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Project Numbers GM 6.1.1

Project Title: Laboratory Screening of Candidate Pesticides
Against the Gypsy Moth
Report Period: April 1, 1976 - September 30, 1976

Project Leaders: Winfred H. Mclane, Joyce A. Finney

The main objective of this laboratory screening project is to collect
mortality data on registered and experimental compounds potentially use-
ful against the gypsy moth, evaluating the data and selecting suitable
materials for field testing.

The following materials were tested against gypsy moth larvae using the
oak seedling test technique,

Days
% After
terial Company Dosage Instar Weather Aging  Mortality Treatment
ABG-6070 Abbott 0.25 1b/8Boz/A II 100 6
" 0.12 1b/Loz/A 11 99 6
" 0.06 1b/20z/A II 97 &
" 0.03 1b/loz/A I 81 6
" 0.01 1v/ g/A 11 £6 6
Check IT 1 3
" (0.5 parts
piperonyl butoxide to
1 part ABG-£070) 0.2  1b/100z/A 1T 100 I
" 0.1 1b/ Soz/A 11 99 L
" 0.05 1b/2.50z/A II 9l L
" 0.025 1b/1.250z/A II 6L I
" 0.012 1b/.620z/A 11 52 L
Check IT 0 L
" (l part piper-
onyl butoxide to 1
part ABG-6070) 0.2 1b/léoz/A 1II 99 L
" 0.1 1b/8oz/4 1I 100 L
" 0.05 1b/Loz/4 I 97 L
" 0.02 1b/20z/A II 9% L
" 0.01 1ib/loz/A 11 83 i
Check 11 0 L
" (2 parts piper-
onyl butoxide to 1
part ABG-607Q) 0.2 1b/2loz/A 11 100 I
" 0.1 1b/120z/A 17 100 N
" 0.05 1b/ 6oz/A 1T 99 L
" 0.025 1b/ 3oz /A IT 89 L
" 0.012 1b/1.50z/A II 65 i
Check 11 - 1 L



laterial Company Dosage Instar Weather v Shapt-8 =z
4BG-4270 Abbott
(L. parts pipercnyl
outoxide 4o 1 part
A8G-4270) 0. 1b/3202/4 II 100 :
" 0. 1b/160z/A 1T 100 :
" 0.05 1b/ 8oz/A 11 97 .
0.025 1b/ Loz /A II a0 -
" 0.012 1b/ 20z/A 11 86 z
Check 11 0 :
" (4 parts pi-
peronyl butoxide o
1 vart ABG-6070) 0. 1b/6lLoz/A 11 99 L
i 0. 1b/3202/A 11 95 L
" 0.05 1b/l6oz/A 11 ol L
" 0.025 1b/ 8oz/A IT 51 L
" 0.0.2 1bv/ Loz/A 11 1,8 L
Check 1T 0 L
» (Piperonyl
brutoxide only) 1.0 1b/gal/a Iz 5 5
" 0.5 1iv/gal/A 11 3 5
i\ 0.25 1b/gal/A 11 0 5
" 0.12 1b/gal/a 1T 7 5
" N.06 1b/gal/A 17 0 5
Check 1T 0 5
Decis Proecida 0.017 1b/gal /A 1L 97 L
0.0065 1b/gal/a 1T 98 L
0.0032 1b/gal/A TI 89 L
0.0016 1b/gal/A II 90 L
0.00082 1v/gal/A  II £l L
Check 0 L
Decis " 0.013 1v/gal/a 11 1 gs L
i " " 11 on 78 3
" " " 1T 311 83 i
\ 1" n II lH
(96 Newfilm) 51 L
" It " II 1"
(2% Chevron
Sticker) g L
¥ 1 n I“l’ l!'
( 3% Pinolene
Sticker) AE L
_7_



Aging  Mortalit-

Material Company Dosage Instar Weather N
Decis Procida 0.0065 1b/gal/A II " 66 3
" 1" " IT on 66 7‘.
n t t* IT 3'1 58 5
1" 1L i II 1"
(P4 Nu-£ilm 17) 75 L
1" it 1" II 1"
(P Chevron
Sticker) 41 L
" 1 1" II 1"
(3% Pinocene
Sticker) 53 L
" " 0.0032 1b/gal/a I " 59 L
" 1 1" T 2n 56 3
" 1 ] II 3!1 35 LL
" " 0.0016 1b/gal/a 1II 1" 3L i
1" " " I on 27 3
" " 1 1T 3u 23 Ll-
" " 0.0008 1b/gal/a 1II 1" 22 L
1" 1 " IT on 224 3
] " . 1" I"[ 3n 21 .}.J.
Checks 0 L
" " 0.013 1b/gal/A II (2 hr. artificial
UV light) 100 T
" " 0,0065 1b/eal/a II L 87 7
g 0.0032 ib/esal/n  II " 28 7
. " 0.0016 1h/gal/s 1T i 3l 7
" " 0.0008 1b/gal/sa II " 20 7
Check 0 7
" " 0.0013 1b/gal/s II (L hr. artificial
UV light) 90 N
" " 0.0065 1b/gal/A II " €0 L
" " 0.0032 1b/gal/a 1II " 12 N
" " 0.0016 1b/gal/A II " 9 L
" " 0.0008 1b/gal/A II " L L
Check 0 I
" 0.013 1b/gzal/A II (2 hr. natural
sunlight) 99 6
" " 0.0065 1b/gal/a II " 7 6
" " 0.0032 1b/ga’ /A IT " 86 6
" " 0.0016 1b/gal/a II " 67 6
" " 0.0008 1b/gal/s II " 35 6
Check 0 6
" " 0.013 1b/gal/A 17 (4 hr. natural
sunlight) 66 2
" " C.O0ES 1b/zal/A  II " 32 2
" " 0.0032  1b/gal/A T " L0 2
" " 0.001€ 1b/gal/a II " 29 2
v " G.0008 1bjgai/A  II " 17 2
Check ) 0 2




razterial Company Dosage Instar Weather Agirg Merzz_iov _TrsiToont

FMC 30980 FMC 0.062 1b/gal/A 11 37 -
" " 0.0312 1b/gal/A 11 51 -
" " 0.015 1b/gal/A 1T =8 =
" " 0.007 1b/gal/A 1T 16 5
" " 0.003 1b/gal/a  II 7 5

Check 0 5
" " 0.025 1b/gal/A II 1" 61 7
" " 0.012 1b/gal/A II 1 70 7
" " 0.062 1b/gal/A II 1 15 7
" " 0.003 1b/gal/A 11 1 5 7
" " 0.001 1v/gal/A 11 1" n 7

Check II 1 7

=0 35171 MG 0.2 1b/gal /A 11 100 3
" " 0.1 1b/gal /A II 100 3
; " 0.05 1b/gal/A 11 100 3
i " 0.025 1b/gal/A I 99 3
" " 0.012 1b/gal/A I 99 3

" 0.006 1b/gal/a II 99 i

' " 0.003 1b/gal/A Ir 100 L
' " 0.001 1b/gal/n  II 100 h
' " 0.0007 1b/gal/A II 97 L
Check 1 L

" 0.02 1b/gal/a 11 1" 100 5

" 0.01  1b/gal/a 1T 1 100 5

. 0.006 1b/gal/A I 1" 100 5

" 0.003 1b/gal/A IT 1 %6 5

" 0.001 1b/gal/h I1 1" 30 5

Check II 0 5

T L5497 FMC 0.2 1v/gal/A II 98 L

" " 0.1 1b/gal/A 1T 95 L
" 0.05 1b/gal/A 1T 87 L

" 0.C2  1b/gal/A 1T 75 L

" 0.01 1lb/gal/A 11 51 L

Check 11 0 L

" 0.02 1b/gal/A 1T 1 17 6

" 0.01 1b/gal/A II 1 15 €

" 0.006 1b/gal/A I 1 10 6

" 0.003 1b/gal/A 1T 1" 7 S

" 0,001 1b/gal/A 11 1" 1 €

Check 9 S

_ne FMC 0.21 1b/gal/A II 100 3
" 0.10  1b/esl/A 1T 100 3

" 0.052 1b/gal/A II 100 3

" 0.026 1b/gal/i II 100 3

. 0.013 1b/gal/A 11 81 3

. 0.C06 1b/gal/A It - 92 L

" 0.003 1b/gal/t II 67 L

" 05.0016 1t/gal/A 11 29 L

Check I3 0 L



Days

% After
terial Company Dosage Instar Weather Aging  Mortality Treatment
FMC L5498 MC 1 1" Lo 5
" " T1 v LIQ r)’
" " 11 1" 25 5
" " I 1" 10 5
" " 11 " L, 5
17 1 5
PP 383 IcI 1 130 2
" " 17 100 P
" " 1T 100 3
" " bt 100 3
" " 1T 90 3
" ! IT 93 5
L " I1 69 6
" " T1 h9 6
" 11 I 33 6
" " 11 16 5
" i 17 7 5
" " 0ok ib/galis I3 1 5
Theok 1T 0 g
RH-218 Rohm
Haas IT 1n 86 3
" r T 1 96 3
" " T 1 96 3
? 1 iT 1" 6LL 3
it ' Iz IR 28 3
0 3
Zumithion Stauf -
fer 0.0 IT 100 n
" " 9.0 11 (+15% Atlox) 100 n
" ' 3.5 17 (+15% Sorpol) 100 3
" " 1,4 iT 1" L8 3
" " 0.5 I 1" (+15% Atlox) 26 3
" " 0.9 1T 1" (+15% Sorpol) 17 3
" " 0.5 1h/za’l/A 1T 1" (+3%% Rhoplex
Sticker) 100 i
" " 0." 1b/gal /A 11 2" (+%% Rhoplex
Sticker) G9 4
" " N, iL/gal/ A 11 3" (+%3% Rhoplex
Sticker) 100 5
' " 0,0 'y gat/n T1 1" (+15% Atlox +
¥ Rhoplex
Sticker) o8 L
' " 0,4 (o/pal A T1 2" (+15% Atlox +
9% Rhoplex
Sticker) 6L Ly
. o G Yoot A 1T 3" {415% Atlox +

V4 Bhoplex
Sticker) 81 5

~10~



o

Material Company Dosage Instar Weather Aging  Mortality
Sumithion Steuf-
fer 0.5 in/gal/A iT 1" (+15% Sorpol +
P Rhoplex
Sticker) 99 L
" " O.- 1b/gal/A I 2" (+15% Sorpol +
Y% Rhoplex
Sticker) 99 L
" " 0.5 1b/gal/a T1 3" (+15% Sorpol +
Y6 Rhoplex
Sticker) 80 S
" " i1 100 I
" “ IT (+15% Atlox) 100 3
" i I (+1%% Sorpol) 99 3
" 1 :-i_ 1" 32 3
" " 1T 1" (+15% Atlox) 11 3
" " iI 1" (+15% Sorpol) 13 3
n " i1 1" (+% Rhoplex
Sticker) 9 I
1l f T on 7LL 6
1" [ T 3n 85 S
" : i1 1" (+9 Atlox +
P6 Rhoplex
Sticker) 97 i
" ! 2 i /4 oI o {(+Pb Atlox +
¥4 Rhoplex
Sticker) 71 6
" .z R /:':f. o 5 (*3% Atiox +
I Thopiex
Svicker) 30 5
" r L2500 ‘& i1 1" (+12% Sorpol +
5 Rhopiex
Sticker) al L
i " S5 io/gal/h T o (4+15% Sorpol +
P% Rhoplex
Sticker) 76 6
" " Cont Gn/eal /A iI 3" {+15% Sorpol +
3% Rhoplex
Sticker) €6 5
Uhecks 0 6
VEL 3883 Velsi-
col 9 6
1" it 99 6
" T 100 6
" 1 89 )
" t 8/ 6
1" o 77 6
1" " 65 6
" " 26 6
1 15 10 6
- 0 6

-11-



Darz

Material Company Dosage Instar Weather Aging Mortality Troaotre -
VEL 3883 Velsi-

col 1.0 1b/gal/A 11 1"
" " 0.5 1b/gal/A 11 1" 5 g
" 0.25 1b/gal/A 11 i 2 v
" 0.12 1b/gal/A IT 1" o 5
' " 0.06 1b/gal/A i1 1" 0 =
Check II G 5

Work continued with the new Sevin®-lL-o0il formulation. The wviscosisy of 6
rormulations was tested.

-1o-



The Triton® X-190 and Sevinf-ii-cil formulation was field tested at:
1.0 1bs. ai./qt./A
0.5 1bs. ai./qt./4
0,25 Llbe. ai./qt./A

This formulation was compared to Sevin@-L-oil and kerosene at:

bs. ai. fuo oz
. i
bs. al./ct

(]

v
0.5

Ui

We are happy to report tha*t Crthene® 75S and Dimilin® 25 W/P were registered
by the United States Envirommental Protection Agency for gypsy moth use.

Orthene 758
By air - 2/3 to 1 1b. ai./2 gt. Ho0/A
Dimitin 25 W/P

By air - 0.03 %o 2,06 th, ai./l or 2 gal/i

-

The O+is laboratory and fiesld crews played a great part in the success of

both naterials.

Sixteen galio of
cold stofaée.

A total 2f -3 insecticils semples wers recelven For leboratory and field
tests,

rwch of this reporting pericd as spent working in the field on experimental
1nsectlclde rlats,.
A guitavie land-fill for the disposal of empty i ~ticide contalners was
located in Piainvilile, Mazs. This is about &C leg from Otis and is re-

United States Environmental Protection

.
commended by ths Boston office of
Agency.

Most laboratcxry equipment was packed ready for moving intc the new building.

o Wizld Deronzteanion, Loawis

creatment made in 1976 and demonstrated

-t

i
X-190 wita Ho0.

5, 7 dave in Hyattsville, MU working on ap-

LaBe RETNNL US.




Project Number: @1 6.1.2

Project Title: 1876 Fisld Studies of Different Formulations of
Dimilin and Sevin~l~-0il

Report Period: April 1, 1876 - September 3C. 1974

Report Type: Interim

Project Leaders: larry L. Hervaugh, W. H, Mclane, C. R. 3iacy, J. A. Finney

Introduction: HEach ear fcr the past 3 generations, the gypsy woth,
Iymantria digpar (L a8 deicliated thousands of acres of forested land
in the northeast. Decause of this, investigations zre continually bsing
carried out to evaluate new materizis and new formelations of current
registered naterials.

erials and _ormul¢tloﬂs
/Py Dimilin 3.7% oil «

140y QG ERAE Sevin~ii~0il + kerosene;
and Sevin-h-o0il + i X-190 + water. Bach ¢f the materials vas aerially
applied to 50 acre plois in 2 replicates for evaluaticn., Table I gives

the details on chemical concentration and application rate.

Materisls and Meth
were tested for
keroserne; Dimili

Table I. Details of 1974 formulations field tested.

Chemicel Concentration
and

less than

o,
expansion
R N s s D
Dogpitan (25 w/i:
. oo ER o oand watey
ik b oa. gac/A 1ticker added
Dimilin %.3 oil , .
oo G.07% ] 2,1/ eu Qe Ker o118
+ Kercsene .03 1b ¢1xo¢l/A 26 Kerosena
- T ot T A2 N T . ~
0,73 1 al-gal/A L0000 T X-190
~0ir o+ J.5 a
Ferosene 1.0 1Ib
FEEIN B PR
F PR 5/
3 £ A
. 1) - Py >




Plot Egstablishment: The test plots were egtablished in an area adjacent
to the 1975 study area in Clinton County, Pennsylvania. This area met
the following requirements: (l) a building population in which there had
been no more than 1 year's noticeable defoliation prior to the test year
(2) a readily measursable population of egg masses and (3) a predominance
of preferred host trees (oaks).

Each 50 acre sguare plot was laid out by establishing an accessible base
corner an¢ plotting boundary lines along compass headings. Markers were
placed at all four corners for aircraft guidance. Within each 50 acre
plot, 5 subplots {0.1 acre) or sampling units were randomly established.
These subplots were representative of the entire plot and served as sampl-
ing points throughout the experiment. Sampling points were similarly
establishen in untreated check areas to measure nzatural ccnditions.

Application: The application schedule was designed so that material was

to be applied when the majority of the larvae were in the late second in-
star stage and the oak foliage was 50-75% expanded. One exception to this
was the early treatment of Dimilin that was applied at ecarly lst instar
when oak foliage was less than % expanded.

Materials were mixed and transferred into the aircraft with conventional
equipnent (mixing tarnk, pumps, hoses, measuring devices and necessary
safety equipmeri). All =mixing and spraying equipment was thoroughly
cleaned between each treatment to avoid adulteration. Radio communications
were maintained between the ground conditions of wind velocity and materials
dispersement.

All plots were treated with a Cessna Ag Truck zircraft equipped with a
hydrauiic driven impellsr pump and a conventional cpray system (see Table
II). The zirplane disperse? the material ir 7S foot swathe at 109 mph as
nsar to tres top level as pnssibles with a grourd wind velocity of less
than 5 mph.
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excelrent results in larval reductiocn. s
deternine 1F this condition continues to

'

Conclusicnt Preiiminary dsta show that all formulations of Dimilin and
Sevin-{-oi v !

+
-+

Kerogeue

.

fav
Ty

egg mass Sount wil
hold ftrue.

the fact that
than 5% oak
Tarval scti-




4
o0

AVERAGE COUNT

IS P o
< @) @)

PBAMMEEANNNNNANANA AN A NNNNANANNNNN SN NANANNNNNNNNANNNNNNNNNNNNNNN

EROUMUNNRNANNRANNNANNNNNNANNNNNNNNN
B '

ANNNNNNNNNNNNN
L

AN SUNMUNNRSANNNNNA NN NNIANNNNL S MRNRSARANA Y

ENNNNNNNNNNSNNNNNY

(]

AAAANNNTNNNNENNRNNNNNINNNNNN
]
AAANANNNANNNNNNNNNNRANNNN NN NG NNNNY
S

ANANNNNNNINNNNNNNNNNNN
NN

TR RN TN RN
]

\\\\\\\\\\\\\\\\\ﬁ\ﬁ\\\\!

Dimilin 25 WP (early) .06 1b/gal/A

Dimilin 25 WP (normal) .06 1b/2 qt/A

Sevin-4-0il - Kerosens 1 1b/40 oz/A

Dimilin 3.3 oil - TXi90 - Water .03 lb/qt/A

Dimilin 3.3 oil - Kercsene .03 1b/qt/4

Sevin-;-o0il ~ TX190 - Water .5 1b/qt/4

Dinmilin 25 WP .06 1b/gal/s

Sevin-4-cil - Keroseus .5 1b/gb/a

Sevin-4-0il - TX190 - Water 1 1b/A0 oz/A

Sevin-4-0il - Ix190 - Water .25 1lb/qt/a
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Dinilin 25 WP
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Sevin-4—0il - TH190 - Water
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Project Number: GM 6.1.3

Project Title: Field Testing of Ground Applied Insecticides
Report Period: April 1, 1976 - September 30, 1976
Report Type: Interim

Project Leaders: Larry L. Herbaugh, W. H. McLane, C. R. Stacy, J. A. Finney

Introductiont Experimental use permits were received from EPA in early
June 1976 for testing Orthene® 75S, Imidan® 50 W/P, Sevin® 80S. In addi-
tion to the above, Sevin-l-0il with water and NTN 9306 were tested.

One-acre plots were established in the Bald Eagle State Forest lands in
Centre and Clinton Counties, Pennsylvania. These plots contained a measure-
able population of gypsy moth eggs and were located in heavily wooded areas
representative of campground situations.

These plots were established so that they were ca. 200 feet square with a
small dirt road dividing them. Within each one-acre plot, two subplots or
sampling units were established. Bach of these units comprised 1/L0 of an
acre and was placed on each side of the road. These 1/L0O acre sampling
units were used for all evaluations throughout the program.

Application: Only a small quantity of materials were needed for application.
Because of this, materials were mixed on site using conventional mixing
equipment and a "nurse" tank for a water supply. All mixing and spraying
equipnent was thoroughly cleaned between treatments to avoid any adulter-
ation.

The materials were applied with a John Bean Mist Blower mounted on a 1-1/2
ton L-wheel drive truck at the following rates:

.25 1b ai/5 gal HpO/A
.50 1b ai/S gal Ho0/A
1b ai/5 gal Ho0/A
1b ai/5 gal HoO/A
1b ai/5 gal Hy0/A
3.5 1b ai/5 gal Hy0/A

Orthene 758, 1.
Imidan 50 W/P 1.
and Sevin 808 2.

[@RN e

Each of these dosages was replicated 3 times for each material.

.125 1b ai/5 gal Hy0/4A

NTN 9306 .50 1b ai/S gal Ho0/A

Sevin~-L-0il and 2.0 1b 2i/5 gal Ho0/A
T X-190 + water 3.5 1b ai/5 gal Hy0/A

Evaluation: Hach treatment was evailuated from the standpoint of percent
foliage protection, larvae reduction using a 15 foot string count, and egg

masses/acre reduction. The latter data is not yet available at this writing.

Foliage protection and larvae reduction are shown in the following table.
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% Foliage Average liarval String Counts

Material Dosage Protection Pre-Treatment Post-Treatment 1/
.25 1b ai/5 gal/A L9.5 20 L6
.50 1b ai/s gal?A 66.7 25 22
) 1.0 1b ai/5 gal/A 85.4 30 20
Imidan SOW/P  17¢ 1y, 43/% gal/a 58.0 18 33
2.0 1b ai/s gal/A 56.5 25 16
3.5 1b ai/5 gal/A L2.0 33 14
Check - 3.5 19 8
.25 1b ai/5 gal/A 11.5 26 5
.50 1b ai/5 gal/A £2.0 22 2
Sevin BOS 1.0 1b ai/s5 gal/A L3.5 23 2
sevin 60 1.5 1b ai/5 gal/A 55.5 22 1
2.0 1b ai/5 gal/A 82.7 26 1

3.5 1b ai/5 gal/A 89.L 25 .5

Check - 5.0 Lz Lo
.25 1b ai/5 gal/A 80.0 29 6
.50 1b ai;S gal?A 91.4 25 3
1.0 1b ai/5 gal/A 9.0 26 2
Orthene 758 1 5 1y ai/5 gal/a 9.0 29 0
2.0 1b ai/5 gal/A 94,.0 22 0
3.5 1b ai/5 gal/A 94.0 19 0
Check - 7.5 L8 51
Sevin-lL-cil + 2.0 1b ai/5 gal/A 77.0 39 6
T X-190 + H,0 3.5 1b ai/5 gal/A 87.0 35 9
. .1251b ai/5 gal/A 75.0 15 1
NIN 9306 .5 1b ai/5 gal/a 73.0 15 2
Check - 2.0 Q 10

y Post-treatment readings based on 5th day after treatment.



Conclusion: Initial results show that Imidan® 50 W/P gave ca. 5% foliazs
protection and ca. 16% larval reduction at the 3 higher dosages.

Sevin® 80S gave ca. T6% foliage protection and ca. 99% reduction in larval
activity at the 3 higher dosages.

Orthene® 755 gave ca. 9L% foliage protection and ca. 100% larval control
at the 3 higher dosages.

In comparison, the two new formulations of Sevin-li-0il and T X-190 and
Ho0 and NTN 9306 gave ca. 82% and TL% foliage protection respectively and
ca. 78% and 87% reduction in larval activity respectively.

Data in the following table indicate that Orthene® 75S and Sevin® B80S will

give the greatest degree of foliage protection as well as reducing larval
activity on a 15 foot string count.
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Project Number: GM 6.1.4

Project Title: Evaluation of Pesticides for Browntail Moth
Report Period: April 1, 1976 - September 31, 1976
Report Type: Interim

Project Leaders: Winfred H. Mclane, Joyce A. Finney

The primary objective of this project is to screen candidate materials
against the browntail moth.

Orthene ® was the only material tested against browntail larvae.

Days
Dosage Instar % Mortality After Treatment
1 lb.a.i./gal/A II 92 2
0.5 1b.a.i./gal/A 1I 100 2
0.25 1b.a.i./gal/A II % 2
0.12 1b.a.i./gal/A II 90 2
0.06 1b.a.i./gal/A II 98 2
Check 1T 1.5 2

Mr. Mclane, Mr. Stockbtridge, Mr. Stelle, Mr. Mosley and Mr. Cartier met
with Cape Cod National Seashore personnel to discuss future browntail work
on the Cape. A 5 year program was proposed as a result of the meeting and
phone conversations with the Department of Interior and APHIS personnel.

1976: Aerial plots with Sevin-l-cil; ground plots with Sevin 80S.
1977+ Aerial plots with Sevin-li-0il; Pyrethrin and Dimilin.
1978: Select the most promising from the ones experimentally
tested in 1976 and 1977, treat the entire infestation on
Cape Cod using aircraft, backpacks and mistblowers.
1979 Clean up any infestation left.
1980: Clean up any infestation left.
However, after a meeting with the Seashore Advisory Committee, park super-
intendent Hadley made a decision that no spraying should be done until

the committee was informed of our plans and their approval was obtained.
To date, this meeting has not come about.

Meetings

Area I Managerial Meeting, Hartford, Conn. Mr. Mclane gave a talk on
the proposed 5 year browntail moth program for Cape Cod, Mass.

Mr. Mclane met with Mr., J. Killan, Chief Environmentalist for the Cape Cod
National Seaghore tc discuss the browntail problem at the Seashore.




Project Number: GM £.1.5
Project Ti Regulatory Treatments {Laboratory - Field)
Report Periond: Aprii 1, 1976 - September 30, 1976
Report Type: Interim
Project Leader Winfred H., Mclane, L. L. Eerbaugh, J. A. Finney
The lack of effective treatment methods for recreational vehicles and
mobile hor is a major deficierwcy iu the APHIS Gypsy Moth regulatory
program. Hxperimenial laboratory and field tesiz are conducted to develop
improved technigues for dealing withk this and other reguiatory problems.
On Decenber sidue test was started with 7 irsccticides. Two
hundred tar A" v ") e h were ireaied with insecticide
using a C.5 f“; clution. Seven insecticides were tested with 1 set
of tar paper used as 3 check. The papers were treated to the point of run-
off. Half of the papers were aged ousdoors, tacked under (L' x 8') sheets
of masonite; half were held inside the laboratory. None we exposed 1o
sunlight.

meth larvae were exposed to tar paper sheets at 10

irst 100 days of aging following treatment. This
the paper in a2 cylindrical cardboard container
dortality readings were made after 24 hours and LB
% Mortality
Hr. lLarvae Exposed After Material Aged
Material Ager to Material 100 Days 200 Days 260 Days
DT 50 W/P Inside en 0 100 32
Ineide LE 150 100 100
Nutside 2L 100 g2 2
Cutside L8 100 100 10¢
Resmethrin 2k B& 28 L0
(EC) L8 98 8l o4
2k 2E 28 0
L8 92 h o

1
.

U]
td
g

=
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N e

FMC 133297
(e
{EC)

5
9% 2 7
100 1 58
dL;
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% Mortality
Hr. Larvae Exposed After Material Agzd
Material Azed to Material 100 Days 200 Days 26C Daye

Phoxin Inside 2l 100 28 100
(EC) Inside L8 100 100 100
Outaide 24 100 100 100

Oatside 1,8 100 109 100

Pyrenone Inside 20 3k Lé 2
(EC) inside L8 £0 72 L6
Dutside 21, 38 16 0

13

o
o

ot
Ui

Yo

jon

o

=

Monitor Inside 2l 0 7t 72
(m) Inside L 100 ap 100
Outside 2l i £ Lé

Outegide L8 100 92 I

Check Inside 2
ingide
Cuteid

g 3 A
Outaide

OO

ield test was

Based on labtoratory results presented in the i
mover, Dimilin

e

oy
started August 3, 1976 with Top Job, pine scent
T

and fire extinguisher agent. Ten egg masses ar
from August 3, 197

, Wax, wax re
i e ¢ being treated each month
£ until April 1, 1977. Pive masses are being covered

laft exposed. Three dosages of
each material are heing used alceng with a check.

During Aprili

[, 211 eggs will be collected and incubated in the labora-
tory for hatch. If hatch can he prevented, it mey be possible to use one
or more of the materials as a trestment on tralliers and EV's.

To date 3 *reatments have beer made.

¢ (Sevin 808, Sevi: il Inidan)
noth control wers gpz to the point of run-
I were

On June 2%, 1976, 1 materia
)

Every 3 days following

3rd instar larvac w
treated foliage was

Material

3 AF

¢ :; )

Imidan : &0 300
Check 2l K 17




Project Number: GM 6.1.6

Project Title: Field Testing of Juvenile Hormone Analcgs for Ovicigal
Activity

Report Period: Aoril 1, 1976 - September 30, 1976

Report Type: Iterinm

Project Leaders: Charles P. Schwalbe, A. P. Morris

The juvenile hormorie analogs, Altozar LE and “R-£19 5E, have been reported
as having ovicidal properties. When gypsy moth egg masses are deposited
on recently treated surfaces, hatchability of =ggs is reduced. ZR-619 also

appears to inhibit female moths from laying their full complement of eggs.
Compounds with these properties may be useivi Tcr regulatory ireatments.

Boles of white and red ozk ftrees were sprayed tc the point of run-off with
water emulsions of Altozar and ZR-619 at 8g/l. Treatments were aged for
1, 3, 7, 1k, 21 and 28 days before kloasgav. A% the end of each aging
period, 5 or more 3 day old, mated female moths from field collected pupae
were imprisoned on each of § treeg ( f ?S replicates/treatment).
There were 10 replicates {2 trees) for eac trol. The female moths
that depositesd egg masses were recovered {generally after one dav,, placed
in polyethylene bags and frezmen unti ‘ ould be dissected to determine
the number of unlaid eggs. Egg masses will be collizcted from the treated
and control surfaces during Decemb ar 1976 and tested for embryonation,
parasitization and hatchability.

Females from the 1, 2, 7 and 28 day exposure periods have been dissected
and unlaid eggs counted. The results are shown by the accompanying table.
Preliminarily, it appears that with the exception of the 1 day, ZR-617
treatment, there was no effect of treatment cn the number of eggs 1aid by
female moths., It ie interecting to note that laboratory reared moths

were used for the 1 day ZR-619 treatment. Detailed discussion oi these
data will be deferred until all results cn egg embryonation, varasitization
and hatchability have been obtained.




-jz-

BEGGS UNLATD BY FEMALES BXPOSED TO TRUNKS TREATED WITH ALTOZAR LE AND ZR-619 5E

Inys Number of Females Number Unlaid Eggs
Treatment Used Recoverad Tetal Average

Compound Aged Treat. Control Treat. Control Treat. Control Treat. Control
! 36 14 32 ik 1236 380 38.7 27.1
i 53 o1 26 13 7634 1797 ©93.% 138.2

3 B0 16 30 15 1394 419 L6.5

NoR
.
(USRS

Altozar LT ; 6 15 32 13 104k E£60 32.6 5G. 8
TR-G19 BE ; L2 18 39 14 1137 88E 29,2 £3.2
Altovar uh 8 25 12 25 19 805 256 10,2 25.6
PRAELT ER & 27 11 o5 10 ARe 6 35.5 27.6

Altozar LE 2 35 ik 25 11 1059 1350 Lol 1227
ZR-619 5E 21 30 1% 2s 12 1398 549 55.9 32.1

reared Temales and males used; all others were from field collected pupae.
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Project Number: GM &
Project Title: sponses of Male Gypsy Moths to Traps as Affectec T

Report Period:
Report Type: I
Project Leaders: Charles P. Schwalbe, B. C. Pagzek

Preliminary trapping experiments with disparlure indicated that attractive-
ness is affected by the rote =t which the phercmone is released from the
trap. Large amounts of lure seemed %o have an inhibitory or repellent
effect, Confirmatory studies were planned in which multiples of Conrelf
fibers would be used to bait standard delta traps in order to define the
pheromone release rate at which maximum atbtracsiiveness resulted. Such in-
formation would be exceedingly useful in preparing specificaticons for com-
mercial production of program pheromone dispensers. Unfortunately, certain
difficulties were e mtered in developing a sound experimental program
and it was suggested that this work be carried cut by scientists at the
Pennsylvaniz Btate University. Preliminary date have been made available
to us, bhut we are unacle to utilize vthem in thie report.

Experiments in this proj area wove conducted in collaboration with the
ARG, Opticalily active enanticmers of cis-dirsparlure were generously made
available by Dr. Marumo, Hagoya University, bagoya, Japan. The cobjective
of the tesgsts was to determine the atiractiveness (or other biological
properties) of the optically active ecnantiomers of disparlure. Similar

experiments were condiucted by scientists from Michigan State University
and the New York and Connectizcut State Agricultural Hxperimert Stations.

ts were conducted in a natural infestation in Fall River State
A

]
Forest, MA. Traps were baifed wiith cotfon dental wicks %to which had been
applied the indicated amcunts of (+) and/~y {-) disparlure. Delta traps
were uzed in all tests on oa 25 m grid orn.  Thoe namber of mals mothg
captured was recorded 1 inte

I one experiment, the attractiveness of racemic disparlure was compared
with that of (+) enantiomer. The results of thic test are given in Table
I.

aptured in traps taited with varying amounts
of g parlure.

Table I. Number of mothe
vr i ]

N / i N
ne/ trap {+3 (+)

3

e

o
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These dats cieariy reflect or attractancy of the {(+) enantiomer
compared with that of racemic materizl. Approximsiely 10 X more moths
were captured with 100 ug {+) disparlure than with an equal amount of
racemic pheromone. Unfortunately, i amounts c¢f the enantiomers
prohibited testing at dosages gre: 100 ug, and, therefore, it is
not known if greater dosages wouli iead o “e‘ﬂ'Lont or inhibitory effects.
It should also be noted that the uptically active material contaired ca.
£.6% of it's antipode. Hisgt ied pherimore would likely yield some-
what differert data. 3 repert of a3 clear relationship be-
tween dosage and response, where ‘ncreased pheromone concentration yields
a corresponding increase in moth response.

In another test, the inhibitory properties of ths (-} enantiomer were
quantified by qe+armln¢kg he attractivenses « varicus ratios of (+)

and ( \ digparlure. These data are presented ‘n Table 11,

-}

with various

Table IT. Number of maie motbtns
enantiomer ratios.

ptured in Ltrap:

N\
ug/trap ug (- par Average catch
{+) - i0 ug (4) per trap
9. 30 16.9
9,36 12.0
9.5 6.9
310.0 2.0
12.5 3.2
15.9 0.8

As additioral
attractivaness
of the (=) g
oppesite snantion

centaining 10 ug (+),
the inhibifory nature

contalneu £.6% of the
(+) disparlure could

L data suggests that 99%

wothe as racemic phero-

for punlication. The
Rouvert.,

is current’ly
iuded “n the

marnuscr:




Project Number: QM 6£.2.3

Project Title: Periodicity of Pheromone Release of Female Gypsy Moths
Report Period: April 1, 1976 - September 30, 1976

Report Type: Interim

Project Leader: Charles P. Schwalbe

There is no progress to report on this project. A prototype apparatus
is being assembled which will permit systematic evaluation of various
collection substrates. Recent papers report successful collection of
airborn volatiles on Porapak @ and Molecular sieve. If gquantitative
collection of disparlure from female moths is succesgful, pheromone
emission will be used as a standard for determining quality of insects
nass reared under various conditions.




Project Number: GM 6.2.6

Project Title: Comparative Study of Trap Adhesives
Report Period: April 1, 1976 - September 30, 1976
Report Type: Final

Project Leader: Edward C. Paszek

Tree Tanglefoot, & natural product made from castor oil, gum resins and
vegetable wax, was used as an adhesive for gypsy moth traps for 56 years,
1913-1969. It was replaced in 1970 with Tack Trap, a synthetic plastic
type adhesive (polyisobutylene), which was less costly and, through field
testing, found to be more effective than Tree Tanglefoot in holding cap-
tured moths in a trap. Tack Trap has gone up inu price from $0.42/1b in
1970 to $1.30/1b in 1976. A number of companies are marketing synthetic
sticky compounds to protect trees from climbing insects and as bird re-
pellants. These compounds were compared with Tack Trap and Tree Tanglefoot
to determine their effectiveness in holding captured gypsy moths.

8+.5 of the following six compounds were weighed and applied to approxi-
mately 286 cm? of the interior surface area of Delta traps. An aging
study on 1/2 these open traps was conducted in the greenhouse at a temp-
erature range of 10°C to 32°C for 5.5 months (1/19-6/23/76). A field
biocassay was made on 7/1L/76 after 6 months of aging in a natural infest-
ation followed by a laboratory bioassay 9/16/76 after 8 months of aging.

Table I. Mean number of S moths per trap after 1 hour field bioassay
in heavy infestation. 2L hour laboratory chamber biocassay
with 500 released & moths.

Field Laboratory
Tack Trap {(new sample) 1L.5 6.0
Bird Tanglefoot 12.0 9.0
Excelcide Pird Repellant 10.5 20.0
Tack Trap (old sample) 8.0 10.5
Stikem-Special £.5 14.5
Tree Tanglefoot 0.5 1.5

After 6 months of aging in open traps, Tack Trap, Bird Tanglefoot, Excel-
cide Bird Repellant and Stikem-Special held captured native moths. Tree
Tanglefoot glazed over and wag a poor adhesive. When bioassayed in a
laboratory chamber after 8 months of aging with released moths, many moths
entered and flew out of the traps indicating that the adhesive tend to

dry out and stiffen after long pericds of aging.

The remaining sawples were stored fclded flat con the shelf in a closed
paper carton at room temparature (approximately 22°C). Both sete of traps
wvere weighed after § weeks of aging (3/1/76) to determine weight loss of
the adhesives dus ito volatilization of solvents.

-
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Table II. Weight loss in grams of open Delta traps hung in greenhouse
and folded traps (unassembled).

Tack Tack Tree Excelcide Bird

Trap Trap Tangie- Bird Stikem- Tangle-

{new) 4(01@) foot Repellant oSpecial foot
Greenhouse ¢.80 .85 +1.50 D.00 +0.55 +0.25
Shelf 1.30 .60 0.10 0.20 0.00 .00

After 6 weeks of aging under greenhouse conditions of high humidity and
fluctuating temperatures, the new sample of Tack Trap lost 0.8 g/trap and
the o0ld sample 0.8% g/trap. kExcelcide had no weight loss while the re-
maining adhesives, Tree Tanglefoot, Bird Tanglefoot and Stikem-Special,
gained small amounts of weight hygroscopically. In the folded traps aged

on the shelf at room temperature with low humidity, the new samples of Tack
Trap lost 1.3 g/trap; old samples of Tack Trap lost 0.6 g/trap; Tree Tangle-
foot, Bird Repellant lost small amcunts while Stikem-Special and Bird Tan-
glefoot had no weisght loss. The weight of Tack Trap in both sets of fraps
could be partiaily due to the evaporation of the solvent from the adhesive
and a loss of mnisture from the trap. In a test to check on moisture loss,
20 folded 1975 Delta traps with Tack Trap were removed from a sealed contain-
er, weighed and air dried singly for 10 days (1/9-1/19/76) at room temper-
ature of 22°C. The folded traps with Tack Trap lost an average of 1.08 g

of weight/trap. Twenty opened (unfolded) Delta %traps without Tack Trap

similarly air dried lost an average of 1.56 g of weight/trap.

The six traps with adhesivss preparesd 1/19/76 and stored on a shelf at
room temperature in a parer cariton were opened at B months (0/1//,V) to
check on the ease of zeparating the folded sections of the trap for as-
sembly. Both traps with the old and new samples of Tack Trap adhesives
are a little difficulf to open and they should be pulled apart gently to
prevent tearing. The remaining four adhesive sampies opened up easily.

The preliminary >creening of § trap adhesives was followed with a field
biocassay of 20 replicates placed out in “ l k in a natural infestation

for 2 months (' /10—9/16/?6). Approx1md'te1 8.5 g of the trap adhesives

were applied to these traps. The traps were checked 5 ftimes; ro mothe
were removed ald the adhesive not disturbed. The following tab tabulates

the results of this study.

Table IIT. Mean Ne. of Malc Moths/Trap &
Age (67 daye)

Tack Trap 1Y
Excelcide Bird Rep-llant

Bird Tanzlefoot hD s
Stikem-Sp pCLQl L b
Tree Tanglefoot FINCARS

a/ means followed by the szme letter are not significar tLy different
at 5% level of confidence based on Student-Newman-Keal's test.



P
L

This study indicates that after 60 days of field use in a naturel infes:-

ation, Tack Trap, Excelcide Bird Repellant and Bird Tanglefoot have simil
Excelcide Bird Repellant or Bird Tanglefoc

o
-~
v

moth-holding characteristics.
can be substituted as a replacement for Tack Trap.
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Project Number:
Project Title:

Report Period:
Report Type:
Project Leaders:

GMe.2.7

Greenhouse Aging of Various Encapsulated Disparlure

Formulations

April 1, 1976 - September 30, 1976
Pinal

Robert G. Reeves, D. Simser

Objectives: This test was designed to compare six encapsulated disparlure
formulations in respect to moth catch and residual disparlure after varying

periods of aging the materials in the greenhouse.
assayed and analyzed for disparlure residues

days.

Moth Cateht/

Slide (1)
Slide (2)
5td-1.0 ugﬁ/
Std-10 ug
Blank (1)
Blank (2)

% Dispariure
Regidue
Stide (1)
Slide (2)

Moth Catch
Slide (1)
Slide (2)

% Disparlure
Residue
Slide (1)
Slide (2)

Mo

T
Zi

h
)
2)

U3 0 o
[eTR NN @]

atc
lide (
lide (
% Disparlure
Residue
Slide (1)
Siide (2)

NCR AC 1016 - 1975 2% FORVMULATION

Aged (days)

The materials were bio-
after Iy, 8, 1k, 28, 2 and 63

L 8 1l 28 L2 63

g 16 7 19 9 16

5 13 16 - 13 7

2 LC 2 {

2 0 3 1 5 L/ 3

2 ° I 1 29 L/ >

0 2) 1 0 1 0

O 0 3 0 0 2
2.8 1.3 2.06 1.6 0.50 0.58
2.9 1.31 1.4 .88 0.68 0.L6

NCR RH 137l - 1976 2% FORMULATION

9 13 17 02 27 30

- 5 9 - 35 19
1.9 1,28 1,22 0.8L 0.51 0.31
1.3 1.24 1.34 1.1 0.37 0.21

NCR 1377 - 10% FORMULATION

- £ 26 ~ 50 26

2 11 9 iy w0 30
6.9 5.65 11.49 5.1 .o L. L7
7.2 5.17 11.10 8.7 5,0 1.79

-3~



NCR 137L4-77 - MIXTURE OF 1377-137L

Aged (days)

i 8 1l 28 N2 63

Moth Catch

Slide (1) 11 13 20 15 39 25

Slide (2) - 30 1l 22 21 13
% Disparlure

Residue

Slide (1) 3.0 3.47 3.03 2.5 0.89 0.49

Slide (2) 3.8 2.95 3.09 2.7 0.97 0.47

STAUFFER - 1),-3 MICROCAPSU
Moth Catch

Slide (1) 1l 17 8 0 0 0
Slide (2) - 1l 18 0 0 L
% Disparlure
Residue
Slide (1) 0.8 0.38 0.28 0.07 0.03 0.02
Slide (2) 0.91 0.3 0.27 0.05 0.03 0.02
DISPARLURE ON DIATOMACEOUS BARTH
Moth Catch
Slide (1) 7 10 22 0 8 5
Siide (2) - 13 3 - 8 3
% Disparlure
Residue
Slide (1) 3.0 0.95 1.29 0.71 0.20 0.12
Slide (2) 3.3 0.97 1.38 0.67 0.29 0.13
l/ Bioassay conducted by placing coated glass slides in Delta traps.
Two chambers were used and 350 male moths were released in each

chamber.
2/ Standards were cottorn wicks with 1 ug and 10 ug disparlure on
them. The standards for each aging periocd corresponds to all
, formulations, therefore, they are only tabulated once.
34 Empty Delta traps were in the chambers during each bioassay.
L/ Standards for the L2 day test were 10 and 100 g,

- '3';..



GM 6.2.8
Field Evaluation of Controlled Release Formulations of
Disparlure for Mating Disruption

April 1, 1976 - September 30, 1976

Interim
Charies P.

Project Number:
Project Title:

Report Period:
Report Type:

Report Leaders: Schwalbe, E. C. Paszek

Considerable effort has gone into field evaluaticn of microcapsular form-
ulations of dispariure for disruption of adult mating. The most recently
studied material was prepared by NCR, Dayton, Ohio and contained % dis-
parlure by weight in xylene. It has beer reportsd that this formulation
"weathers" poorly and fails to release significant amosunts of disparlure
within 2-3 weeks after application, thus necessitating multiple applica-
tions to achieve acceptable levels of mating disruption. This project
was conducted in cooperation with the ARS in an effort to develop improved
controlled release broadcast formulations of pheromones. Similar tests

were performed in Cecil County, MD.

Formulations used in the field tests were selected by laboratory screening

of candidate materials. Charact
omone release rates, weathering
stickers and ease of handling.

eristics that were measured included pher-
properties, adhesive properties of various
These evaluations were conducted on formu-

lations exposed to laboratory, field and greenhouse conditions. All of
these tests were performed by ARS, Organic Chemical Synthesis Laboratory,
BARC. The following products were recommended for field evaluation.
Formulation Sticker Nozzle Rate (1/ha) Dosage (g/ha)
Conrel fiber Polybutene 3010 10° riber/ha 20

MGK 1.1% RHE-16L5 8010 2.5 20
Stauffer Unknown 8010 2.1 20

1976 2% NCR _,  1.1% RB-16L5S 8010 5.2 20

1976 1% neR Y 1.1% RE-16L5 8010 2.6 20
1976 10% NCR , 1.1% RH-1645 8008 1.1 20
1975 2% NCR 2/  1.1% Rhoplex B-15 8010 5.2 20

;
1/ Mixture of 2% and 10% formilations
_/ This formulaticn is used as the "standard"

Test plots (16 ha each) were established near Fall River, MA. There were
Li replicates for each treatment and © check vlots. Hgg mass survey in 9
(out of 36) plots showed ths insect ncpulabtion density to be na. 1 egg
mass/A (based on 30% of total plot sarveyed) . rmalations
were sprayed by air June 7 and 25. The fibers on cr about
June 30. Efficacy was detcirnined by monitoring the of maing
of female moths placed in the study plots., Wo male noths were rolieased.
Field collected female= wers used up to July 29, after which laboratory-



reared inoer+“ were ugsed. One or two day old virgin female mothe were
placed at breast height under slab shelters. Depending upon availability
of insects, up to 12 moths were in place at a given time in each plot.

The insects were recovered after 3 days ir the field and returned to the
laboratory for dissection to determine the presence of gperm. Any eggs
deposited were also collected; percent embryonation was determined from
these eggs. The results of the insemination determinations are given in
Table I. Egg embryonation examinations are presently incomplete and will
be reported later

Table I. Incidence »f mating of females in piots treated with test
formulations.

Formulation # Determined # Mated % Mated

1976 2% NCR 6l 29 8.0

1976 L% NCR 272 33 12.1

1976 10% NCR 270 37 13.7

1975 2% NCR 292 L5 15.4

Conrel o852 59 20.9

Stauffer 355 105 29.5

MCK 358 129 36.0

Check A 268 111 L1.4

Check B 376 20l g0

Data presented in Table T represant total (season long) mating in study
plots. It is clear at certain formmlations disrupted mating to an ex-
tent greater whan ers, From 1976 0 NCR microcapsule
formulation was more effi i Interestingly, the rank-
ing of the same 7 test formulations in similar studies conducted in MD

was identical to that in Table I. Since data are yet incomplete, statist-
ical analysis has not been performed and differences used to rank the form-
ulations may not be statistically significant. It should be noted that

all 1976 NCR formulations contained a new siticker, RH—16MS. Material
formulated in 1975 contained Rheplex B-15. Sin is the only dif-
ference betwean the 197 azd 1976 2% formula ppcar\ that the
sticker used may have a significant effect performance” »f

a formulation.

When data are plo
An unexpectedly high incidence of ma
the same time mating "peaks" in the

tted with time, an interesting element of the data appears
ing occurs in the tresatment =lots at
ntrol plots (}ignrpb T and

Thue, at a tim urnqum4b&J, most adu? moths are prosent, natl
the 1376 ' 3 ¢ likely - wneat
contro‘ ”oreﬂ"urﬁ isTun
{mating disTupsi thought to trod
large number o ting 5noqu, there-
fore, be smaller these studies
no 7

were conducted

generally con-
sidered very c

ontrcl or



eradication context, the limits within which it will satisfactcriiy 1z,
mating must be defined. Additional formulation research may provide =i-
solution. Further study with mixtures of behavioral chemicals and multizl
applications of these materials may also be important.

This work is currently being written for publication and a final, completsz
manuscript will be included in the next Laboratory Report.
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Project Number: GM 6.2.9

Project Title: Field Aging Test of Siz Slow Release Ercapsulated
Disparlure Formulations cn Oak Foliage
Report Period: April 1, 1976 - September 30, 1976

Report Type: Final
Project Leaders: Robert G. HRzeves, T. Simser
Objectivet Compare different formul: fo
release of dispariure, adherence to

el
’:J
&1
0
O
D
-
i
4
k)
H
2 b
o
& i
e
¢
O
Q
5
f#,
';
QJ
&
s
=

Sampling of the Dispariure Formulations: The sauples were co’lected from
the spray tank of the aircraft prior ﬁo ield appl: of the materials
e}

All samples were placed in the field ¢

Application of Materials to Seedlings: The fermulations were quanivitatively
applied to foliage on oak seedlings with a 100 ul svringe Thirty-two seed-
lings were spotted with each formulation. One-hall the samples were placed
in direct sunlight; the other half placed in a forested ares shaded under
the forest canopy.

Extractions:
1. Foliage - Five to 8 leaves were placed in 12% ~i bExlenmeyer flasks
containing 75 ml of a 1:l hexane-aceione mixture. The samries werz aged for
2Lt hours then placed on @ mechanical -haker f%low 3peec ) Tor 1 nour. Ho
cleanup of these sampies waz required pricr to injectior crn the instrument.
2. Soll - Soil in the seedling pots wis extrantad ; tl'e upper
1-1/2" into a 250 ml Zrlesameyer flask containing I Lol a hex ne-
acetone mixture and aging the same as foliage.
a NapS80], filter into 50 ml centrifuge tubes and

s

further cleanup was necensa
Ty

Analysis and Recovery Te
1. One hundred ul
of disparlure.

ts:
T

S
of each formulation was anaiyzed Jor s£xact weight

2. Recovery tests were carried out by appiy.n > pl of each formula-
tion to oak leaves and to soil. Samples were ¢ 3 by the previously
described procedures and compared with standardz. overies of dispariurs
from foliage and soil ranged from 25% to 105% ana averaged about 100%, there-
fore, no correction wags made for recoveries in the analyses of fileld samples.
3. Analyses were accomplished on a Tracor 722 gzo chroms
equipped with a &' x 2/L" glass column vacked with 3% OV an

~raph

sorb W HP ard a flame -onization Tagtrumer ™ conc L tinn
injector - 225°C; oven - 203070, TOT7C with carrier ogr ot 7

onn fiow meter.
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Project Number: GM £.2.10

Project Title: anaiytical and “ioassay Tests of Glass Slides Costed
with Four Dispariure (7 8 B3
Formulations and Aged in a reenhouSc

1996 - Sepben,m—:_ 20, 1974

ta
Enoxy 3 Methyl Octadecanc’
G
Y

Report Period
Report Twrpe:
Project Lezders:

. Reeves, L. Sinzar

rate of disparlure
ariies. Bach
o slides which
axhedule was 1 and

N days, L, sk dea. Some 5, 6 and

10 week slides were Uicassayed with male in chambers prior to
residue analysis. yisnariura reciduss were decericined by gas
graphy. The following table gives the Tresults of this test.

o

3

e

0]

P

D

L)

7
nNo

Material Ageq

KCR AC 1016 + 1 day e 5 wks. 23
Ly drops Super- L day s 1.65 5 owks, 23
nate AV. Lure= oW, Lol 10 wka, 3
1.75% TowKs. L LD
Lowke, i,
£owkes, J.
0 wrs Gl
Lytron 21 i 1 2
Average Lure= i i ?
Undeterminad : Lt B
Tk :
/ VK3, i
SIRY 1.
LD 0
MGK ’% Lure B R S owWHS. 5
i L p
.07 0
2ouke, 0,8 17 s
;4 WK, .
‘N}?_ [ -
LTy 'e
Stauftsr 1 P coWKs. g
L380-11-1 ’ I © owke, 1
Microcapsulss PR cLn 5owhn i
Average Lurs = ook, Do 10wl ;
0.91% LW 9.0
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Project Number: GM £.3.1

Project Title: Hatch Rate of L. dispar Eggs as Affected by Pre-
cooling Storage Techniques

Report Period: April 1, 1976 - September 30, 1976

Report Type: Interin

Project Leaders: John Alien Tanner, L.F. Kennedy

Tests have been completed and data collected are currently being
analyzed.

~ldy-



Project Number: GM 6.3.2

Project Title: The Hatch Rate of L. dispar Eggs as Affected by the
Precooling Period and the Duration of the Embryona-
tion Period

Report Period: April 1, 1976 -~ September 30, 1976

Report Type: Final

Project Leaders: John Allen Tanner, L. F. Kennedy

The objectives of this test are to determine the minimum embryonation
period required for survival of L. aispar embryos during refrigeration
and to determine the necessity of a precocoling period pricr to refrig-
eration.

Methods: This study was a refinement of tests conducted during 197hL-
75 concerning the duration of the embryonation period. Kates of em-
bryonation and hatch were determined from egg masses held under the
following conditions prior to refrigeration at L°C for 150 days.

Days Exposed
22°C 15°C

7 10
17 -
1l 1G
24 -
21 10
31 -
28 10
383 -
35 10
LS -

After refrigeration each egg mass was individually incubated (22°C,
95-99% RH, 1LL:10D) until eclosion ceased; records were maintained
as to the number of incubation daye to initiate and complete hatch,
and the percent embrycnaticn and eclosion.

Resulis: HEggs embryonated 17 days produced little or no hateh (Makis
I) and were excluded from any statistincal analysis.

With the exception of the preccolsd 2i; day treatment, increasing the
embryonation period did not significantly alter hatch ratec (Table T).
However, reducing the embryonation temperature did increase the mean
hatch rates siightly uat not significantly.




Extending the embryonation period significantly increased the number
of incubation days necessary to commence eclosion (Table I). Increase
was in a linear fashion with 72 of .9 and .99 for precooled and non-
precooled eggs respectively (Fig. 1). Precooled eggs required 21
additional hours of incubation with each week increase in the embryo-
nation period while non-precooled eggs required 28 hours per week.
Precooling the eggs significantly reduced the number of incubation
days.

The number of incubation days over which 50% of the neonates emerged

was lowest for eggs embryonated 2L days (Table I). However, no concrete
trend of increase was observed in the number of incubation days with
longer embryonation periods. recooling the eggs reduced the number

of incubation days necessary to obtain 50% hatch.

Conclusion: Gypsy moth eggs should be given the shoritest embryonation
period that will allow the embryos to reach the stage of development
necessary to survive refrigeration. This will yield maximum hatch with
the fewest incubation days to initiate hatch and result in a decrease
of generation time.

Reducing the temperature during the lztter part of the embryonation
period would likewise reduce the number cf incubation days t¢ initiate
hatcn. It will also decrease the number of days for neonate emergence
and slightly increase the hatch rate.



The efiects of duration of embryonation and temperature of embryonation on the hatch rate

Table T.
incubation days to initizte hatch for 50% neonate emargence,

and the number of

NON-PRECOOLED 2/

PHIECOOLED 2/
i ‘ e ;
Lays for 50% » o Days to Days for 50%
mated Neonate Fmergenceld/ Batchk | Initiate Hatoh Neonate Bmergence 3/

17 A/ 0.0 - . 00. 3 -

2 66, 34 £.2h 2.8 7). 94 7.0LA 3.8

31 . 95,1B 7.18 500 8L, isA 8.8 5.5

38 19 4B 8.1.C 3.8 78,34 9,60 L.

L5 95,58 8.7C b1 80.04 10.8D 5.1
3

o R . . N . 5 . . - .
1/ 1/ day embryonation period not included in statistical analysi

solumy not followed by the same letter are significantly differont

n 3/ Calculated from date of first hatch
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Figure 1. The effects ¢f the embryonation period on
the mumber of incubation days required to
initiate hatch.
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Project Number: GM 6.3.3

Project Title: The Hatch Rate of L. dispar Eggs as Affected by
Treatment with Clorox® and Captan®

Report Period: April 1, 1976 - September 30, 1976

Report Type: Interim

Project Leaders: John Allen Tanner, L. F. Kennedy

Tests have been completed and data collected are currently being
analyzed.



Project Number: GM 6.3.4

Project Title: Gypsy Moth Mass Rearing: Evaluation of Methods for
Surface Sterilization of Eggs and/or Pupae

Report Period: April 1, 1976 - September 30, 1976

Report Type: Interim

Project Leaders: Martin Shapiro, R. A. Bell

In a series of tests, gypsy moth eggs were exposed to various chemical
disinfectants (Clorox and formalin) and germicidal UV light (2537 A).

In an initial test to determine the =2ffect of such treatments on egg
hatch and subsequent growth and development, each of 20 egg masses was
divided into L parts. Each fraction of the egg mass was subjected to a
different treatment cr was used as an untreated contrel. By keeping data
on separate egg masses, variations between egg masses could be observed.

The treatments {Table I) did not adversely affect the incidence of egg
hatch or subsequent development as judged by weights of pupae and egg

masses from moths arising from the treated eggs. Igg masses from this
test are being chilled after which time determinations of egg hatch in
the Fl generation will be made.

A second series of tests was conducted to determine the effect of the
above treatments on suppression of NP virus. TFor this test we used field
collected egg masses {Taunton, MA) known %o be heavily contaminated with
virus. The treatments were similar to those previously described. Larvae
that hatched from the treated and control groups of eggs were placed on
diet, reared in aggregate, and observed daily for presence of virus disease.
Results (Table IT) showed that formalin was most effective in suppressing
virus incidence. However, since formalin was not 100% effective (i.e.,

8% of the test larvae died from virus disease) further tests were carried
out to determine if modifications of the formalin treatment (i.e., higher
concentrations or extended treatment times) would give better results.
Unfortunately, additional tests on virus suppressicn have been delayed
until eggs collected this past season have undergone sufficient chilling
to break diapause.

In the meantime, we have examined the effects of immersion of eggs in 10%
formalin for extended time periods on incidernce f hatch. The results of
these tests (Table III) show that eggs immersed in formalin for 60 and 90
minutes hatched as well as those of the control group. However, observa-
tions at 17 days post-hatch on larval development showed that 90.2, 85.9,
77.6 and 52. %6 had attained the oth instar in the control, 30, 60 and 90
minute formalin treaziment respectivelv. Thus a significant develiopmental
delay in the 90 minute treatsd group is indicated. Based on the results
of these experiments, we have tentaitively adopted the use of 10% formalin
(immersion of eggs for 47 minutes: tap water rinsed for 60 minutes and air
dried) for surface sterilization of egg masses. The completed results of
the tests in progress wiil indicate whether this procedure shculd be al-
tered.

-50-




Table I. Incidence of hatch in vsy moth eggs subjected to various
DS] 362 J

surface disinfection treatments.

Yo. No. %
Treatment Heoos Hatch Hatch
Control 815 Shl 6.0
/1,)0/)2 e = £€7."
Clorox {10%, (17 523 7.3
. / P "y
Formalin (10%)2 1009 AE 8.1
i}
UV Light (10 min.)? 999 695 £9.6
1 - . . . . i N P .
New Jersey Fq3 strainj numbers based oa samples from 10 egg
masses. ‘
2 . .. . . .
Eggs immersed in aqueous solution of Clorox or formalin for
30 minutes Tollowed by a similar period of rinsing in running
tap water and allowed (o air dry.
3o s 5 T 14 [ X 2 WA 7 v -+ A4
- Eges subjected to TV light (2537 A) for 10 minutes at a dis-
tance of 1% centimeters.

~5)-



Table II. Effect of various methods for surface decontamination of
eggs on subsequent incidence of virus in larval gypsy moths,

Bgg Hatch No. Larvae Larval Mortality Due to Virus

Treatment (% Observed Number %
Control i 130 369 85. 8
Clorox (10%) 39 £11 270 L. 2
Formalin (10%) 87 586 50 8.7
UV Light (10 min.) 72 338 260 7.6




Table III. Effect of duration of exposure to formalin on egg hatch
;- 7
of ths gypsy moth. +
Number %
Treatment BEgire Treated Hatch
Control 1545 79.3
m : ( : V2 7NN Iy
Formalin (30 min.) 1700 (2.1

Formalin (60 min.) 1642 53,9
f)
Formalin (90 min.)" 1794 775
1

New Jerczay I eggs

10% agqueous solution; following tre
in running tap water for the sane

air dry.

were garpled



Project Wumber: GM 6.3.%

Project Title: Gypsy oth Mass Rearing: Bvaluation and Development
of More Economical Diets and More Efficient Techniques
for Rearing and Handling Tarval Gypsy Mcths

Report Period: Aprii 1, 1976 ~ September 30, 1975
Report Type: Interim
Investigators: Robert A. Bell, M. Shapiroe, 0. T. Forrester

In the last laboratory report (September 1975-March 1976) we noted that
the gypsy moth could be reared on a wheat gerw-casein diet previously
used for rearing tobvacco hornwerms, This diet was less expensive than
other diets used for rearing gypsy wotie snd contained fewer ingredients.
In this repoirt, we present ‘he results of more extengive fesgts with the
modified horaworm diet and certain pre resuits of tests involving
several simpler and less costly die 'u i ui,ons.

Rearing Procedures: ©Since the rearing procedures that we have adopted
are somewhat d1Tferent from those employed by other workers, a brief
techkniques is presented hers,

Experimental woere prepared in a 1 ogallon Waring blender. Agar was
suspended in g water by using & hot plate-magnetized stirrer. The
water-agar m11t¢r@ was poured into the blender container and cooled to
T0°C;  all “Dmalplpg ingredients were added with the blender stirring
motor operating at low rpu, The spesd w lated by a rheostat. All

|
U
[CI ]
@
c’J%

or 1 minute and immediately

.ients were then blended at 1550 rpm
et was 2overed with tissue towel-

i 4
poured into rearing containers. The 4
(Xaydry€) and caoled t- room temperature. Generally, the larvae
were placed on the diet the same day 1t was prepared bmt sometimes the
diet was placed in plastic bags, held overnight at room temperature and
. .
t

Until this past summer
ilarvae were not surfs

creased inciden
the use 2 T

used were those
of broken egs masses in 10% Formalin follo
ing with ftap water

eld collected 2gg masses used to obtain test

erilizec. Hdowevew, during the summer an in-

con‘aandmﬂo nececsitated
he The procedures

involved a 1 hour immersion

23 by an equal period of rins-

and incidental molid

o
o]

Unless were reared individually in 1.5
ounce tainer Corp.) with plastic coated
paper 2 aggregate rearing, 10-15 larvae
were T a2te d or early Lth instars in either 1.5
cunce oo caper cups (Dixied, wax omated) with un-~
ated =, larvae were trancferred to 16 ounce un-
waxed 15 larvae/container) with cunce plas-

3.5
e 14 ounce containsr was fitted with a
De 1iﬂ. (The 16 ounce containers have
t eral tocations where ayvey moth“ are be-
APEIS rea,ring;-z unit here at Utls),

tran parent plact
beer in use for one
ing reared iuciuding




and larvas were
;“e pupdnion & ol

el acanrding to sex in

. A

i :spzetively ).

Generally, no additional feed:
permitted to pupais in the 1€
pleted, the pupae we

1€ ounce containers

Moths (&'e and §'s)
paper bags {(S-10 pi.. n . The bags, sealed
with masking tan, , weern . . mochs were removed
with a Twsorpe, e - eSS cre ~ut N ineabstes for 1L

days { ' ' ~o14 cpamper at 8°C

wn oard placed in

¥y

to termirgie dlapaiss.
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HP““W@”W diet

Results and
strains «
(Tabie T7).
of rearing
insects,
qulite satigi:
atelv vielied
o the fipret
eggs wers |
yleldou
contamis
these iLzg s
strain was
testing of
thig y=ar’s
ing thus pa
of adulis ¥
virus t

fej urmer wnen

producticn of the wild
. atrain,  Farther
Paeoce oLl e are i*eilab,e from

ne most nportant
488 Teared insects.
made (1Y & 3.8 Letter methods for
Yiminats virus from
-3 when present at

Thus consid

surface decn

the Iparjrq
&

-

PR s s 3 - Yy e ey s
Pyon L, o he="thy ingects that arce na-

. . . R - .
Ve T N STy labie dola Trom =X-
A
Sy
T . ~ PR Lo N . Lo
o @8 ok . i o= P S e
TS0 L STy \ T ather

i~

]
=

-case oCllel uas veen

{om 19

eV el SN T T L . AN 3 NT o l-
onlzed shyoin | ia o LSS temt, canrved when

4 e e T o SLronar

17 b B Trer ey o I Yoy - B t“/”a



http:Fur-i.ner
http:li_S'.~.r

ng 2 to I wheat starch.
thug the cogt of rear-

071000, So far these

icng apnear S be adequat. ab least to weoar

and the agar comte
Such formulaticr
ing insects on
inexpensive dic

“

larvae oy wivu

js\]
N3

1t been found,

laztic containers

; »I hbestes to de-
incer ere “nown in

' in rear-

Rearing C
we obt alwej
with "gnap )
termine thr optimal
Table VIII. T% ig

ing larvae “or viry ﬂtﬁry for
rearing i tg to mnce Or Sther pur-

ental
Tower Ln treatments
ghts were higher 1n
decreasa in pupal
although this
e wad seen in
e srpha-
00 d but
3

)
= m
]
3
&

poses.
rate but th
involving 3 ar
the treatme:

nt for
rupal weight.
pear sultable
approxi-
out to
ditirnal

for agzreg
ately $2.
evaluate otper contaliners

C \f‘+ Y‘f—‘i




Table IV. Yamamoto's tobacco hornworm diet (slightly modified).

INGREDIFENT AMT/LITER

1 Wheat Germ 80.0 g
2 Casein 6.0 g
3 Sucrose 32.0 g
L4 Torula Yeast 16,0 g
5 Salt Mixture 8.0 g
¢ Vitamin Mix 5 5.0 g
7 Cholesterol 0.2 g
8 Methyl Paraben 1.0 g
9 Sorbic Acid 1.5 g
10 Agar 20.0 g
11 Water 800.0 ml

Vitamin mix (Hoffman-LaRochs formulation) includes
B-vitamins, ascorbic acid, choline chloride and
inositel

COST/LITER = $0.50



Table V. Performance of a colonized vs wild strain of gypsy moths
reared on a modified tobacco hornworm diet.
Avg Pupal Wt () Adult Avg Eggs
Strain 3 ? Yield Per ?/Day
NJ F13 0.52 2.1 89 745
Dighton (wild) 0.51 1.9 61 718

Mode of Rearing = Aggregate
No. Reared = 5225 NJ Fl3 Strain

1930 Dighton (wild)



Table VI. Simplified wheat germ-casein diet for rearing gypsy moths.

Ingredient Amt/Liter
1 Wheat Germ 102 g
2 Casein °5 g
3 Salt Mixture 8 g
L, Vitamin Mix 1 5g
5  Sorbic Acid lg
€  Methyl Paraben 1lg
7 Agar 20 g
8 Water 850 ml

Vitamin mix (Hoffman-LaRoche) contains B-vitamins, ascorbic
acid, choline and inositol

COST/LITER = $0.L2

-59-



Table VII. Performance of gypsy moths on a simplified wheat germ-

casein diet (26°C; 60 RH).

Number Days to Avg Pupal Adult Eggs/?
Insects Pupation wt (g) Yield (%) Per Day
28-35 () .55 (3)
360 31-39 (9) 2.22 (2) & 709

Aggregately reared

Strain: NJ F13

-60-



Table VIIT. Developmental rate, pupal yield and weight of gypsy moths
(NJ Fq),) reared at different densities.

No. No. per Days to Egpationl/ Pupal Pupal wt(g);/
Infested Container J's s Yield (%) 3ts Qg
Lo i 31.7(1.L) 34.3(3.0) 100.0 .705.08) Z.hg.ul)
L8 6 31.5(1.6)  3L.7(3.1) 98.0 67(.10)  1.9(.37)
80 8 32.1(1.4) 35.1(3.7) 88.0 .635.08) 2.1(.31)
100 10 31.7(1.2) 35.0(2.8) 8.0 .55(.08) 1.9(.34)
1/

Figures represent mean value; standard deviation in parentheses;
pupal wts based on N=lo J8's and 10 ?'s/treatment.
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Project Number: GM 6.3.6

Project Title: Establishment of Standards for Monitoring Performance
and Quality of Mass Reared Gypsy Moths

Report Period: April 1, 1976 - September 30, 1976

Report Type: Preliminary

Project Leaders: Robert A. Bell, M. Shapiro

Colony performance can be measured by taking into account (1) develop-
mental time (2) pupal weights (3) vield and (L) fecundity. Taken to-
gether, these components, excepting pupal weight, are a measure of the
fitnegs of the population under the conditions of the rearing environ-

ment.

Further work on this project will be carried out when the prototype rear-
ing facility and virus production unit are completed. Assessment of
quality of insects with regard to suitability for virus production is
being carried out in cooperation with the FS lab at Hamden, CT. Work

on assesgsment of mass reared insects for pheromone tests is being done

in conjunction with APHIS. Progress in this area can begin as soon as

a reliable pheromone assay method is developed.



Project Number: GM 6.3.7

Project Title: Monitoring for Pathogens and Adventiticus Microbes
Associated with Gypsy Moth Rearing and Development
of Effective Sanitation Procedures

Report Period: April 1, 1976 - September 30, 1976

Report Type: Preliminary

Project Leaders: Martin Shapiro, R. A. Bell

The kinds and amounts of pathogens and other microbes depends, to a great
axtent, upon the physical environment of the rearing facility. The use

of a clean air system should drastically reduce or eliminate microbial and,
perhaps, virus contamination. A prototype rearing facility presently under
construction will be used for assessing the capacity of HEPA filters to
suppress microbial contamination under a simulated mass production situa-
tion. After this assessment is made, we will be able to determine what,

if any, further sanitation procedures may be required.



Project Number: GM £.3.8

Project Title: Development of Methods for Aveiding Contact with Insect
Scales and Urticating Hairs Associated with Adults, Eggs
and Larvae of the Gypsy Moth

Report Period: April 1, 1976 - September 30, 12754

Report Type: Preliminary

Project Leaders: Charles Owens, R. A. Bell

A prototype rearing facility is under construction which includes a laminar
flow type clean air system. Room air is drawn through a system of pre-filt-
ers mounted in one end of the rearing unit. Air is then partially routed
through a by-pass duct for conditioning, i.e. heated, cooled, humidified or
dehumidified and returned to the main duct. The conditioned air is then
discharged into the room through a bank of HEPA filters. The prototype rear-
ing unit is equipped with a variable speed blower and the HEPA filters are
mounted so that they can be easily changed. Thus air velocity and filter
types can be varied and tested to determine the best combination. A clean
air system is also being constructed in the kitchen-diet preparation area.
The clean air system should serve a dual purpose; that of reducing or elim-
inating airborn microbisl contaminants and simultaneous removal of urtica-
ting hairs, scales and dust.

Special precautions are being taken in areas where moths are being handled
and egg masges are to be collected. The incidence of wing scales and body
hairs is exXtremely high and constitutes a special hazard tc the workers,

In this area, HEPA filters cannot be used because they would become quickly
clogged with scales. 4 system had to be devised that was effective in re-
moving not only the insect scales but also the moths after completion of
oviposition. With this in mind, a systen was designed in cooperation with
Toyenco, Inc. of Coventry, kI (a manufscturer of dust collecting and clean
air equipment) that would remove and trap intact moths, moth scales and also
provide a clean air gystenm for the adult and egg holding room.

Thus the final collection-clean air system involves a cyclone separator for
removal of moths and a Tilter bag unit to collect particles down to 0.5
micron, After these particulates are removed, the air is drawn through an
electronic filter and, if necessary, activated charcoal filter placed in
return: air duct. This zsystem has Jjust heen delivered to us and we will be
testing 1t within the next month or tw:.



Project Number: GM 6.3.9

Project Title: Insect Production and Distribution
Report Period: April 1, 1976 - September 30, 1976
Report Type: Iinterim

Project Leaders: Leonard ¥. Xemmedy, J. J. Beker, 0. T. Forrester

The primary object of the rearing facility of this laboratory 1s to produce
sufficient quantities of all phases of the gypsy moth 1life cycle in support
of research projects a* this laboratory and several universities and exper-
iment stationg in the United States and foregir countries. Following is a
summary of production and distribution of sucsh material.

Production:

Eggs Incubated. et sesieteeironesoosrscacsasessscssncnsasoanesssass3y300,000
Larvae Natehede v eeeeeveeeesensoneeeeesunaneroneensnns ceveenneneal,140,750(29. %)
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Larvae Infested. ... creeeeoseeaseeananess Cerreeecaiereaeeeasaeesss659,591(9796)
Larvae Carned. ... e eeesensencneerenesss ............................51;,6&8(79V)
Pupae harvested. . vee e e ircrarornronsannnsas Cesereessereeresesseea114,000 &

e e e e v...84,000 ¢

MO LATUES s s ssaeonenonasososonssaenssonassasssasesosososaannosns e....18,688
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Diet testSeeieereeres e eerane Cereena c..newly hatched.ovvewecenan...20,485

Paragite Maintenance...sveeeeerieeevnoass 2nd instar.i..ieeeceoos careseess 10
cberaneaen e e erenan stearteseceecessbth instar.. ... ... .. teececaseelf9
Cooperators

Michigan State University, Carde..c.e e e DUDAC earrsvstansresensss?, (603, 502
University of Massachusetts, Barbosa....3rd, Lth instar..........1, 045

.................. vt esrreeneraaeees? pupae..”........,......1,MOO
New York State Agricultural Experiment Station, Miller..pupae....1,3C0
Forest Service, Hamden, CT...... Cheae e 3rd, Lth instar.........13,055
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BicServ..ceersea.. N D 7 u JUNN Ceesaean eevee.s3,252,000
Pennsylvania, Resrdomn. . ... eeeeaenens Y PUDBE.eees-saconnass e 990
MasSaChueet b . s vttt terneenscanocananns D PUDEC . e v v oacanonnnann ee...995

Maryland, MeComb. it cnnreneonancanans P PUDEC .t s v v srennsan e 994
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APPENDIX 1

REPELLENTS OF LATE INSTAR GYPSY MOTH LARVAE
A. P. MORRISB
USDA, APHIS, GYPSY MOTH METHODS DEVELOPMENT LABORATORY

OTIS AIR FORCE BASE
MASSACHUSETTS 02842

THE GYPSY MOTH, PORTHETRIA DISPAR (1..), FRECUENTLY SPREADS FROM INFESTED

TC NON-INFESTED AREAS BY HITCH-HIKING ON RECREATTONAL EQUIPMENT AND TRANS-
PORTED MATERIALS. ANY OF THE DEVELOPMENTAL STAGES CAN BE TRANSPORTED IN

THIS MAWNER BUT PUPAE AND EGG MASSES POSE THE GREATEST PROBLEM.

IW 1973, A PROGRAM WAS INITTATED AT THE GYPSY MOTH METHODS DEVELOPMENT LAB-
ORATORY, OTIS AFE, MA., TO FIND CHEMICAL COMPOUNDS THAT WOULD PREVENT LATE
INSTAR LARVAE FRCM CRAWLING ONTO RECREATIONAL LQUIPMENT AND PUPATING, THERE-
BY REDJCING SPREAD BY PASSIVE TRANSPORTATION OF PUPAE AND EGG MASSES. IN

THE CONYEXT OF THIS TALK, THESE COMPOURDS ARE CCNSIDERED REPELLENTS.

TN LABORATORY TESTS, 2 GT. CYLINDRICAL ICE CREAM CONTAINERS WITH GLASS PETRI
DISH TOPS AND SCREEN BOTTOMS SHRVED AS BIOASSAY CHAMBERS. THE CONTAINERS

WERE LINED WITH STRIPS OF SUBSTRATE (CALLED INSHRTS) 8.3" ¥ 13.3" (21.lem x
33.8cm), TREATED WITH CANDIDATE CHEMICAL COMPOUNDS. FIVE CTH INSTAR MALE

AND FIVE 4TH INSTAR FEMALE LARVAE WERE RELEASED INTO EACH BIOASSAY CHAMBER.
ATR CIRCULATION FROM BELOW THE CHAMBERS WAS PERMITTED BY PLACING THEM ON HARD-
WARE CLOTH RACKS. OBSERVATIONS WERE MADE WYERY 1/2 HOUR FOR ¢ HOURS WITH A
FINAL OBSERVATION AT APPROXIMATELY 20 HOURS. FIVE REPLICATES AND 5 CONTROLS
PREPARED WITH UNTREATED INSERTS WaRE USEL PER COMPOUND TESTED. LARVAE THAT

AVOIDED THE INSERT: WERE CONSIDERED REPELLED.

o
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APPROXIMATELY 147 TNT NUMBERED REPELLA ANT 39 OTHER COMPOULDS AND FORM-
ULATIONS WITH REPRLLENT PROPERTLISS WERE SCREENED, AS & RESULT, 1b ENT AND

3 OTHER COMPOUNDS WERE STLECTED POk FURTHER TESTING. THE RESULTS OF THE

TESTS WITE THASE L7 4] IOTABLE L. AR EYPRESSED
I mg/T4° | . LCETOUE WAS ONLY 2 ENT GOM-
OUNDS, LNT BNT AT,
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THE 3 COMPOUNDS TESTZD ON TAR PAPER AT 1000 mg/ft? (1g/ft2) WERE RETAINED
FOR FIELD TESTE, i.e. ENT 35700 WITH 96% REPELLENCY, BNT 18486 WITH 82%, AND
CHLORDIMEFORM WITH /!¢ RZPELLENCY. CHLORDIMEFORM WAS AGAIN RETAINED BECAUSE
OF ITS RESIDIAL PROPERTY. ENT 1848¢ WAS RETAINED BECAUSE IT HAD OUTPERFORMED

ENT 25700 T3 THE ZARLIAR TESTS.

THE INSECTICIDES SELECTED FOR FIELD TESTING WEEE FMC 33

n

97, SBP 1382, AND
MGK PYRETHRINS WHICE SHOWED 98, 98, AND 92% REDALLENCY RESPECTIVELY, AT THE

DOSAGES SHOWN IN TABL

I

DURING THE 1478 SRATUM, FIRLD TESTS WERE CONTDUCTED USING THE 6 COMPOUNDS

SELECTED BY [ABORATCRHRY TESTS, LARVAL TRAPS OF TAR PAPER, EACH 2090.32 cm?

SATED ON BOTYF sIDES, FOLDED ONCH IN THe MIDDLE, AND FAS-
TENED TC OAK TREEC. 4 TOTAL OF 10 TRAPS, ONE PER TREE, WERE USED FOR EACH
COMPOUND. AN UNTRDATED TRAP WAS SIMITARLY PLACED O THE OPPOSITE SIDRE OF
THE TREE VROM EACH TREATED TRAP AS A CONTROL. COUNTS Or THE NUMBERS OF
LARVAR, PUPAR, ai0 SGL MASSBES OCCURRING ON THE TRAPS WERE MiDE ROUTINELY
FOR THE BEMAIWTER OF THE SZASON.

THE RESULTS OF Thox 1v7t FPIELD TESTS ARE SHOWN IN TABLE 3. ONLY ¥MC 33297
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I ANY PROMISE (068 HeEDUCTION) T PREVENTING LARVAE FROM
CRAWLING N TREATLD A0 PAPWH THAPS T7oh M0 OAX Trozl 1IN AN INFREETED ARDA.

PUZATTNG OF THRE Tak PAPER TRAPS 1%

9. CHLORDIMERCLT FATLED AS A LARVAE
HUT DECREASED THE INCIDENCE OF LARVAE PUP-

REPELLENT {OWLY L7 REIUCTTON)

ATING 0N TAR PARGH TEAPS TY 9% AND THE INCIDENCE OF 2GG MASS IEPOSITION
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8%. HOWEVER, A DOSAGE OF lg/ft2 POR IT IS TOO HIGH TO CONSIDER FOR FIELD
USE. THE OTHER ) COMPOUNDS FAILED. PYRETHRINS AT A DOSAGE HIGHER THAN
Smg/ft2, PERHAPS S5Omg/f+2, MAY BE MORE EFFECTIVE. THE 2 ENT COMPOUNDS
FAILED TO GIVE THE DESIRED PROTECTION BECAUSE OF SHORT RESIDUAL ACTIVITY.

SBP 1382 FATLED BECAUSE OF TOO LOW DOSAGE.

IN CONCLUSION, PROTECTION FROM LARVAE CRAWLING ON CHROMATOGRAPHY PAPER AND
TAR PAPER IN Ti{E LABORATORY WAS DEMONSTRATED BY THE SIX COMPOUNDS BUT ONLY
FMC 33297 SHOWED PRCMISE WHEN APPLIED TC TAR PAPER IN FIELD TESTS. THUS,

NO REPELLENT OR INSECTICIDAL COMPOUNDS TO PREVENT GYPSY MOTHS (LARVAE, PUPAE,
AND EGG MASSES) FROM BEING PASSIVELY TRANSPORTED CAN BE RECOMMENDED UNTIL
FURTHER TESTS ARE RUN. HOWEVER, WE HAVE FOUND A DEFINITE LEAD THAT SHOWS
PROMISE IN THE PYRETHROID COMPOUND 33297. OTHER PYRETHROIDS, AS WELL AS
THIS ONE, SHOULD BE TESTED. SBP 1382, ALSO A PYRETHROID, SHOULD BE TRIED

AT HIGHER DOSAGES AND CHLORDIMEFORM RETAINED BECAUSE OF ITS HIGH REDUCTION

OF PUPAL AND BEGG MASS INCIDENCE.
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TABLE 1. REPELLENCY OF SELECTED COMPOUNDS AT 250 meg/ft2 (SUBSTRATE =
CHROMATOGRAPHY PAPER) 1/ 2/

Repellency

Compound Maximun % Time (Hrs.) 3/
ENT 18486 98 +20

" 35700 88 +20

" 35769 82 +20

" 35522 80 +20

" 35771 70 5.5

" 35770 68 +20

" 35614 58 6.0

" 34288 3h 0.5

" 35768 28 6.0

" [203 20 0.5

" 35898 18 0.5

" 356L5 16 0.5

" 35659 12 1.5

1016 8 L5
Chlordimeform (99.3%) 82 +20
Paradichloroberizene 22 0.5
Citral 18 1.0

1/ Solvent: Acetone
2/ Used © replicates of 10 larvae, 5 of each sex
3/ Time in hcurs at which maximum repellency was recorded
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TABLE 2. REPELLENCY OF SELECTED COMPOUNDS AT VARIOUS DOSAGES (SUBSTRATE = TAR PAPER)l/

Dosage Repellency
Cempound ng/ft° Maximum % Time(Hrs)g/ Scolvent
ENT 18486 1000 82 +20 Acetone
ENT 35700 1000 96 £.0 "
Nor-Am Chlordimeform (99.3%) 1000 6L +20 "
MGK Pyrethrins (20%) 5 92 1.5 "
FMC 33297 (3.2 EC) 50 98 5.0 "
SBP 1382 (21,9%) 50 98 6.0 "
TH 6040 (W 25) 50 30 2.5 "
CGA 18809 (97.8%) 50 16 0.5 .
CGA 18809 (50 WP) 50 78 +20 H,0 + Triton x 100
Sandoz Thurcide (16B/gal) 50 26 0.5 " " "
Abbott Dipel WP (7.26b T1U/1b) 50 18 0.5 " " "

1/ Used 5 replicates of 10 larvae, 5 of each sex
2/ Time in hours at which maximum repellency was recorded



TABLE 3, EFFECTIVENESS OF COMPOUNDS IN REDUCING INCIDENCE OF GYPSY
MOTH LIFE STAGES ON TAR PAPER TRAPS, 1975
Percentage of Reduction

Dosage Larvae Egg
Compound mg/f12 (5ths and 6ths)  Pupae Masses
MG 33297 50 88 91 95
Nor-Am Chlordimeform 1000 L3 99 89
SBP 1382 50 22 70 L3
MGK Pyrethrins 5 2L 39 33
ENT 35700 1000 -28 -22 -9
Ent 18486 1000 6 -3 ~-126
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