Aug.
Sept
Aug.
Aug.
July

Aug.

Aug,
Oct,

July

Aug,

July

Aug.
Aug.

July

Sept.

6
9
20
12

6

2

. 24
17
2
27

29
1
3

Certificate Certificate
number

1862
1925
1951

1797
1926
2042
1811

1796
1783
2003
1833
1785
1758

1867
1780
2021

1738

1781
1734
1840
1843
1768
1920



Narme of firm
Raockfall Nursery Co,
Rose Hill Nursery
Roserv Rest, The

Address
Rockfall
(ildersleeve
Bridgeport

Sachem Forest Landscape

Service
Sage, Hollister
Sandelli's Greenhouse
Sasco Hill Evergreen
Nursery
Saxe and Floto

Bearano Nursery, Alphonso

Schaeffer Bros.
Schleichert Nursery
Schneider, Godfrey
Schulze, Charles T.
Scott's Nurseries
Selleck, Joel F.
Seltsam’s Pequonnock
Gardens
Seymour's Hemlock
Nursery
Sharon Valley Nursery
Sierman, Inc., C. H,
Silver Cxtv Nursery
Silver Lane \’ursory Co.
Silvermine Nurseries
Simonsen, H. C.
Sloan, E. H. & W, §,
Srith & Son, Edward A.
Soltes \Iurserv. M.]J.
Southport Nursery
South Wilton Nurseries
Spencer, W, L. L.
Spring Nurseries
Stack, Garrett M,
Stack, Jr., Thomas M.
Stack, Sr., Thomas M.
Stafford Conservatories
Stalzer & Son, John
Stannard, E. H,
State Street Nurserv

Steck, Jr., Inc., Charles A,

Steck & Sons Tne. ,CLA,
Steck, Sarah B.
Stratford Rose Nurseries
Strayer, Paul B. (2)
Sunridge N urseries
Sunrise Nursery (2)

Thomas & Sons, Inc.,
W.D.

Torchi, Nazareno
Torizzo, P. A,

Triangle Nursery
Trvon, George W,

New Haven
North Woodbury
New Britain

Southport
Waterbury
Groton
Norwich
Bridgeport
West Haven
Bethel
Bloomfield
Bridgeport

Bridgeport

Riverton
Sharon
Hartford
Meriden
Burnside
Norwalk
Plainville
New Canaan
Mystic
Shelton
Southport
South Wilton
Columbia
Bristol
Guilford
Brookfietd
New Milford
Stafford Springs
Brooklyn
Wilton

New Haven
Bethel
Newtown
Bethel
Stratford
Stratford
Greenwich
Darien

Hamden
Woodmont

West Hartford
Yalesville

North Stonington

Acre-
Age

110

— et b

[
Pt S G bl ek o e et ek

2]
ot

—
O O D b DD BD e GO e O T RD e DO e |G 00 b e

=]

ok ok el

Certificate
date

Aug,
Aug.
Sept.

Aug.
Sept.,
Aug,

Aug.
Aug.
Aug,
Aug.
Sept.
Sept.
Nov.
Nov.

Qct,

Aug,

Oct,
July

Aug.

July
Aug.

Sept.

Aug.
Aug.
Aug.

Sept.

July

Aug,
Aug.
Sept.
Aug.

Oct.

Sept.
Nov.
Aug.
Sept.

July

Nov.
Nov.
Aug,
Sept.
Sept.
Sept.

July

Sept.
Sept.
Aug.
Aug.
Aug,

4
17
1

31
2
31

1
25
19
12

1
20

5
14
13

Certificate

number
1789
1842
1887

1881
1900
1884

1782
1855
1850
1810
1841
1984
2056
2003
2029

1786

2014
1763
1857
1761
1845
1906
1883
1870
1813
1938
1756
1770
1808
1976
1873
2037
1974
2067
1806
2000
1757
2059
2061
1872
1894
1896
1948
1578

1911
1945
1861
1788
1815
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ConNNECTICUT NURSERY FIRMS CERTIFIED IN 1932—( Conciuded)

Acre- Certificate Certificate

Name of firm Address aRe date number

Valley View Nursery Southington 1 Sept. 24 2002
Van der Bom, F. Bethel 5 Sept. 8 1918
Vanderbrook & Son, C. L. Manchester 50 July 28 1751
Van Wilgen Nurseries Branford 15 Dec. 2 2070
Van Wilgen, William Branford 1 Sept. 16 1971
Vasileff, Nicholas Greenwich 4  Sept. 19 1977
Verkade's Nurseries New London 60 Sept. 1 1888

Bridgeport 2 Sept. 7 1913

Wallingford 9 Aug. 22 1853

Wallingford 75 Oct. 13 2028

Guilford 1 Aug. 31 1880

Windsor 1 July 15 1729

n

Hartford

Meriden

Ridgefield

Pawcatuck

New Haven
Wethersfield

Greenwich and

Norwalk

Wilmaco Gardens Manchester
Wilridge Nurseries Ridgefield
Wilson, M. L. Litchfield
Wilson & Co., C. E. Manchester
Woodbridge Nursery Co. New Haven
Woodmont Gardens Woodmont
Woodruff, C. V. Orange
Woodside Nurseries (2) Darien
Wyllie, David Whitneyville
Yale University Forest

Sehool Nursery New Haven 1 Oct. 11 2027
Yale University Landscape

Department New Haven 5 Sept. 16 1969
Young's Nurseries Wilton 1 May 14 1727
Zack Co., H.J. Deep River 10 Dec. 20 2075

4490

The cost of inspecting these nurseries in 1932 was approximately
$2,500,

Other Kinds of Certificates Issued

During the year covered by this Report, 134 duplicate certificates
were issued to Connecticut nurserymen for filing in other states.
Altogether 224 dealer’s permits were issued to registered dealers
who do not grow their own stock. The number of shipper’s per-



mits issued to nurserymen in other states who wish to ship stock
into Connecticut was 254, The number of shipments of parcels
of nursery stock inspected and certified for individuals was 227,
Nareissus bulbs grown in Connecticut must be inspected twice in
order to comply with the requirements of Federal Quarantine No.
62, before they can be shipped into other states. The first inspec-
tion is made in the field in May when the plants are in flower, and
the second after the bulbs are dug for shipment; 134,000 bulbs
were given the field inspection and 23,000 inspected just hefore
shipment and 28 certificates issued. There has heen a decrease in
the number of shipments of mountain laurel and other decorative
material, and 79 certificates were 1ssued during the year. Various
spectal certificates to the number of 168 were issued during the sea-
son. Certain shipments oif shelled corn and other sceds were
examined and 1105 certificates issued. Currants, gooseberries and
five-leai pines to he planted in the state without viclating Federal
Quarantine No. 63 must have control area permits on account of
the white pine blister rust. During the year 281 such control area
perinits were issued.

INSPECTION OF IMPORTED NURSERY STOCK
W. E. Brrrrox axp M. P. Zarer

A smaller quantity of nursery stock entered Connecticut from
foreign countries in 1932, than in 1931 or for several yvears. Prac-
tically all of the material was rose stocks for propagation, It
enters the United States under specifications and permits of the
Federal Bureau of Plant Quarantine. At ports of entry it is
released for transit to its destination, where it is examined by state
inspectors.

The imported nursery stock entering Connecticut m 1931-1932
was inspected by Mr. Zappe and consisted of 14 shipments contain-
ing 123 cases and 945,979 plants.

The rose stock was all imported by three firms of commercial
growers. One firm had six shipments, containing 838,975 plants;
the second had six shipments containing 97,000 plants; and the
third had one shipment containing 10,000 plants. The other ship-
ment contained four apple trees for the Agricultural College. The
kinds of stock were as follows:

Kixnps or Srock ImMPoRTED

Rosa manetti 875,000
Rosa odorela 70,975
Apple 4
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Of this material, 12 shipments containing 935,975 plants cane
from Holland, one shipment of 10,000 plants came from England,
and the one shipment of four apple trees came from Canada.

The time required to examine this materfal was equivalent to one
man working 15 days and this time together with the cost of travel,
1,005 mules, and other necessary expenses amounted to about
$201.15.

In addition to the material inspected and mentioned above, there
were 16 shipments containing 14,204 plants of new varieties, and
13 shipments containing approximately 83 pounds of tree seeds
that were not 1spected 1 Connecticut because all plants had been
inspected and the seeds fumigated at Washington, D. C. Reports
of the 14 shipments inspected were sent to the Federal Bureau of
Plant Quarantine,

Results of Inspection

Of the 14 shipments inspected, six shipments, or 44 per cent,
were infested with insects or plant diseascs, as follows:

InsEcTS

Emphytiis cinctns Linn. on manetti tose........c...... 5 shipments

PraxT Diseases

Crown gall on manetti rose......ovooeiaeeiiaaann... 2 shipments
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INSPECTION OF APIARIES, 1932
W. E. Brrrron

In 1932 a Jarger number of apiaries and colonies were inspected
than ever before. The work was done, as in former years, hy H.
W. Coley, of Westport, and A. W, Yates, of Hartford. These
inspections in 1932 required 190 man days, and together with
traveling expenses cost $2,229.67. Altogether, 1,297 apiaries con-
taining 11,459 colonies were inspected in 1932, as against 1,232
apiaries, containing 10,678 colonies, inspected in 1931. These
apiaries averaged 8.2 colonies each in 1932, and 8.66 each in 1931,

The following table shows the number of apiaries and colonies
inspected, the average number of colonies per apiary, and the
average cost of inspecting each apiary and colony for each year
since the inspection was begun in 1910.

Twexty-THREE YEAR REcorp or Arrarvy Insercrion 1N CoNNECTICUT

Average Average

Number Number No. colonies cost of inspection
Year apiaries colonies per apiary  Ier apiary er colony
1910 208 1,595 7.6 $2.40 28
1911 162 1,571 9.7 1.99 21
1912 153 1,431 9.3 1.96 21
1913 189 1,500 79 1.64 21
1914 463 3,882 8.38 1.642 18
1915 494 4,241 8.58 1.51 175
1916 467 3,848 B.34 1.61 19
1917 473 4,506 9.52 1.58 166
1918 395 3,047 7.8 1.97 .25
1919 723 6,070 11.2 2.45 29
1920 762 4,797 6.5 2.565 41
1921 751 6,972 92 2.638 24
1922 797 8,007 10,04 2.60 257
1923 725 6.8502 9.38 2.55 27
1924 953 8.929 9.4 242 25
1925 766 8,257 10,7 245 .22
1926 814 7,923 9.7 2.35 21
1927 803 8,133 10.1 237 234
1928 852 8,023 941 2.12 225
1829 990 9,559 9.55 2.19 227
1930 1,059 10,335 9.76 201 2006
1931 1,232 10,678 8.66 1.53 202
1952 1,397 11,459 8.2 1.60 195

In 1932, apiaries were inspected in 149 towns as against 157
towns in 1931, and 134 towns in 1930. Inspections were made in
1932 in the {ollowing 12 towns not visited in 1931:

Middlesex County—Killingworth and Middlefield; Litchfield
County—Cornwall, Kent, Plymouth and Warren; New London
County-—FEast Lyme; New Haven County—I3eacon Falls, Derby
and Southbury; IHartford County—Windsor Locks; Fairfield
County—Ridgefield.
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On the other hand, in the following 19 towns visited in 1931, no
inspections were made in 1932:

Fairfield County—Weston ; New Haven County—North Haven
and West Haven; Tolland County—Tolland and Willington;
Windham County—Ashford, Brocklyn, Canterbury, Chaplin,
Eastford, Hampton, Killingly, Plainfield, Pomfret, Putnam, Scot-
land, Sterling, Thompson and Woodstock. In Windham County
only one town was inspected, namely, that of Windham.

There were no apiaries infested with European foul brood, but
there were 50 apiaries infested with American foul brood.

In 1932, American foul brood was discovered in the following
37 towns:

Fairfield County—Bethel, Bridgeport, Greenwich, Norwalk,
Redding, Stamford; New Haven County—Ansonia, Cheshire,
Meriden, North Branford, Seymour, Waterbury; Middlesex
County—Clinton, Essex, Middletown; New London County—
Bozrah, Colchester, FEast Lyme, Lebanon, Ledyard, Norwich;
Litchfield County—Goshen, Litchfield, North Canaan, Thomaston,
Torrington, Watertown, Cornwall, Plymouth ; Hartford County—
Berlin, Bristol, East Hartford, Glastonbury, Manchester, Wethers-
field; Tolland County—Mansfield; Windham County—Windham,

Statistics of Inspection

The statistics of apiary inspection by towns and counties are
given on the following pages, with summary on page 398.

InspECTION OF APIARIES, 1932

Apiaries Colonies American
Town Inspected Diseased Inspected Diseased Foul brood
Fairfield County

Bethel ......... 17 2 108 2 2
Bridgeport ..... 6 1 52 4 4
Brookfield ..... 2 0 12 0 0
Danbury ....... 22 0 154 0 0
Darien ......... 0 77 0 0
Easton ......... 3 0 71 ¢ 0
Fairfield ....... 5 0 i 0 0
Greenwich ..... 37 3 283 4 4
Monroe ........ 9 0 124 0 0
New Canaan ... 3 0 59 0 0
New Fairfield .. 11 0 74 0 0
Newtown ...... 6 0 73 0 0
Norwalk ....... 5 1 56 2 2
Redding ....... 16 4 163 10 10
Ridgefield ...... 5 0 53 0 0
Shelton* ........ 5 0 32 0 0
Sherman ....... 9 0 92 0 0
Stamford ....... 3 2 23 8 8
Stratford ....... 6 0 32 0 0
Trumbull ....... 16 0 . 89 0 0
Westport ....,. 3 0 17 0 ¢
Wilton ......... 14 0 133 0 0

209 13 1,832 30 30

1 (ne apiary inspected twice.
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Apiaries
Town Inspected Diseased

New Haven County

Ansonia ........ 10
Beacon Falls ... 1
Bethany ........ 3
Branford ....... 23
Cheshire ....... 7
Derby oovunn... 3
East Haven .... 4
Guilford ........ 7
Hamden . ...... 18
Madison ........ 2
Meriden ......., 13
Middlebury ..... 7
Milford ........ 1
Naugatuck ..... 9
New Haven .... 2
North Branford . 4
Orange ......... 4
Oxford ......... 5
Prospect ........ 4
Seymour ....... 3
Southbury ...... 5
Wallingford .... 7
Waterbury ..... 14
Wolcott ........ 4

Middlesex County

Chester .........
Clinton .........
Cromwell ......
Durham ........
East Haddam ...
Fast Hampton ..

Middletown .....
Old Saybrook ..

Portland .......
Saybrook .......
Westbrook .....
110
New London County
Bozrah ......... 2
Colchester ...... 18
East Lyme ,.... 5
Franklin ....... 2
Griswold ....... i}
Groton ......... 8

Lebanon ........ 12
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Apiaries
Inspected Diseased

New London County—{ Continued)

Lyme ........
Montville .....
New London

No. Stonington .

Norwich .....

Salem
Sprague
Stonington

Voluntown .....

Waterford

Litchfield County

Hartford County

Avon

Berlin
Bloomfield
Bristol
Rurlington
Canton
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Apiaries Colonies Ametican
Town Inspected Diseased Inspected Diseased Foul brood
Hartford County—( Continued)
East Hartford* .
East Windsor ..
Enfield .........
Farmington ....
Glastonbury ....
Granby .o.......
Hartford .......
Hartland .......
Manchester .....
Marlborough ...
New Britain ...
. Newingion .....
Plainville .......
Rocky Hill .....
Simsbury .......
Southington ....
South Windsor .
Suffield ........
West Hartford .
Wethersfield ....
Windsor .......
Windsor Locks .
377 6 2,364 10 9
Tolland Countv
Andover ........ 4 i 6 0 0
Bolton ......... 2 0 5 0 0
Columbia ....... 10 0 60 0 0
Coventry ....... 16 0 91 0 0
Ellington ....... 10 0 77 0 0
Hebron ........ 8 0 56 0 0
Mansfield ....... 26 ° 3 a2 4 4
Somers ......... 11 0 55 0 0
Stafford ........ 1 0 42 0 0
Union .......... 2 0 5 0 0
Vernon ........ 17 0 88 0 i}
117 3 567 4 4
Windham County
Windham® ...... 17 1 65 1 0
SUMMARY
Number Apiaries Colonies American
County towns Inspected Diseased Inspected Diseased Foul brood
Fairfield ....... 22 209 13 1,832 30 30
New Haven ... 25 144 8 1,343 8 8
Middlesex ..... 15 110 4 1,019 4 4
New London .. 20 131 6 2,137 11 11
Litchfield" ..... 26 292 11 2132 20 20
Hartford ....... 29 377 8 2,364 10 9
Tolland ........ 11 117 3 567 4 4
Windham® ..... 1 17 1 65 1 0
119 52 11,459 88 86

—— ¥
1 One apiary with one colony bee paralysis.
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Number Number
apiaries colenies
Inspected .oovveviecrinnnnnenarnnns 1,397 11,459
Infested with American foul brood . 30 86
Colonies treated ...........ceueuns 42
Colonies destroyed ................ 44
Percentage infested ............... .0035 00074
Infested with hee paralysis ........ 2 2
Average number of colonies per
ADIATY v eesnrvoctanasonunsns ’ 8.2
Cost of inspection ................ £2,229.67
Average cost per apiaty .......... 1.60
Average cost per colony .......... $ .195

Financia]l Statement

Receipts
Appropriation yvear ending June 30, 1932 ._................... +- $2,500.00
Expenditures
Personal services ..o.oiuvuriivrrieiriratiierariinriniinnaaraes $1,080.00
= 1,315.70
1 70141 - 4250
1 | S $2,438.20
Balance on hand June 30, 1932 .. .. ... ..cciiiiiiiiiaannn, 61.80
Grand tofal . ....ciuiiti it ieie e, $2,500.00

Registration of Bees

Section 2129 of the General Statutes requires that each bee-
keeper shall register his bees on or before October 1, of each year
with the town clerk of the town in which the bees are kept, and that
each town clerk on or before December 1, shall report to the State
Entomologist whether or not any bees have been registered, and
if so, to send a list of the names and number of ¢olonies of each.
In 1932, 1,397 apiaries containing 11,459 colonies were inspected.
There were registered 836 apiaries and 6,458 colonies in 1932, and
after checking the registrations and inspections and deducting
duplications the following figures were obtained :

Apiaries Colonies
Inspected 1,397 11,459
Registered but not inspected 385 1,780

1,782 13,2398
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The Japanese beetle was found in 1932, for the first time, in Bris-
tol, East Hartford, Hamden, Milford, Mystic, Shelton, Water-
bury, and West Haven.

Quarantine

Federal Quarantine No. 48 as revised and effective January 1,
1932, was extended to include all of Rhode Island, and portions oi
Massachusetts and New York. Moreover, the former two-zone
system was abolished and the entire State of Connecticut was in
the quarantined area. Conseguently all interstate shipments were
subject to the regulations of the Federal quarantine; there was no
further real need of a state quarantine, and Quarantine Order No.
30, repealing the state quarantine on Japanese beetle, was issued to
become effective February 10, 1932.

Inspection and Certification of Farm Products

In 1932, certain farm products including corn, heans, bananas,
apples, peaches, and berries were inspected and certified for ship-
ment according to the Federal quarantine regulations from June
15 to September 17. On cut Howers the regulations continued
until October 15. No inspection platforms were needed or
employed in 1932. It was possible for the district inspectors and
their nursery and greenhouse scouting crews to handle all of the
market and field inspections, except in Hartford where one addi-
tional inspector was employed for a brief pericd. No Japanese
beetles were found in any of these products. The quantity of each
product inspected and certified is shown in the following table:

Number

COrn (DAZS) . . oottt 4,470
Beans (baskets)........ ... ... .., 8,355
Bananas(bunches)............... .. ......... 6,203
Total. ... ., 30,5625

The total number of plants certified for shipment into other
states and foreign countries was 2,620,153, Tle number of certifi-
cates issued is shown in the following table:

Nursery and
Kind of Farm Cut ornamental Sand Peat Total
certificate produce flowers stock
A 100 154 1,019 1,273
A (blanks) 30 121 52,789 52,940
B 487 421 4 822 21! 12 ,792
Total 617 696 58,630 21 1 59,965

Four car loads, and additional smaller lots containing 22,127 lbs.
One shipment of oo lba.
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The infestations in Bridgeport, Hartford, New London, Stam-
ford and Willimantic have been increasing since the infestations
were first discovered. Soil treatment was made for the control of
the Japanese heetle in the soil stages in Hartford, New London,
and Willimantic in 1928, 1930, and 1931. This work had the
effect of retarding the rapid increase of the insect. However,
because of changes in the area under quarantine and the lack of
funds, it was necessary to discontinue this work. . In the infesta-
tions in Bridgeport and Stamford, no soil treatment was performed
and the pest increased to such an extent that damage to grapevines,
flower gardens and some of the small shrubs has been noted. This
was exceptionally true in the City of Bridgeport during the last
year.

No soil treatment was given in 1932, and no road patrols were
maintained within the state.

SPREAD OF THE SATIN MOTH
W. E. Brirron

In the Report of this Station for 1931, page 565, mention was
made of the spread of the satin moth. During 1931 the pest was
found to be present in 24 additional towns in Ilartford, New
Haven, Litchfield and Fairfield counties. Consequently, Federal
Quarantine No. 53 was revised to include these infested towns, and
became effective December 1, 1932, Later, the state quarantine
was revised and became effective February 10, 1932,

The area from which shipments of poplar and willow trees is
prohibited is shown in Figure 108.

The quarantine order is as follows:

QUARANTINE ORDER NO. 32
CONCERNING THE SATIN MOTY

The fact has been determined that additional towns have become infested
with the satin moth since Quarantine Order No. 29 was issued and that
Federal Quarantine No, 53, recently revised and effective December 1, 1931,
takes in these additional infested towns; also that a publie hearing was held
at the Connecticut Agricultural Experiment Station, New IHaven, at two
o’clock in the afternoon of February 4, 1932, after due notice as provided
in Section 2124 of the General Statutes.

‘Now, therefore, I, William L. Slate, Director of the Connecticut Agricul-
tural Experiment Station, under authority conferred by Section 2124, Gen-
eral Statutes, do hereby proclaitn that the following 24 towns be placed
under quarantine: Bridgeport and Stratford, in Fairfield County; Harwin-
ton, New Hartford, Plymouth, Thomaston, Torrington and Watertown in
Litchfield County; Ansonia, Derby and Seymour in New Haven County;
Avon, Bloomfield, Bristol, Burlington, Canton, East Granby, Granby, Plain-
ville, Simsbury, Southington, Windsot, Windsor Locks and Wolcott in
Hartford County. The provisions of Federal Quarantine No, 53, as revised
and effective December 1, 1931, are hereby adopted as regnlations of this



quarantine order and prohibit the shipment of poplar and willow trees or
any parts thereof capable of propagation from points within the quarantined
area to points outside thereof.

This order shall become effective February 10, 1932.

W. L. Sctate,
Director.,
Wrsur L. Cross,
Governor.

I'igure 108, Map of Connecticut showing area quarantined on account
of the satin moth.

STUDIES ON THE IMPORTED CURRANT WORM

The imported currant worm or sawfly, Pteronidea ribesii Scop.,
is an European species, described by Scopoli in 1763 It was
discovered 1 the western part of New York State about 1857 and
according to Fitch,? the first definite record of its occurrence in
this countrv was published in the Rural New-Yorker for July 24,
1858.

The insect was supposed to have been brought into this country
on gooseberry bushes imported from Europe by a Rochester nur-
sery, but it was present in other localities for two or three years
before being found on the nursery grounds. Walsh and Riley?®
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state that it was found in Erie, Pa., either in 1860 or 1861, It
was reported from Onondago County, N. Y., in the American
Agriculturalist, May, 1865, page 141, with a statement that it had
been observed there for about three years, The insect was found
in Canada about the time it was discovered at Rochester, or possibly
before. Before 1870 it had been found in Maine, Vermont, Michi-
gan, and Illinois. Within a few years the insect had spread over
the eastern United States and Canada, wherever currants and goose-
berries were grown. The currant worm occurred in such numbers
that it often defoliated the bushes hefore the owner discovered the
infestation, Where the plants were defoliated for two or three
years in succession, they were greatly weakened and even killed in
many cases.

Notes on the imiported currant worm by Walsh? in 1866 and an
article by Fitch in 1867 give many of the facts regarding the habits
and life history of this insect.

The number of larval instars apparently was not determined by
either of these writers, and in the many articles regarding the cur-
rant worm which have appeared since then, no definite informatton
regarding the larval instars has been found.

The following observations have been made especially to deter-
mine this point.

Life History

The dates at which the various stages of the imported currant
worm occur, depend upon the earliness of the season, and the con-
dition of the foliage of the host plant is a fair index as to when the
insect may appear in the field. See Figure 109,

Adults emerge from the ground in the spring sgon after the new
growth starts on currants and gooseberries, and are ready to lay
eggs about the time that the leaves are unfolded one-half to three-
fourths of an inch. As certain varieties of gooseberries put out
leaves somewhat earlier than currants, eggs are usually first
observed on these plants.

The earliest date at which eggs have been found in the field is
on April 16, and eggs of the first brood have been abserved as late
as May 25. These hatch in 8 to 10 days, and the young larvae
soon begin to feed, making small round holes through the leaves,
as shown in Figure 112. These perforated leaves are quite char-
acteristic and are often the first indication to the grower that the
bushes are infested. As the larvae increase in size, they feed in
from the edge of the leaf, often leaving only the petiole. The lar-
vae feed from 15 to 20 days and molt five times before pupating,
if females, or four times if males,

1 Practical Entomologist, 1: 78, 120-125. 1866,
3 Twelfth Rept. Insects of N. Y., pp. gog-g32. 1867,
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There s much overlapping of the various stages. During the
last week of May, eggs of the first brood and all larval instars have
been found together on the same plant. When through feeding,
they crawl down to the ground and spin cocoons under leaves and
rubbish at the sutface, or go into the soil from one-half inch to two
inches if it is not too hard. Occasionally the cocoons are fastened
to the bark of the bush some distance from the ground.

From 10 to 12 days are passed in the cocoon, after which the
adults emerge, mate and lay eggs for the second brood. The adults
of the second brood have been ohserved in the field from June 5 to

Ficure 109. Currant leaves with eggs of the imported currant worm,
s!lowmg the development of the leaves at the time the eggs are laid. Natural
size,

July 18 and the eggs are usually the idant during the last
week in June.

Full-grown larvae of the second brood have been found irom
July 17 to August 25. These larvae make their cocoons as does
the first brood, but remain in the cocoons all winter and do not
pupate until from one to two weeks beiore the adults emerge the
following spring.

While the different stages of the imported currant sawfly, as
well as the two broods, overlap, there has been no indication of a
complete third brood in Connecticut during the seasons in which
the msect has been under observation,
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Habits

Adults have been observed in the field about a week before any
eggs have been found on the leaves. In breeding cages, however,
females that emerged from the cocoons between 5 . m. and 7 A. M.
have started to deposit eggs within 30 minutes after they have been
placed on foliage. When males were introduced, the pairs soon
mated and the females began egg laying in about the same length
of time as the unmated females. The eggs are normally laid on
the under side of the leaf in longitudinal rows along the mid-rib
and principal veins as shown in Figure 110. The eggs are not

I'icure 110. LEggs on leaf. Twice enlarged.

inserted in slits in the plant tissues as is.done by many of the saw-
flies. The ovipositor of the currant sawfly does not have well
developed serrations or “‘sawteeth” on the edges, but the females
roughen the tissues of the leaf vein before the eggs are glued in
place. The number of eggs to the leaf may vary from less than
10, to 50 or more. Fifty-four eggs have been found on one leaf in
a cage where the female had the choice of several leaves. On the
other hand one female has been observed to deposit eggs on five
different leaves. :



420 Connecticut Experiment Station  Bulletin 349

The number of eggs deposited by seven females during given
periods of time is as follows:

1« o4 24
1 “ 17 17 -
4 - 23 30.64

The majority of females in cages deposited their eggs within
two days, but one female was ohserved to deposit over a period of
five days. The largest number of eggs deposited by one female

Freume 111, At left, eggs with embryo showing through shell, three days
before hatching. Inlarged six times. At right, newly hatched lafrva, eges
showing eye spot. Enlarged 10 times.

was 151, the smallest 53, and the average for 10 individuals was
87.9.

The egg is cylindrical in shape with rounded ends, and the suriace
is smooth, shiny, and nearly transparent when first deposited.
After a few days the egg becomes clouded with greenish white.
At first the length is from 1.03 to 1.05 mm. long and .35 mm. in
diameter. Before hatching the size increases to about 1.8 mm. in
length and .46 mm. in diameter. About three days before hatch-
ing the embryo can be observed through the transparent shell and
later the “dark brown eye spots™ appear and a darkening of the
tips of the mandibles can be seen, as shown in Figure 111,
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The eggs hatch in 9 to 12 days with an average of 10 days.
There appears to be no definite manner in which the larva emerges
irom the egg. When ready to hatch, the embryo can be observed
through the shell. It is doubled over with the anal portion heneath,
and at the same end of the egg as the head. The embryo works
the head and thorax up and down and appears to force hoth ends
apart, This stretches and wrinkles the shell until it splits open.
One egg split lengthwise over the thorax. After the front end of
the larva was free as far as the third pair of legs, it moved the front

_ Ficure 11z, Larvae and characteristic feeding holes 24 hours after hatch-
ing. Twice enlarged,

end around at right angles to the axis of the egg and after several
minutes was able to draw out the remainder of the body. Another
egg shell gave away at the front end and the larva simply crawled
out. In both cases it took about 30 minutes from the time that the
movement was first observed for the larva to emerge.

The larvae crawl a short distance from the egg shell and soon
elevate the rear end in a characteristic sawfly attitude. About one
hour after emerging, larvae have been observed feeding on leaf
hairs. Twenty-four hours after the larvae have hatched, holes
through the leaves from 1 to 2 mm. in diameter have heen found.
See Figure 112,
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As soon as the hole is enlarged sufficiently, the larva crawls into
it, straddles the edge with the front legs, curves the abdomen to the
shape of the opening and feeds in this position. This is the char-
acteristic feeding position throughout the larval stage, although the
abdomen is often elevated or swung around to rest on the flat sur-
face of the leaf.

The young larvae feed together on the leaf where the eggs are
laid, but after this is nearly eaten they separate in moving to other
leaves and as they increase in size become more and more scattered
over the plant,

Number of Instars

The number of instars of the imported currant worm is not men-
tioned 1in any of the published accounts of this insect that I have
seerl. It is difficult to determine this point from observing the lar-
vae in cages. In many cases the cast skin 1s not found after the
larva has molted. The size is not a clear indication of a particular
instar as the larva increases in size during the instar and appears
in many cases to be as large just before molting as it is imtedzately
after. The color and markings of the different stages are similar,
the color becoming somewhat darker and the markings slightly
more prominent in oldet larvae, although a freshly molted larva
may be pale and the markings somewhat indistinct. The lead
capsule, however, shows an increase in size only after the larva has
molted, and by measuring the width of the head capsule the particu-
lar instar can be readily determined. The number of larval instars
depends upen whether the larvae develop into females or males.
Those that are predestined to produce females molt or shed their
skins five times before pupating. As the last stage is considered
the prepupal, it can be stated that there are five larval instars and
a prepupal stage. The larvae that are to develop into males have
only tour instars besides the prepupal stage. The average widths
of the head capsules of the different instars, measured dorsally, are
as follows:

Instar Width
Females Males
1 .46 mm, .46
2 .69 mm. .69
3 .92 mm, .92

Deseription of Larva

The newly hatched larva averages 2 mm. in length. Width of
head .42 mm., width of thorax .27 mm., width of anal segment .21
min.

The color is greenish white, nearly transparent. The head is
amber color with brown “eye spots.” The mandibles are yellowish
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brown and the tarsal claws tipped with brown. When the larva
begins to feed, the green of the food can be seen in the digestive
tract. With some individuals the typical markings of the later
stages can be seen as faint bluish gray spots, in others these spots
are not so readily seen until after the first molt.

‘When a larva is ready to cast its skin, it attaches itself to the
leaf or petiole by the anal prolegs and hangs with the head down.
The skin splits longitudinally back of the head and.the larva pushes
the thorax out through the opening and then gradually withdraws
the head from the old capsule. After the head and thorax are free,

Figure 113. Amount of feeding by one larva on seven different leaves
during its entire larval development, shown by the shaded areas. Somewhat
reduced.

the old skin is pushed backwards until the larva is able to crawl out,
leaving the cast skin hanging in place.

From observations of the ditferent larval stages in breeding
cages, more than 75 per cent of the injury to the food plant is done
in the last two stages. In Figure 113, is shown the amount of leaf
surface consumed by one larva under observation. The area eaten
by the larva was approximately 5.9 square inches,

Full-grown Larva

Length 16-20 mm., width 2,75 mm. The head is black, with
many black bristles, and the body bluish green with yellow on the
thorax and next to the last segment. The surface of the body is
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shiny with a glassy appearance, and is dotted with black tubercles,
each bearing one or more stiff black bristles, The arrangement of
the tubercles or spots is as follows:

Two large transverse spots on the dorsal surface of the first
thoracic segment near the posterior margin, a vertical lateral pair
of smaller spots near the anterior margin. The second and third
thoracic segments each with an anterior pair of transverse dorsal
spots. A posterior transverse row of six spots, two of which are
dorsal and two occurring on either side. In front of these two
lateral spots is a large vertical elongate spot which is occasionally
divided n two. Below these is a large irregular spot. There is
also an elongated spot above the base of the legs on each of the
thoracic segments. All of the true legs are in greater part black
with the joints margined with yellow.

Figrre 114, lLast stage larva, About four times enlarged

On the abdominal segments the black spots are in three trans-
verse rows; the anterior row having four spots, the second, six,
and the third, ten. Between the second and third rows, slightly
below and back of the end of the second row is an additional spot
{oiten absent on the first abdominal segment). Below this spot
and under the second row is a larger spot.  On the base of the pro-
legs are two more spots which in some spechimens are merged into
a single elongated spot.

The tip of the anal segment is truncate with a pair of black tri-
angular horn-like processes separated about .5 mm. at the tips. A
large, somewhat triangular patch of black extends from the tip of
the segment nearly to the base, on either side of which are 6-8 black
spots, which are often more or less confluent, or merged with the
large central area. See Figures 114 and 115.

After the larvae are fully grown and have finished feeding, they
molt for the last time and appear entirely different from the pre-
vious larval stages. In place of the black head and the character-
istic black markings, the color is pale green with the thoracic seg-
ments and the next to last abdominal segment, yellow. See Figure
115. The insect is somewhat sluggish and does not feed in this



stage. After 6 to 10 hours the prepupa crawls down the stem and
spins its cocoon. With the first brood the insect remains in the
cocoon 10 to 12 days during which time it pupates and the adult
emerges. The prepupa of the second breod remains i the cocoon
over winter and pupates about a week before the adult emerges.
In breeding cages, prepupae of the first brood occasionally remain
in the cocoons until the following spring before pupating. No
data regarding this have heen obtained in the field.

I1Gure 115. Mature larvae with one prepupa and a cast skin at left.
Twice enlarged,

Cocoon

The cocoon is elongate oval in shape, of a tough parchment-like
material ; rough and of a light yellow-brown color on the outside,
smooth and darker colored inside. The cocoon darkens with age.
Those that are made in'the ground are covered with particles of
soil, while the ones that occur under leaves and rubbish usually have
particles of leaves or other material adhering to the surface. See

Figure 116.

The pupa is 7 to 8 mm. in length, greenish white in color with
light yellow on the thorax and tip of the abdomen, The head is
bent slightly forward with the appendages free, but bent close to
the body. The pupa is capable of moving the abdomen within the
CoOCoom.
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The female is about 8 mm. long with a wing spread of 18 to 20
mm., the head and thorax above black, and the abdomen deep yel-
low.

The male is somewhat smaller and more slender than the female,
and the abdomen, black except the tip.

The imported currant worm is readily controlled with a stomach
poison. However, the bushes are often partially defoltated before
the insects are discovered. The eggs are laid on the under surface

Figure 116. Larvae at left; cocoons at,right. Natural size.

of the leaves, usually low down on the plant, and the larvae when
small are inconspicuous and may be hidden by the leaves on the
twigs above where they start feeding.

In the spring when the leaves are from one-half to three-fourths
of an inch in diameter, the plants should be examined for eggs.
As soon as they begin to hatch, which is indicated by small holes in
the leaves, as is shown in Figure 112, the plants should be sprayed
with lead arsenate at the rate of 124 pounds to 50 gallons of water,
or 1 ounce to 2 gallons where only a few bushes are to be sprayed.
Any of the dusts containing lead arsenate may be used if more
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convenient. Usually one treatment will hold the currant worm
in check. In case of a heavy infestation it may be necessary to
give a second application to cover the new growth that develops
following the first treatment. If the treatment has been delayed
until the fruit is one-half to two-thirds grown, fresh hellebore or
pyrethrum should be used instead of an arsenical. Although these
materials readily kill the worms, lead arsenate is preferable early
in the season, as it sticks better on the foliage and remams effective
for a longer time.

REPORT ON ORIENTAL FRUIT MOTH PARASITE WORK

The Oriental fruit moth continued to do damage in some
orchards in 1932, though on the whole the infestation throughout
the state was less than in 1931. The number of parasites supplied
to growers during the past three years is given in Table 1. These
consisted mainly of Macrocentrus ancylivorus Roh., Trichogramma
minutum and Trichogramma pretiosa.  Only one liberation of any
other species was made in this period.

TABLE 1. THREE-YEAR RECORD OF PARASITES SHIPPED TO GROWERS

Number - Number Number
Season Trichogramma Macrocentrus Number growers

shioped shipped shipments supplied
1930 6,540,000 11,600 159 142
1931 11,337,000 10,736 282 167
1932 18,000,000 9,600 172 157
Total 35,877,000 31,836 613 23
1 Repres wers aupplied. Not the sum .oi figures in last column.

We continued to breed Macrocentrus in the laboratory and
greenhouse as mentioned in Bulletin 338, p. 569, and secured for
liberation about 7,500 by this means. Winter losses were again
very high although various preventive measures were taken. This
year we obtained more than 1,500,000 fruit moth eggs from our
stock moths, the greatest number bemng 234,000 in June when a
large number of moths were available.

Field experiments on the effect of sulfur upon Trichogramma
parasitism continued to indicate that heavy applications shortly
after liberation decidedly affect the amount of parasitism. Light
applications did not affect the degree of natural parasitism in one
field test, since both treated and untreated areas were nearly the
same. Lahoratory tests also continued to show that sulfur has a
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deleterious action on the amount of parasitism. Talc dust was
even more injurious than sulfur dust.

Macrocentrus adults confined with trees dusted lightly with sul-
fur did not live as long as those confined with undusted trees.
Lime dust and talc dust had no effect in reducing the length of life.
Although the effect of a commercial lime-lead-arsenate-oil dust is
doubtful, in most of our experiiments a slight reduction in longevity
was noted. All trees treated with sulfur were dusted very lightly
and the coating of sulfur particles was almost invisible.

Field work consisted of liberation of a million and a quarter
lahoratory-reared Trichogramma in the orchard of the Connecticut
Apgricultural College at Storrs. Here the infestation was particu-
larly severe and as far as could be determined hy field collections,
no larval or pupal parasites were present. Trichogramma were
placed in the trees every two weeks throughout the summer, and
most ‘of the liberations alternated with suliur sprays applied by
the Horticulture Department. The degree of parasitism last year
{1932) was much higher than the average, ut was apparently
insufficient to prevent an infestation of about H0 per cent develop-
ing in fruit that ripened during Elherta harvest. Another orchard
a mile distant had about the same amount of egg parasitism although
no liberations were made there. The owner, however, did not
make any sulfur applications during the summer, and only the early
sprays were applied.

Observations indicated that high parasitism by Macrocentrus
and moderate Trichogramma parasitism, resulted in an infestation
much reduced from last year's in the Bishop orchard in Chesghire,
and a continued very low infestation in the Pero orchard near Man-
chester.

The largest infestations in commercial orchards in the state were
in the Glastonbury district, and in Tolland County. Parasites
have been sent and liberated in these localities for the last three
years and a more intensive program of study and liberation is
planned for next year, 1933.

It also continues to be evident that orchards that are over-vege-
tative are frequently more heavily infested, especially if larval and
other parasites are not present. [t appears advisable, therefore, to
reduce fertilizer applications where these conditions prevail and to
avoid other operations, such as excessive cultivation in wet weather,
or heavy pruning, that tend to produce rank twig growth that is
favorable to development of irnit moth larvae,

Notes on the Control of Oriental Fruit Moth and Quince
Curculio in Quinces
Spraying experiments for control of the fruit moth in quinces

were continued with a view to controlling both quince curculio and
Oriental fruit moth. Frequent applications of lead arsenate and
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a special spreader and sticker were made following the schedule
below.

May 27, lead arsenate, lime sulfur, and nicotine sulfate,

June 10, lead arsenate, lime sulfur, nicotine suifate and spreader.

July 2, lead arsenate (1-50) and spreader (14 Ib.—50 gals.).

July 12, lead arsenate (1-50) and spreader (%2 1b.—50 gals.).

Aug, 1, lead arsenate (1-50) and spreader (1% 1b.—50 gals.}.

Sept. 1, lead arsenate (1-50) without spreader, _

Jarring records indicated that the quince curculio appeared in
1932 during the last week in June (23rd) and continued until Sep-
tember. In fact more beetles were obtained from the trees Sep-
tember 1 than at any other period. Following is a brief summary
of the results obtained {rom counts after the fruit was harvested.
All quinces were cut open and examined carefully,

490
335

57
39

48
41

Sprayed

Untreated 65 9

28 ‘ 26

It is evident from these data that the spray program controlled
the quince curculio fairly well, but had no effect on the Oriental
fruit moth. It will apparently require a combination of our 1931
and 1932 programs to give the best results, but from a practical
standpoint a reduction in the number of applications appears desir-
able,

SEASBONAL LIFE HISTORY OF THE WHITE APPLE LEATHOPPER!
AND EXPERIMENTS IN ITS CONTROL

PriLip GAEMAN AND J. F. TowNSEND

In 1932 extensive field counts were made to determine several
points bearing on seasonal history and control of the white apple
leafhopper. The seasonal history data are shown graphically in
Figure 117. At Mount Carmel, the first nymphs appeared early
in May and reached a peak of emergence about May 30, shortly
before the 7-day spray. Emergence was not complete until the
middle of June. Adults began to appear shortly after the 7-day
spray, continuing until the middle of July with the peak reached
between June 15 and 20. Egg deposition determined by exposure
of potted seedlings to adults confined in cages, continued from June
18 to August 13, with a peak falling about July 7.

Second brood nymphs began to cmerge August 6, reached a peak
August 31, and continued until September 24, Adult emergence
followed through September and into October and they continued

1 Typhlocyba pomaria McAtee. .
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to live until November. Egg deposition occurs in late September
and October.

The greatest damage to trees this year appears to have been due
to leaf stippling. Most of the fruit spotting was washed off by
heavy rains in late September. Severe leaf damage was experi-
enced in various orchards and failure to control the insect satis-
factorily was reported by several orchardists. Consequently, con-
trol experiments on the late brood were continued with some inter-
esting results.

Sprays of nicotine and ther combinations were shown
to have some residual effe <illing eggs within the leaves or

Seasonal Life History: White Apple Leafhopper

Fieure 117, Chart showing seasonal life history of white apple leaf-
hopper. Section labeled Nyuiphs refers to numbers emerging on marked
branches in the orchard at Mount Carmel. Diamonds below represent
spray dates beginning with the pink spray. Calyx spray applied about June
25. Adults refers to adult emergence on marked branches. Mating shows
abundance of this activity during the summer. FEgg-laying represents
records from aduits collected in the orchard and confined on potted seedling
apple trees.

to killing nymphs after hatching and feeding on sprayed foliage.
Results of spraying marked branches with 1 per cent oil and 1-1600
nicotine sulfate are shown in Table 3. Many more nymphs hatched
from unsprayed than from sprayed branches.

Nymph counts made on trees remaining unsprayed throughout
the season compared with those receiving complete sprays showed
2 much greater development on trees recetving early sprays, either
with or without nicotine sulfate. It is apparent that some enemies
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of the leafhopper are killed by orchard sprays, especially since
Aphelopus sp. and Anagrus armatus, the two species most preva-
lent, are very delicate,

Comparison of nicotine sulfate, 1 pint to 100 gallons of water
(Table 5), and the same with 3 pounds soap added, showed no
significant difference in field counts. It is possible that greater
differences would occur at lower dilutions of nicotine sulfate
although when used at § pints per 100 gallons the kill was not as
good as when used at the rate of 1 pint per 100. It is necessary to
spray the lower surfaces of the leaves to kill the greatest number
of nymphs,

Difficulties of the grower to control this insect appeared to lie
this year (1) in migration of hoppers from neighboring orchards,
and (2) delayed emergence of the first brood. In addition, partial
control of the first brood may result in a larger second brood,
especially where the whole orchard is not treated for leathoppers
as in our Mount Carmel plots. If this occurs, and the later brood
threatens to do damage, sprays applied near the first of September
will afford relief.

In small-scale field experiments anabasine sulfate gave quite as
good kill of leafhopper nymphs, as nicotine sulfate when used at
the same dilution,

The parasites Aphelopus sp. and Anagrus ermatus Ash. were
found again in 1932. Anagrus armatus was recovered from leaves
collected in Woodstock, Wallingford, Storrs, and Mount Carmel,
and appears to be fairly well distributed in the state.

TABLE 3. EFFECT oF SPRAY oN EMERGENCE OF NyMrrs, 1932

Tree No. 1 Tr
Dates Unsprayed yed
Sprayed branch, branch Sprayed brant h,
number nymphs number nymphs | number nymphs | number nymphs
Sept, 2t 22 27 59 27
3 6 25 14 17
5 7 45 9 26
6 12 12 2 @
8 2 10 4 6
9 4 3 3
10 3 0 0
12 i 2 2
14 1 3 1
17 1 1 0
19 0 - -
21 0
23 0

P 1 I B | F [ ‘-
! Count just before spray application.
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June B, Aug. 31, Sept. 1, Sept. 19,
Treatment Number Number Number
per 100 leaves | per 100 leaves | per 100 leaves
Check, unsprayed trees ' 172 I 103 86
Fungicide, lead ars., and nico-
tine sulfate spray 14 182 428
Fungicide and lead ars., but
without nicotine sulfate sprav &1 247 | 608
TABLE 5. LEaFHOPPER CONTROL, 1932
Nymphs: Nymphs:
Tree Number per | Number per | Eztimated
Treatment No, 100 leaves | 100 leaves | reduction,
September 8 | September 10 per cent
Nicotine sulfate, I pt.
Water, 100 gallons
Nicotine sulfate, 34 pt.
Soap, 3 pounds
Water, 100 gallons
Nicotine sulfate, 1 pt. b 357 33 90.8
Soap, 3 pounds 6 176 10 94.3
Water, 100 gallons 7 199 44 77.9
Nicotine sulfate, I pt. 9 219 31 85.9
Water, 100 gallons 10 359 36 90.60
Nicotine sulfate, & | |
Seap, 3 pounds 11 243 39 84.0
Water, 100 gallons [ 12 159 36 77.4
Nicotine sulfate, 1 gt. 13 282 57 79.8
Soap 3 pounds 14 438 | 10 95.7
Water, 100 gallons 15 217 23 89.6
Check! no spray | 8 79 66 16.5
i 16 85 81 5.0
Average of 1 pint nicotine sulfate withoutsoap........ ...... | 89.4
Average of 34 pint nicotine sulfate plus 3 poundssoap ........ 83.8
Average of 1 pint nicotine sulfate plus 3 poundssoap ......... 82,1
Averageof 1 quart nicotine sulfate plus 3 poundssoap. . . .. . ESUN)

! Check trees had no spray throughout the season. Other trees had early sprays in
June. Trees sprayed with nicntine combinations as given, September o,



Aphis and Leafhoppers

NOTES ON THE COMPARATIVE TOXICITY OF
ANABASINE SULFATE AND NICOTINE
SULFATE FTOR APHIS AND
LEAFTHOPPERS

PuiLip GARMAN

In 1932, we received from an importing company in New York
a small quantity of anabasine sulfate, reported to be the extract
and sulfate of a weed, Anabasis aphylla L., that grows in Asia and
northern Africa. This material contains anabasine or neonicotine,
together with other products {Smith, 1931). Tests in control of
the green peach aphis, My=zus persicae Sulz,, gave a good clean-up
with dilutions of 1 to 500, 1 to 1,000, and a fair clean-up at 1 to
2,000 without spreader, under greenhouse conditions. Following
these tests, on June 7 several large spiraea bushes heavily infested
with aphids, probably Aphis spiraecola Patch, were sprayed with
the same material diluted 1 to 1,600. At the time of application,
the temperature was 50° F. Examination the following day showed
an almost complete elimination of the aphids. There was no mor-
tality of aphids left without treatment on spiraea bushes a short
distance away. No injury to foliage resulted from the treatment.

In a comparison of the material with nicotine sulfate later in the
summer anabasine sulfate gave as good a kill of leafhopper nymphs,
Typhiocyba pomarie McAtee, as the former. Both materials were
used at the same dilution. There was no injury to apple foliage
from the application of anabasine sulfate.

It was then decided to make a comparison of nicotine sulfate and
anabasine sulfate under more closely controlled conditions, and
tests were run on Agphis runicis Linn. The aphids were spraved
at 10 pounds per square inch pressure, using a number 29 DeVil-
biss atomizer nozzle placed 9 inches from the leaves to be sprayed.
The aphids were reared on nasturtium leaves in the greenhouse.
No spreader was used with either insecticide. Unsprayed lots
were kept in each test, and figures giving the percentage killed make
allowance for the mortality in check lots.

TasLe 6, ToxiciTy OF ANABASINE SULFATE AND
NICOTINE SULFATE FOR Apkis rumicis

: Dilution b Number of P
Material Volume | jfikal Kited

Anabasine sulfate 1- 8,000 6 85
“ “ 1-15,000 15 54
1-20,000 4 44

Nicotine sulfate 1- 1,000 6 68
“ “ 1- 3,000 11 51

1- 4,000 6 43
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It will be seen from the table that the sample of anabasine sulfate
used was about five times as toxic for Aphis rumicis as the nicotine
sulfate when diluted by volume, The nicotine sulfate was from a
hitherto unopened can obtained in 1932.

No recommendations can be made at this time regarding the
material because of the limited supply available for tests, but it is
hoped that manufacturers will continte to be interested in the pro-
duction of this promising new insecticide.
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IRY BY A WEEVIL FROM THE ORIENT

On July 20, 1920, Mr. Zappe and Mr, Walden, when inspecting
nursery stock in Westville, New Haven, collected sotme curious,
stout, brown weevils that were unfamiliar to them and new to the
Station collection. More material was gathered July 26-30, 1921,
and June 24, July 21 and 27, 1922, in the same locality. In 1923,
collecting in this vicinity failed to produce any specimens of this
weevil.  In order to obrain an identification, specimens were sent
to H. C. Fall, Tyngsboro, Mass., who replied that it was unfamuliar
to him and had probably been introduced from some other country.
On May 15, 1922, I took some specimens to the United States
National Museum, Washington, D. C,, and E. A, Schwarz
informed me that the species was not represented in the National
Museum, and that to identify it might be difficult and take consider-
able time. On May 28, 1923, Mr. Zappe took some specimens to
the American Museum of Natural History in New York City, and
left them with A, J. Mutchler, who said that he would show them
to C. W. Leng and possibly between them they might be able to
establish the identity of the species. Not succeeding, Mr. Mutch-
ler afterward sent the material to Dr. G. A. IX. Marshall, at the
British Museum, London, who replied in part as follows:

“The insect is, as your information suggested, a2 Japanese species,
Pseudocneorrhinus setosus Roelofs. 1 am not aware, however, that any-
thing has been recorded with regard to its habits or life hlstory 1 trust
that it has not yet established itself in the United States.”

A brief note was published® regarding the occurrence of the
species in this country, At the time the beetles were collected, Mr.

* Conn. Agr. Expt. Sta., Bul. 256: 313. 1924,



Injury by a Weevil from the Orient 435

Zappe endeavored to discover their food plants, but the only kind
of plant upon which he found them feeding was the beggar tick or
bur marigold, Bidens sp. So far we have been unable to obtain any
information about the immature stages of this insect, and until the
present season we have found no records of its injury to cultivated
plants.

On June 8, 1932, we received from 117 Center Street, West
Haven, 11 adults of this species with a letter stating that the beetles
had injured barberry and ew.:;-==:: I called at the premises and

Ficure 118, California privet and Japanese batberry twigs showing
injury by a weevil from the Orient, Pseudocneorrhinus setosus, Somewhat
reduced.

collected 17 or 18 beetles from Japanese barberry and hemlock, but
on account of the cool weather they were said to be much less numer-
ous than they had been two days before. The plants injured on
this place were Japanese barberry, California privet, hemlock, and
lilac. The hemlock trees were planted in a corner by the front
porch, and had been brought from a nursery in Westville some 10
years ago, and undoubtedly were the source of the infestation.
Two of the original hemlocks had died and some smaller ones had
been planted to replace them. The weevils had severely injured
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the trees by eating off the new and tender growth, and there were
some severed tips on the ground due to their ravages.

Japanese barberry was planted in front of the hemlocks, and
extended as a foundation planting in a row along the east side of
the house and at the rear. The tender barberry leaves had been
partially eaten, and the owner reported that last year (1931) the
plants were completely stripped, He intended to remove them but
did not do so, and in the spring the plants put ‘out leaves, so he
allowed them to remain. A hedge, perhaps 50 feet in length, of
California privet, extended from the front toward the rear on the
east side of thelot. Many of the leaves were notched by the feeding
of the beetles, and this hedge was said to have been badly riddled
last year. A lilac close by showed foliage injury. The appearance
of the injury is shown in Figure 118,

The owner reported that sprays of nicotine solution, and also of
pyrethrum soap, proved ineffective last year. 1 advised the owner

Ficure 119. Adult weevil from the Orient, Pseudocneorrivinus sefosus,
dorsal and lateral views. ILnlarged four timtes.

to spray heavily with lead arsenate and caseinate spreader, but do
not know if the recommendations were followed.

Mr. Walden examined the beetles to ascertain if they are able to
fly. He reported that the wing-covers are fused together and that
he could not lift them without tearing the specimens to pieces. So
apparently they have no wings, and are unable to fiy, a fact that will
hinder a rapid dissemination of the species.

This beetle is about one-fifth of an inch in length, and one-eighth
of an inch in lateral thickness. Tn color it varies from light to darker
brown ; the wing-covers are striated with faint whitish lines showing
in the grooves, and bear whitish spots on the apical half and are more
or less mottled with transverse bands of dark brown or black. This
beetle is shown in Figure 119.
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A note recording definite injury by this insect was published.!
Mr. Zappe visited the place in West Haven on June 11, and col-
lected a large number of beetles. He also found heetles feeding on
a privet hedge across the street, and collected them by sweeping
with an insect net over weeds that looked like Bidens and Erigeron,
growing in the vicinity. On September 14, Mr, Zappe made
another visit and found a few beetles which he brought to the
laboratory and placed in a breeding cage. Most of these were yet
living on December 15. He also dug in many places in the soil
around the plants in search of larvae, but found none.

About September 14 Mr. Zappe also visited several places in
Westville, where the insect was first discovered. He inspected
barberry, privet and hemlock, but no injury was detected and no
beetles found. Sweeping over weed areas failed to produce beetles
and no plants of Bidens were noticed.

A LEAFY MINER OF RED CEDAR AND ARBORVITAFE
Argyresthia freyella Walgsingham

W. E. Bairror

On April 20, there were received at the Station some red cedar
twigs that had been sent to the Japanese beetle office at South Nor-
walk from Southampton, Long Island, New York. The cedar
leaves had been mined and the injury resembled that caused by the
arborvitae leaf miner, Argyresthia thuiclla Pack., in arborvitae,
except that this insect, instead of pupating within the mines as does
A. thuiella, made gray cocoons on the outside of the leaves.

Adults were reared and sent to the United States National
Museum, where the insect was identified by Mr. Busck as Argy-
resthia freyella Walsingham.

On May 13, cocoons of this same insect were received from
Branford on arborvitae infested with 4. thudelle. Many adults of
the latter species emerged.

The cocoons of Argyresthia freyella are gray in color and are
fastened sidewise to the leaves or twigs and resemble miniature
cocoons of the cecropia moth. Each cocoon is about three-six-
teenths of an inch in length and tapers to a point at hoth ends as
shown in Figure 120.

This insect is a small moth belonging to the family Yponomeu-
tidae. The wings are “golden yellow mottled with silvery white,”
and the wing expanse is about one-third of an inch.

This species was described from Texas in 1891. Tt has also been
identified as abdominalis, but according to Busck it is distinet from
abdominalis Zeller of Europe which, so far as is known, does not

1Jour. Econ. Ent., 25: p. 931. 1932,
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occur in the United States. The National Museum contains a
goodly series, reared from Juniperus received {rom Missouri.

This is the first time that we have observed this insect in Con-
necticut.

Figure 1z0. Cocoons of Argyresthia freyella on red cedar. Enlarged
four times.

Busck, A, Proc. U. 8, Nat, Mus, Vol. 32, Art. no. 1508:
(Description of adult)

Feur, E, P. N. Y, State Mus,, Bul, 274: 168, 1928,
WarLsinaraMm, Lorp. Insect Life, Vol. 3: 119, 1891, (Original description.)

























































































