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Report Type: Interim

Project Leader: Winfred H. MclLane, J. A. Finney

Although work was not continued during this reporting period, work conducted
from April 1, 1977 - September 30, 1977 was promising enough to indicate that
it should continue. Detergents such as light water, Top Job and Pine Scent
should be further investigated as ovicides.

Emulsifiers such as Sponto AK 16 - 95 prevent hatch when applied to egg masses.

Materials such as Orthene, Sevin, Resmethrin, FMC - 45498, FMC - 33297 and
Bicethanomethrin have prevented hatch when applied to egg masses in a liquid
formulation.

Dust applications of Dimilin, Dylox, Gardona, Orthene, Diazinon and Folpet
have also reduced hatch when applied to egg masses.

A number of requlatory personnel within the field have been contacted to get
their feelings as to what kind of treatment could best help them. The general
response was that they needed a treatment for house trailers, recreational
vehicles, yard equipment and furniture. They are very interested in a deter-
gent and/or dust treatments that could be used either when the larvae are
active or after egg masses have been deposited on the surface of the reguiated
article. It was felt that log treatment was lower on the 1ist of priorities.

The insecticide section has recently discussed reguiatory treatments at a
number of section meetinas. The feeling is that we may already have the right
materials, we only lack the proper technique to apply them. A micronized

ODT gun has been acquired to start work in application techniques. A number
of chemical companies have been contacted to acquire dust formuiations to be
Taboratory tested for possible use in regulatory treatment.
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No work was conducted as all available time was used conducting irradiation
test with various formulations of nuclear polyhedroris virus.

This work will be completed and a final report proposed during period
April 1, 1975 - September 30, 19378.



Project Number: GM 7.1.2

Project Title: Delayed Effects of Sub-lethal Dosages of Insecticides on
Fecundity and Fertility of Gypsy Moth

Report Period: October 1, 1977 - March 31, 1978

Report Type: Final

Project Leaders: R. G. Reeves, P, Yelton

Abstract:

Laboratory strains of gypsy moth larvae were reared on artificial diets treated
with Sevin 80S, Dylox 80S, Orthene 75S, and Dimilin 25W. Sub-lethal dosages

of each pesticide was established for 1st, 2nd, and 3rd instar larvae, Larval

mortality, pupal and egg mass weights, egg hatchability and larval development

of the next generation is reported in this paper.

Methods and Materials:

Niet: The artificial diet used in these tests was Yamamotos' Tobacco Hornworm
diet modified for rearing gypsy moth (1). Batches of diet from 2 to 3.5

were mixed in a waring blender and poured into 2 or 3 oz. solo cups. These
cups were put into 16 oz. (paper can) cup with 15 larvae infested on each cup
of diet. At least sixty insects were infested on untreated diet faor controls
to mopitor with each test. A1l test cups were held in an environmental chamber
at 279 € and 60% humidity.

Insecticide Solution: Stock solutions of insecticides were prepared by weighing
25g of each one into a 11 Erlenmeyer flask and diluting to 600 ml with H,0, A
teflon stirring bar was put in each flask and the solution was mixed viggrous1y
while pipeting aliquots for dilutions. Stock solutions were stored in a refri-
gerator, and they were made fresh weekly.

Diet Incorporation and Analysis: Aliguots from the stock solution were diluted
with water and a small amount of acetone to yield the desired treatment level.
Concentration levels {ppm or ppb) of insecticides were based on the total weight
of the diet, and the appropriate dilutions were added to the diet with a

Burette during the mixing process. Diets were biended for 3 minutes at high
speed after the addition of the insecticides.

Diet samples containing Orthene , Carbaryl , and Dylox were extracted and
analyzed by G.L.C. to check accuracy of the technique. Orthene and Dylox was
extracted basically like biological samples described by Reeves et al. (2) and
purified by partitioning between 2 immiscible soluents, Hexane and Acetonitrile,
Wiersma et al. (3) A GLC method developed by Chevron Chemical Company was used
for Orthene, and a modification of this method was used for Dylox. Carbary]l
was extracted by blending 25 gm diet samplers in a 11 blender jar with Acetone
and analyzed by methods described by Sevins et al. (4) All diets were fortified
with 10ppm of pesticide for analysis and the results proved the technique
accurate within + 0.15 ppm. The absence of a reproducable GLC procedure for
Dimilin prevented its being analyzed for accuracy.






Dimilin 25W - As is indicated in table #4 and figure #4 it takes a much lower
concentration of Dimilin to achieve sub-lethal dosages of insects than any of
the other insecticides tested. Mortality results were much more erratic than
the other pesticides. Also the same concentration of Dimilin mixed at different
times produced 4 highly variable mortality results. Inaccuracy of the diet
incorporation could have contributed to the erratic mortality. We did not

have a reproducable G.C. method to monitor Dimilin levels in the diets.

Many larvae that survived LD 80 and above would prey upon those that had
pupated. Very few adult females emerged from these treatment levels. The
female larvae would reach 6th instar and live several days past time to
pupate and then die attempting to spin. Surviving pupae from the Dimilin
experiment compared to controls disclosed 1ittle difference in weight.

Pesticide effect on the subsequent generation: Ten egg masses from each test
were monitored for egg hatchability, and the hatch averaged ca. 72% for insects
reared on treated or untreated diets. In some cases the controlled hatch was
lower than the treated hatch, but there was no significant difference in the
overall average.

Five hundred Tlarvae from each test were reared to 3rd and 4th instar on untreated
diet. Larval development of those from parents reared on treated diet was no
different from the controls.

It is our conclusion that sub-lethal dosages of the 4 insecticides in artificial
diet of laboratory strains of larvae has 1ittle or no effect on the fertility
and fecyndity of the gypsy moth.
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Table #1 {Cont'd)

Pupae 1/ Larvae  Egg Mass Pupae 1/ Larvae Egg Mass 3/

L-11T Weight % Mor- Weight % Mor- % Mor- Weight Weight % Mor- weight % Mor- % Mor- Weight

(gm) tality (gm) tality tality {gm) (gm) tality (gm) tality tality (gm)
3.0 .8993 13.4 L4102 0 24 .6032 1.4588 0 .6732 21 0 .6463
7.0 1.1663 8.3 .3041 11.76 20 L4774 1.3974 86 .6653 33.3 0 .6804
10.0 1.3476 6.5 .3701 27.4 10 L4927 1.3685 0 .6102 0 0 .4939
11.0 .8681 39.6 .3989 7.9 70 .5831 1.5473 83 .5783 33.0 0 .7469
12.0 1.2009 30.0 .3097 23.5 80 .5642 1.5666 0 .5572 0 0 .7098
15.0 1.0667 31.86  .3956 6.17 40 .4636 1.5582 75 .6701 37.5 0 .7642
20 .7630 32.55  .4430 18.5 80 .4602 1.6759 87 .5136 14.28 O .5562

1.0045 .3759 .5206 1.5108 .6097 .6568
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/ SaTvae gy Maase 3 Pupae parvae nagg Ms oL 8/

L-1 e gnt 5 Mor-  Weight . Mor- 5 Mor-  Weight  Weight % Mor- Weight % Mor- % Mor- Weight

{gm) tality {gm) tality  tality  (gm) (gm) tality (gm) tality tality (gm)
.75 1.5810 11 .5464 0 28 L4647 1.4437 0 .6407 0 0 L4016
1.5 1.3664 0 L4873 8 8 .5076 1.3768 21 .6981 1 0 L4467
3.0 1.0112 28 L3744 12 55 .5990 1.3420 0 L5535 10 0 L5730
4.5 1.5163 5 .5302 0 12 L7733 1.5201 20 532 0 0 .6542
5.0 1.de29 0 61971 0 30 .3291 1.4454 17 .6224 0 0 B3
7.0 1.5440 4 .5766 0 90 L4006 1.7032 0 .5298 0 0 .5968
Overall average

1.4138 .5223 10 L4790 1.4718 .5962 .5508
L-11
1.0 - - - - 4.0 - - - - - 0 -
2.0 1.5367 32 .5b521 18 15 .6496 1.6602 0 .5887 0 0 .6444
6.0 1.0362 9 4787 4 54 .5007 1.6899 0 .6532 0 0 699
7.0 .71172 38 .2960 26 60 LT3 1.4643 51 .6411 13 ¢ 6492
9.0 1.3261 44 .2654 22 98 .5206 1.4569 21 .6224 0 0 .5873
10.0 .9416 0 L4144 44 72 .3027 1.3882 0 .6130 14 0 .5920
Overall average

1.1114 .4013 .4892 1.5519 .6236 .6344
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Table #2. (Cont'd)

L-1IT Weight % Mor- Weight @ Mor- % Mor- Weight Weight % Mor- Weight % Mor- 7 Mor- Weight
{gm) tatity {gm) tality  tality (gm) (gm) tality (gm) tality tality ({gm)
3.0 - - - - 2 - - - - - 0 -
4.0 - - - - - - - - - 0 -
5.0 1.4736 12 .5846 0 50 .5655 1.5469 11 .5900 0 0 .4993
6.0 1.3375 50 .5618 20 78 .4202 1.4601 25 .5973 33 0 .6742
7.0 1.2132 50 .3392 22 81 .6797 1.4233 0 6482 57 0 .6736
9.0 .9886 24 .5459 85 98 .5017 1.5632 0 .6329 0 .6582
10.0 1.2006 40 .5074 40 99 .3968 1.5076 44 .6894 0 .5460
overall average
1.2427 .5077 .5127 1.5002 .6315 .6102
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Tahle #4.

Pupal, Larval, and Eqq Mass Weights, Pupal and Larval mortality of Insects on Dimilin 25WF

_.9 L_‘

Ean~ TREATED DIET UNTREATED DIET
star Pupae 1/ Larvae fgg Mass 3/ Pupae Larvae £gg Mass 3/
L-1 Weight - Mor- Weignt Mor- Mo - Meiaht Weight © Mor-  Weight " Mor- . Mor- Meight

{gm’ tality {(agm} tality  tality  {agr (am) tality (gm) tality tality (gm)

JJ0 0 - - - - 9 - - - - 0

015 1.6877 3 7959 0 17 L4297 1.5781 13 .4984 6 0 .6460
0.25 1.7099 4 L7633 0 27 L5619 1.1998 0 ~4142 0 L4266
1. 1.7237 15 .6994 1 12 .6230 1.5983 8 .6012 0 0 .6489
3. 1.71172 13 AT 10 L6595 1.6448 75 .4990 33 Q L4802
5. 1.7343 28 .6734 0 12 5553 1.27839 20 .6002 4 0 .6375
7.0 1.6944 a7 76270 33 14 6764 1.6692 10 5144 1 0 .5981
10.0  1.6582 67 7307 &7 35 .Hh372 1.5933 60 .6156 20 0 .543¢
12.9 1.63n2 78 .594948 75 H) L3814 1.6746 0 .5505 30 0 L4619
15 1.4300 24 5664 52 9 RASE 1.6989 L6431 0 0 .6200
Overall average

1.6634 LJieb .5444 1.5484 L5484 .5636
L-11
25 - - - - 6 - - - - 0 -
4.0 1.732] 0 L6454 0 15 .5425 1.6990 a3 .6272 0 0 .6073
7.0 - - - - 12 - - - - - 0 -
10 1.6471 76 L6214 70 "0 L6002 1.6563 0 .5833 0 0 .6212
12 1.4256 2F R 1 75 .6519 1.6325 3 L6401 29 0 .5166
15 15647 19 5963 1 Bl L3276 1.6€34 33 .5862 1 0 L4134
Average

1.5933 RCRERE 5305 1.6628 .6401 .5546

Treated and Untreated Diet.
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Table #4 (Cont'd)

ppm
+ In-
star
L-1I1 Weight % Mor- Weight % Mor- % Mor- lWeight Weight % Mor- Weight % Mor- % Mor- Weight
(gm) tality (gm) tality tality  (gm) (gm) tality (gm) tality tality (gm)
.25 1.7123 15 .7351 28 12 .5295 1.4891 0 .6451 32 0 .3821
12 1.6899 88 L7116 83 50 .6174 1.6848 20 .6174 16 0 .5673
15 1.6944 16 .7518 29 90 L4244 1.5006 51 .5437 11 0 .5812
18 1.5543 0 .5941 7 98 .5861 1.5431 0 .6361 0 0 L4371
Overall average
1.6627 .5143 1.5544 .6105 0 L4919
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Project Number: GM 7.1.3

Project Title: The Effects of pH and Temperature on the Chemical
Stability of Carbary]l and Orthene .
Report Poriod: October 1, 1977 - March 31, 1978
Report Type: Final
Project Leaders: R. Reeves, J. Yarko
ARETRACT

The hydrolysis rates of Sevin 305 and Ortheng 758 wepe established at pH values
ranging from 5 to 12, and temperatures of 25  and 35~ C. Quantitative analyses
were accomplished using gas-liquid chromatography..

Introduction:

Many pest control failures are attriputed to the acidity and alkalinity of the
water used in preparing the pesticide spray solution (1) Carbamates and
orqanophosphates in particular, have short half-Tives {duc to hydrolysis) in
pH medium above 7.0 (2).

This study investigates the :ate of hydrolysis of Sevin 80S and Orthene 755
at varying pH valves and temperatures in order to estimate the maximum halding
time pf these pesticide mixtures prior to application.

Methods and Materials

Sevin and Orthene was mixed according to label instructions except the water
pH was adjusted prior to adding the pesticide - in a 1000 ml erlenmeyer flask.
A teflon stirring bar was put into the flask and the mixture was agitated
durirg the entire time perind,

Orthe:e 758 was tegted at pH of &.C, 2.0, 10.0, and 12.0. AJl mixtures were
held at 25~ and 357 C in a constant temp water Bath. The 8H values used for
Sevin 20S was 5.0, 7.0, 8.0, 9.0 and 11.0 at 25~ C, and 35" C.

The mi<tures were sampied and extracted immediately after adding the pesticide.
These extracts were used for standards to measure the degradation rates of the
mixtures at 24, 4&, and 72 hours. A4t termination of a time period five - 25 ml
aliquots were pipeted into a 50t ml. separatory funnel, and the pH of the
solution was immediately adiusted to 6.7 to prevent further hydrolization.
The insecticides were extracted with three - 25 ml portions of CH2 CL2 and
dried by filtering through Na, SOQ.

An inttrumental procedure developed by Cook et al. (3) was used to analyze
Sevin, and a modification of Chevrons Method (4) was used for Orthene.



Table No. 1 - Hydrolysis rates of Sevin 80S

25° ¢ 35° ¢
pH . Hydrolysis % Hydrolysis
24 hr. 43 hr, 72 hr. 24 hr. 48 hr. 72 hr.
5 3 b 7 4 2 5
7 5 23 25 8 22 29
8 45 53 61 59 70 81
9 62 64 g4 73 97 100
11 93 28 100 99 100 100

Table No. 2 - Hydrolysis rates of Orthene 75S

S0 0
25 ¢ 357 C

pH © Hydroiysis Hydrolysis
24 hr. 4% hr. 77 hr. 24 hr. 48 hr. 72 hr.
& / . 4 14 20

Y 28 41 is 26 31 24

10 56 e gIs 77 a2 96

12 g (RS fon 49 100 100



Results and Conclusions:

Table No. 1 presents the hydrolysis rates of Sevin 80S. At 250 C, it is stable
to hydrolysis at the acidic pH of 5.0. However, at pH 7.0 guick rise in the
hydrolysis rate was observed and increased with the increase in pH. The half-
Tife time is about 6 days at pH 7.0, about 40 hours at pH 8.0, Tess than 24
hours at pH 9.0, and less than 1 hour at pH 11.0. At 35° C Sevin remains
stable at pH 5.0. But the half-life time decreases to about 5 days at pH

7.0, and 1ess than 24 hours at pH 8.0. At pH 11.0 the half-life time is
probably 4 to 10 minutes.

Table No. 2 presents results from the Orthene 75S tests. Orthene is more
stable at a pH medium over 7.0 than parathion and some other ogganophosphates
(4). Orthene 75S is stable at pH 8.0 for up to 72 hours at 25 C. But it is
over 25% hydrolized at pH 9.0 and the half-1ife time is less than 24 hours at
pH 10.0. The hydrolysis rates of Carbaryl and Orthene is dependent upon both
the pH of the water and the temperature at which the solution is stored.

Sexin 80S gixed with water at pH 3-5 and stored at a temperature between

257 and 357 C should maintain its stability for up to 72 hours. However,
the pesticide mixed with water at pH 7 or above should not be held more than
4 hours.

The holding time of Orthene 755 is not as criticg] as Sevin 80S in water at
pH abgve 7.0, 1t could be held at pH 8.0 and 25~ C for up to 72 hours. But
at 357 C it should not be held for more than a few hours.

References cited:
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Table 1. larval, Pupal and Eqq 'ass Counts from Burlap Band Monitorina,
Pike County, PA 1977, iNumbers are totals from 600 bands
distributed in 2 nlots?.

# of Number Number Number of

Dosage Applications Larvae Pupae Ega Masses
0.06 1b/gal/A 1 448 26 0
0.06 Tb/gal/A 2 0 0 0
0.06 1b/.5 gal/A 2 59 0 0
$.33 1b/gal/A 2 12 0 0
0.03 1b/.5 gal/A 2 17 0 0
0.03 1b/.5 gal/A 3 0 0 n
0.03 1b/gal/A 3 0 0 a
Check None 25,157 12,060 1,127

Fach center 10 acre plot was surveved both pre-and post sprav for egg masses.
This ega mass survey was accomplished using the diagnostic prism method
developed by the USFS. Table 2 reflects the average eaq mass populations
for 1977 treatments. ‘

Table 2. 1977 Prism Point £gg Mass Counts, Pike County, PA (average of

3 plots)

PimiTin £ of # Spring = Fall
Dosage Applications Fga Masses/A Egg Masses/A
0.06 1b/qgal/A ] 711 0
0.06 Th/aal/A 2 1788 n
0.03 1b/qal/A 2 1883 0
0.03 ib/gal/A 3 636 0
0.06 Ib/.5 gal/A 2 1630 0
.03 1b/.5 qal/A 2 841 0
0.03 1h/.5 gal/A 3 1592 0
0.06 Tb/.5 gal/A 1 1063 0
0.03 1b/.5 gal/A 1 1509 0

Checks None 1994 910
(averaae of 10 plots)

-26-



Visual defoliation estimations were made at pre-spray and at peak defoliation
in increments of 20 . [n all cuses the pre-sprav estimates fell within the

0 - 20% defoliation range. Post spray estimates also fell within 0 - 20%

for the treated areas whereas the checks fell in a range from 60 - 100%
defoliation. ‘

A1V rates and dosaaes of Dimilin W-25 applied by air in 1977 to forested
areas gave excellent foliaae nrotection. These same formulations caused

eqa mass populations to be reduced to a '"non-detectable' level using current
survey expertise,






Whije foliage coverage has been good with most treatments, insect mortality

has often been less than expected. It is possible that the lack of activity

is due to the effects of ultraviolet irradiation on the virus. A number of
investigators have reported on effects of ultraviolet radiation on insecticides,
Bacillus thuringiensis and insect viruses (David, 1968, Krieg, 1975, Cantwell,
1966, and Bullock, 1970.) It has been determined that wavelengths near 307.5
nm undoubtedly play an important role in the breakdown of virus in the field

(Bullock, 1970).

The stability of gypsy moth NPV was first studied by the U.S. Forest Service,
Hamden, Connecticut. The standard molasses formulation and a Pro Tec® 100
(ultraviolet absorber) mix were evaluated in natural sunlight. Those tests
indicated that ultraviolet radiation is critical in determining efficacy of

NPV.  Thereforey it was determined that work shquld be done to establish a
suitable formulation to minimize the effects of ultraviolet light.

In tests by the U.S. Forest Service, Pro Tec 100 had exhibited some potential
as a good screening agent. However, all tests were conducted outdoors in early
fall. As the Hamden laboratory had no indoor ultraviolet simulator, the U.S.
Department of Agriculture, Gypsy Moth Methods Development Laboratory at Otis
Air Force Base, Massachusetts was asked to do a series of ultraviolet tests
comparing the standard formulation and Pra Tec 100,

Methods and Materials:

A Westinghouse sunlamp FS 40 and a blacklight blue F 40 BLB lamp were used as

a source of ultraviolet radiation. Sunlamp FS 40 covers a wavelength of 275 -
575 nm and peaks at 310 nm.  The blackiight blue peaks at 365 nm and covers a
range from 250 - 500 nm. This lanp combination was recommended by Westinghouse
to simulate uv radiatipn on a clear June dav. This was as close to actual field
conditions as we could get in the Taboratory without spending large sums of
money for sophisticated eguipment.

Lamps were mounted in a plywond made box 44 h x 96 w x 137 1 cm. In initial
tests all surfaces of the chanber were Tined with aluminum foil. After the
first series of tests were completed, foil was removed from all surfaces except
directly over the lamps. Lighting was extended directly over the center line

'l

of the chamber floor on adjustable chains. Lighting was & c¢m above foliage
in some tests and 20 c¢m in others.

Tender northern red oak seedlings were treated in a spray chamber with the
experimental formulations {(McLane, 1973). five seedlings were used for each
formulation. Treated plants were then exposed to the ultraviolet radiation for
various periods of time. A similar group of plants, treated with the same for-
mulations, were not exposed. After treatment, newly moulted second instar,
laboratory reared, gypsy moth larvae were exposed to treated foliage for a 48
hour period. Twenty larvae were exposed to each plant; the foliage was nearly
all consumed at the end of the 48 hour period. Test insects were then trans-
ferred to rearing containers (5 x 9.5 cm) with 55 ml of artificial diet, Ten
insects were reared in each container in an envirommental chamber at 23~ C and
12 hour photoperiod.
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Mortality readings were made daiiy for at least 16 days in all tests. In some
tests readings were extended to 30 days. Mortality appeared to peak in 16 days,
then level out and peak again at about.25 to 30 days. It was decided to
terminate tests after 16 days because we felt mortality after that time could

be due to horizontal transmission.

Resuits and Discussions:

Initial tests were conducted with a blacklight blue and sunlamp in combination,
7.6 cm, above the folijage. Tests were conducted,using Hamden, CT virus lot #35.

Dosage was 1.54 g/ac applied in 2 gal (2.64 x 10" PIBs/ml1). A series of formu-
Jations and exposure times were compared (Table #1).

Table 1. Effect of exposure to Westinghouse FS 40 Sunlamp and F 40 BL Black-
light used in combination, 7.62 cm above treated foliage.

Time of exposure of plants to uv

5 Min. 15 Min. 30 Min, 60 Min. 120 Min.

Percent Mortality After 16 Days

Formulation NO UV NO OV NO UV NO uy NO LV

Check 4 2 1 4 1 1 4 4 3 1

NPV+H20 . 46 59 57 3 30 6 59 0 63 5

NPV+PT 1~ 64 35 66 23 60 7 76 11 69 16

NPY+PT 22/ 72 45 69 41 70 32 78 44 79 39

Nev+pT 3 50 6 87 42 90 45 78 4Q 15 22

std. (Shade)¥ 70 60 74 74 59 61 55 70 51 53

1/ Standard Pro Tec® 100 formulation used at 8 parts water to 1 part Pro Tec® 100.

2/ Standard Pro Tec® 100 formulation used at 8-1 with double the ultraviolet
absorber.

3/ Standard Pro Tec® 100 formulation used at -1 with triple the ultraviolet
absorber.

4/ One pound of Shade/acre, 3 percent chevron spray sticker, 25 percent molasses

and water.
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A test was conducted using a combination sunlamp and blacklight blue, 7.6 cm
above treated foliage, to determine the stability of the standard Shade®
formulation. Application dosage and rates were as before. (Table 4).

Table 4. Effect of 3-6 hour exposure to UV {sunlamp and hlacklight blue)
on standard Shade formulation.

Percent Mortality After 16 Days

Formulation NO UV 3 HR 4 HR 5 HR 6 HR
Check 0 9
Std. (Shade) 71 65 66 69 54
— _

A test was conducted using 3 experimental formulations of charcoal, coppertone
and sunscreen gel. The formulations were poor as the ingredients did not
blend well and efficacy was poor compared to the standard formulation (Table 5).
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Tabte 6. Test results when larvar were exposed to treated foliage for various
amounts of time,

Percent Mortality After 16 Days

Days on
Formulation Foliage NO UV 30 Min. UV (Combo)
Check ? Q 2
3 2 1
4 3 2
6 1 2
NPV - H20 2 79
3 66 ]
4 62 16
6 93 9
NPy + PT 2 2 61 31
3 87 53
4 68 4?
6 93 ' 75
Std. (Shade) ? 71 77
-3 53 57
4 63 77
6 33 91
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A test conducted to determine ii the addition of a green pigment to the
Pro Tec® formulation would give extra protection (Table 7).

Table 7. Effect of addition of green pigment to Pro Ted formulations.

Percent Mortality After 16 Days

Formulation NO UV 30 Min. wv
Check 0 1

NPV + HZO &7 86

NPV + 2 + 17 green dye g 3

NPV + 2 + 2% green dye {3 32

NPV + 3 2% green dye 64 44

Std. {Shade) . i

1/ Sunlamp and blackiinnt wers gocd 1de oo ide ) 7.6 cm above treated

foliage.



A test was conducted to determine what component in the standard formulation
was acting as the ultraviolet screen., Earlier testing with pyrethrins indi-
cated that molasses was an effective ultraviolet absorber. This test would
confirm earlier findings (Tahle &).

Table 5. Ultraviolet screening test using various components of standard
NPV formuTation, '

Percent Mortality After 16 Days

Formulation NG UV 30 Min. V/
Check 2 V4
Std. (Shade - molasses) 35 29
Std. (Molasses only) 40 49
Std. (Shade only) 45 29

1/ Sunlamp and blacklight were used side by side, 3" (7.6 cm) above treated
foliage. Test was conducted using Hamden, CT virus, lot #35. Dosage
and rate of application was 1.45 g/2 gal/ac. (2.54 x 107 PIBs/ml)

At a virus formulation meeting held in Chicago, I11inois, March 9-10th, 1978,
Py, Mason suqgested that we shou’d not expose treated plant: to radiation
source below 300 nm since wavelengths less than 300 nm rarely penetrate to
the earth surface.

As the Tamp gives out considerable power below 300 nm, we might eliminate
some potentially good ultraviolet screening materials.
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Mylar type "A" (10 mil; ©.7% m:) polyester £ilm {DuPont) will cut out all
radiation emitted by the £S 40 sunlamp below 315 nanometers (nm) (W.B. Sisson
and Caldwell M.M. 1975). Therefore, tests were set up using filters compared
to the standard no filter technique (Table 9).

Table 9. Test results witn 3 formulations of virus exposed to ultra-
violet radiation, with and without polyester film filters.

Percent Mortality After 16 Days

15 Min. Exposure 30 Min. Exposure
Formulation NO LV LV 1w/ NO UV UV 1Y opd/
Check 1 2
NPY 4 H,0 5 0 2%, 2 1M 12 3 5
NPV + PT 2 26 33 17 63 36 5] 41 41
Std. (Shade) 34 55 52 55 55 49 43

1/ One filter used 1.2 cm below lamps.
2/ Two filters used, one on top b “he ciner, 1.2 un below lamps,

3/ Sunlamp and blacklight blue were used 7.6 cm above foliage.

r

Test results indicate tnat 1 destingnouse wuniamp FS 40 and Blacklight blue
F a0 BLE, used in cunbination, % o abous treated foliage, 15 a suitable
way to test ultraviciet radiivor rtiectly on yivus formulations. Using this
technique favorable foreoianion, can o107 he identified from mediocre
mixes.

Preliminary tests with filters 1o oiningre radiation below 315 nm indicate
that the filters are having an etrect o tne reaction of the active materials,
Totesting nust e condl tod before a conclusion can be made.

However, additional

Little if any positive results wevre phratned hy incorporating color pigment
into the Pro Tec formulations.
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It was found that blacklight blue lamps, 20 cm above the treated foliage had
1ittle effect on NPV. This indicates, as Westinghouse engineers stated,
that one needs to use the sunlamp and blacklight in combiration.

In a'l tests, the standard (Sh.-+) formulation appeared to he superior to
all other formulations tested. Until an improved formulation is developed,
it is recommended the standard be used. The formulation seems to be stable
as it withstood 6 hours exposure to ultraviolet radiation.

Since shade and molasses are nnt particularly easy to mix and work with, and
1ittle formulation work has been conducted with gypsy motn NPV to date,

it is very important that formuiation work get started with this material as
soon as possible, If ultraviorct radiation is a detrimenta! factor altering
the efficacy of microbials, tiher an active screening program should be
initiated to ascertain the hest ‘possible radiation absorbers.
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Material Dosage-Tb Al/A Rate/A No. Applications No. Plots

Dimi Tin W-25 0.02 0.5 gal. 2/ 3
Dimilin W-25 0.02 1 qt. 2 3
Dimilin W-25 0.07 0.5 gal. 2 3
Dimilin W-25 0.01 1 qt. 2 3
Checks 0 0 0 6 2/

1/ The first application will be applied when 100% of target insects
are hatched or approximately 10 days prior to the 2nd application
applied at normal treatment.

2/ These six untreated checks will serve a dual purpose and be used
for comparison and evaluation for both objectives 1 and 2.

Methods:

An area in Clinton County, PA has been tentatively selected as an area that
meets the following criteria for establishing study plots: (1) a healthy

fieid infestation of gypsy moth in which there has been no more than 1 year's
noti:eable defoliation prior to the test year, (2) a readily measurable
population of egg masses and {3) a predominance of preferred host trees (oaks).

Forty-five 50 acre (20 ha) square plots will be laid out by establishing an
accessible base corner and plotting boundary lines using compass headings
(see Figure 1). Within each pf these spray plots a centrally located 10 acre
(4 ha) unit will be establisned wheore all <ampling data will be coliected
throughout the study period.

The corners of each 50 acre (20 ha) plot will be marked with double ribbon
and small 2"x3" (5 cm x 8 cm) paner tags to identify the plot and corners.
A single orange Tine comprised of 12" (30 c¢m) or less streamers will mark

2 opposite boundaries of a plot to facilitate location of the inaccessible
corners. A single pink 1line will Tead from an accessible point and connect
all prism sampling points located on 10 acres (4 ha) within each 50 acre
(20 ha) plot.

A1l material will be applied aerially using the USDA, APHIS airplane. When
feasible, the second apnlication will he flown perpendicular to the first
on those plots receiving 2 applicaticns. Communications will be maintained
between a ground spotter man and the spraying aircraft by two-way radio.

If available, quidance will be facilitated by using the Loran-C navigation
Sys tem.

Evaluatian:

Each 10 acre (4 ha) plot will be surveyed both pre- and post-spray for egg
masses. This egg mass survey will be accomplished using, with modification,

-40-



the diagnostic prism method. Fach studvy unit will have 20 prism points
established in it. The eqq ma<+ data will be recorded on the form shown
in Figure 2.

In addition to the egg mass survey, each plot will have 200 burlap bands
(approximately 9" or 23 an in size) attached to host trees 4" (10 cm) and
larger in diameter and to monitor late larval and pupal numbers and egg
laying activity within the sampling units. Ten of these bands will be
recorded 3 times; once during late larval activity, once during pupation

and the last time after eqg laying has occurred. Fach band will be numbered
and its identity carried throughout the study as shown in Figure 3.

Fach plot will be appraised at peak defoliation by making an estimate of
foliage protection,

Treatment efficacy will be expressed in terms of Jarval and pupal popula-
tion reduction and egg mass reduction.

Duration of Project and Report Schedule:

The project will run from January 1, 1978 to December 31, 1978. Progress
reports will be provided monthly with a preliminary progress report included
in the September 1978 lLaboratory Report. A final recommendation will be
published shortly after termination of the report.

Cooperators and Participants:

Pennsylvania Department of Environmental Resources
Bureau of Farestry, MHspv-st e 00
Pennsylvania Game Commissiorn
Pennsylvania Fish Commi oin

Clinton County GM Loordinator
Thompson-Hayward Chemical Company
Environmental Protec: o Saen oy
USDA-FS

USDA-APHIS-PiTot, Jack rendeeson
USDA-APHIS-Methads Develaument “tarf
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Project Number: GM 8.1.3

Project Title: Laboratory Screening of Candidate Pesticides Against the
Gypsy Moth

Report Period: October 1, 1977 - March 31, 1978

Report Type: Interim

Project Leaders: Winfred H. McLane, J. A. Finney

The primary objective of this laboratory screening project is to collect mor-
tality data on registered and experimental compounds and formulations poten-

tially useful against all stages of the gypsy moth, evaluating this data and

selecting suitable materials for field testing.

The following tests were conducted using the standard oak seedling technique.

Table 1. Comparing an oil formulation of Dimilin ® to a water formulation
using 25 w/p in both mixes.

Percent Mortality

Days after
Dosage Orchex 01l MWater treatment
0.0001 1b. AI/gal/AC 75 49 8
0.0004 1b. Al/gal/AC 90} 92 8
0.0009 1b. Al/gal/AC 100 100 8
0.0039 1b. Al/gal/AC 100 100 8
0.0156 1b. Al/gal/AC 100 100 8
0.0625 1b, Al/gal/AC 100 100 3
Check 3 3 8

There appeared to be no substantial difference between the two mixes when
tested under laboratory conditions using second instar gypsy moth larvae.
However, at the lowest dosage the o3l formulation did give superior results.

A number of tests were conducted using wnuplex and Target NL stickers. The

tests were conducted to determine the offectiveness of Target NL when used
with Imidan® and Sumithion .
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Tabla 7. Test results when cunvaring two stickers in a formulation of
Imidan® 1E.

Percent Mortality

Days after

Material Dosage Wrather Phoplex Target NL Treatment
Imidan 1E 1.0 1b. Al/gal/AC 7.6 cm 79 1/ 67 1/ 5
) " 7.6 cm 9% 2/ 75 2/ 5
" " 7.6 cm 93 3/ 60 3/ 5
Chedr . - 0 0 5

——— e e o e - -

1/ ne percent sticker
2/ Two percent sticker
3/ Three percgnt sticker

When tested with Imidan @ 1E, Target® KL gave fair results after 7.6 cm of
rain. However, Rhoplex gave much better results.

The two stickers were then te<ted using a formulation of Imidan® 50 w/p.

Table 3. Test results when comparing two stickers in a formulation of Imidan

50 w/p.
Percent Mortality
Days after
Material Dosage Weather  Rhoplex  Target NL Treatment
I an Hu 'W‘/'P FLU L. f;/ ST L0 Ll e 'I/ 09 ¥ A
" 7.6 cm 91 2/ 3
" /.o Be o3/ 13 7 A
Check - - 0 0 4

1/ One percent sticker
2/ Three percent sticker

3/ ‘tive percent sticker

When tested with the [midan 50 W/F foruulation Rhoplex - looked far superior
ta the Target® NL formulation.

The two stickers were then tested with Sumithion 8E.



Table 4. Test results when comparing two stickers in a formulation of
Sumithion® 8E.

Percent Mortality

Days after

Material Dosage Weather  Rhoplex  Target NL  Treatment
Sumithion 8E 1.0 1b.AI/gqal/AC 2.5 cm 91 1/ 91/ 5

! " " 99 2/ 31 2/ 5

! ; " 99 3/ 20 3/ 5

! " 7.6 cm 97 1/ 19 1/ 5

" ! ! 100 2/ 17 ¢/ 5

! " " 100 3/ 6 3/ 5

! " ) 100 4/ 12 4/ 5

! ! : 100 5/ 35/ 5

1/ QOne percent sticker
2/ Two percent sticker
3/ Three percent sticker
4/ Five percent sticker
5/ Ten percent sticker

In general Targeté NL performed very noorly and would not be recommended for
use as a sticking agent.

Additional testing was conducted using Diwilin® 25 W/P with water, oil, oil
and emulsifiers.
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Table & Test results usina two evperimental formulations of Oimilin

Percent Mortality

Days after
Material bosage Fouiroil+H,0 1/ Savol 01}*H20 2/ Treatment
Dimilin 0.25 1b.AI/gal/AC 100 100 11
! 0.06 1b.AI/gal/AC 100 100 11

Check - 0 0 11
1/ 497 HZO - 49% Orchex oil - 2 Triton X-190
2/ 507 Savol =~ 50% HZO
A bicassay was made on a DDT sample for V. LaFleur.
Table 6. Results of bioassay on DOT sample. Days
Material Dosage Percent Mortality After Treatment
Dot 2.0 1b.AI/gal/AC 100 5

" 1.0 1b.Al/gal/AC 98 5

! 0.5 1b.Al/gal/AC 100 5

; 0.2 1b.Al/gal/AC 100 5
Check - 0 5
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A series of tests were conducted with Pro Tec® and Plantgard®& to determine
if they acted as feeding stimulants or deterrents.

Twenty 3rd instar larvae were deposited on the bottom of gallon containers

and allowed to select treated or untreated foliage to feed upon.

then collected under each set of foliage disc over a period of 24 hours.

Each treatment was repeated 5 times.

Frass was

Weighings were then made of the frass

collected.
Ratio VoTlume Frass Weight

Material Replicate Protec:HZO Applied Check Treated
Pro Tec 2 1 2 -1 Painted On 0.00653  0.0080g
Pro Tec 2 2 2 -1 Painted On 0.07148g 0.0177g
Pro Tec 2 3 2 -1 Painted On 0.0124g 0.01369
Pro Tec 2 4 2 -1 Painted On 0.0095g 0.0098qg
Pro Tec 2 5 2 -1 Painted On 0.0094g 0.0056g

Average 0.0105g 0.0109¢g
Pro Tec 2 1 4 < Painted On  0.0133g  0.01529
Pro Tec 2 2 4 - | Painted On 0.0145g  0.0098¢
Pro Tec 2 3 4 -1 Painted On 0.0112¢ 0.0081g
Pro Tec 2 4 4 -1 Painted On 0.0124g  0.0090g
Pro Tec 2 5 4 - 1 Painted On 0.0144g  0.0099g

Average 0.0131g  0.0104q
Plantgard 1 il Z gal/ac 0.0067g  0.0091g
Plantgard 2 0.0061g  0.00679g
Plantgard 3 0.0155g  0.,0089q
Plantgard 4 0.0061g  0.0074qg
Plantgard 5 0.0064g  0.0095¢
Plantgard Average 0.0081g  0.0083gq
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Material Replica Ratio VoTlume Grass Yeight

to Hgb Applied Check Treated

Plantgard 1 1 -4 2 gal/ac 0.0046g  1.00%2g
Plantgard 2 1 -4 0.0068g 0.0079g
Plantgara 3 1 -3 0.0100g 0.0141g
Plantgard 4 1 -4 0.0033g  0.0050g
Plantgard 5 1 -4 0.0063g (.0069g
Average 0.0062g 0.0078g

A series of tests were conducted testing the viscosity of formulations
containing various amounts of Shade.

Formulation Temperature Spindle Vicscosity
1 Tb. Shade/gal 219 ¢ 2 110 CPS
2 1b. Shade/gal 21% ¢ 2 160 CPS
3 1b. Shade/gal 219 ¢ 2 310 CPS
4 1b. Shade/gal 21° ¢ 2 460 CPS
5 1. Shade/gal 217 r 7 530 PS
il only 2 : 80 CPS
1 1b. Shade/qgal 20 ? 140 rpS
2 1b. Shade/gd) 37 L 190 (1S
3 1b. Shade/qal GO | 30 CFS
4 1b. Shade/gal O 2 460 CPS
5 |b. Shade/gal G 2 1000 CPS
H,0 Only s” ¢ ? 30 CPS
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Formulation Temperature Spindle Viscosity
Pro Tec (8 219 ¢ 2 110 CPS
Pro Tec (4 219 ¢ 2 110 CPS
Pro Tec2 (8 21° ¢ 2 110 CPS
Pro Tec? (4 21° ¢ 2 110 CPS
Pro Tec3 (8 21° ¢ 2 110 CPS
Pro Tec3 (4 21° ¢ 2 110 CPS

1/ Ratio of H,0 to Pro Tec .

b
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Feojoct Number: GM 6.2.3

Project Title: Periodicity of Pheromone Release from female Gypsy Moths
Pencrt Period: October 1. 14977 - March 31, 1978
kepurt Type: Interim

Froject Leader: R. G. Reeves

A dgetailed report coverinag work conducted in this project will be included
in tne next laboratory reporc.



Project Number: GM 6.2.8

Project Title: Field Evaluation of Controlled Release Formulations of
Disparlure for Gypsy Moth Mating Disruption

Report Period: October 1, 1977 - March 31, 1978

Report Type: Final

Project Leaders: C. P. Schwalbe and £. C. Paszek

Appendix 1 is a manuscript covering this project which has been submitted
for publication in the Annals of the Entomological Society of America.

i
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Project Number: GM 7.2.1

Project Title: Efficiency v ¢} Disparlure-Baited Traps in Arrays for
Estimating Mate Moth Density and Delimit-tion of
Infestation

Report DPeriod: October 1, 1977 - March 31, 1978

Report Type: Interim

Proj.ct Leaders: Charles P. “cnwaibe, E. C. Paszek

A cetuiled report covering work ¢onducted in this project will be included
in the next laboratory report.



Project Number: GM 7.2.4

Project Title: Development and Assessment of Techniques for Comparing
the Competitiveness of Populations of Male Gypsy Moths

Report Period: October 1, 1977 - March 31, 1978

Report Type: Interim

Project Leader: V. C. Mastro

Introduction:

The objectives of this project were:

(1). to evaluate monitoring ‘tools for comparing the competitiveness of
strains of male gypsy moths.

(2). to compare characteristics which may affect the competitiveness
(ecolosion, dispersal, longevity, male searching behavior and response to
pheromone sources) of laboratory-reared and wild strains of male gypsy moths.

This report contains results of these studies. However, because of the
large number of variables involved, analysis of the data is not complete.

Strain Comparisons

A preliminary comparison of the competitiveness of several test strains was
presented in the last report. Males from various strains displayed similar
ecolosion and dispersal patterns. When comparing the proportions of males
recovered, laboratory reared (NJ,.) and wild male were nearly the same,.
Stated differently, laboratory m;?es located pheromone sources as well as
feral males. However, some differences between strains were noted. Table 1
presents the average age of the laboratory-reared and wild males when captured.
When comparing the proportions of total capture with age, a larger proportion
of feral males are captured on day 0O (the day they ecolosed). It appears
that N males require either a gre.ter lengtn of time to mature and become
sexually~active and/or secondary disrersel from intermediate resting sites

is delayed. It is unlikely that thi¢ difference in activity alone would be
critical to a sterile male program because the continuocus release of males
required, would offset any difference in age and activity. Although
laboratory males are able to search out and locate pheromone sources as well
as feral males, the periodicity of sesua  activity is not the same. Peak
capture of NJ 5 males generally occurs izter in the day than peak capture

of feral ma1el (Table 2 - 5). From 7/13 to 7723 {Table 4) peak capture of

NJ 5 males averaged 3 hours later than peak capture of feral males, this

wal the largest difference noted thraughout the test. During other periods
activity peaks of wild and laboratory strains were not as widely separated
(Table 2, 3 and 5). The reasons for this observed asynchroncus behavior

are unknown. Environmental varitaules (temperature, R. H., and solar radia-
tion) are being analyzed for possible relationships to male sexual activity
periodicity. Periodicity of capture in traps appears to be mediated by
temperature. Shifts of peak trap capture occur later in the day with cooler
temperatures and earlier in the day with warmer temperatures. A complete
analysis of the data and complementary laboratory studies, however, will have
to be completed before the exact relationships can be explored.




Trap Comparison:

To develop a tool for monitoring wale sexual activity, six treatments were
compared. The standard for comparison was a one day old virgin feral female
placed an the bo]e of a tree. Other treatments included traps baited with
laboratory reared or P fema]es or feral females. As a fifth treat-
ment, traps were ba1tl8 100u$ of ) disparlure. Blank traps were also
1nc1uded to serve as controls. Pre11m1nary analysis of the data indicates
there were no differences in the age or the strain of males captured between
baited trap treatments. For example, traps baited with NJ,. females caught
eauivilent proportions of wild and laboratory reared (NJ,, 1 males. When
compar ing the total number of males captured by each trap treatment, (+)
dispariure baited traps outcaught all other treatments; approximately 31%

of the total moths caught were captured in disparlure-baited traps. ¢Each

of the four female-baited traps captured ca. 16% of the total males. Blank
traps accounted for ca. 4% of the total capture, It appears that pheromone
baited traps will be useful for monitoring male sexual activity. The only
significant difference noted between (+) disparlure baited traps and any of
the female treatments was a higher capture rate during periods when females
normally are not calling i.e. early morning and late evening. Additionally,
the asynchrony between strains in periodicity of capture described earlier was
also apparent in the results from the (+) dispariure-baited traps and the
female-baited traps.

Conclusions:

Preliminary analysis indicates that male moths from the NJ,. strain are
competitive. They displayed behavioral patterns similar t% the feral
strains. Also, the laboratory strain searched out the located pheromones
sources as well as wild males. The significance of the shifr in the
neviodicity of activity of laboratory males is sti1l underersiined.
Periodicity of feral female mating behaviors will have to be characterized
to describe its importance. Also, the factors requlatina activity remain
to be explored.
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PLOT

Tabie 1.

Mean capture age and % of Total Capture by day of capture of Laboratory
(NJ]5) and Feral strains

STRAIN

NJ

r1s

FL-wld

X

AGE

0

14.

14.

15.

15.

13.

of male gypsy moths.,

DAY

943

137

000

.762

525
789

1 DAY

73.
78.
79.

71

67.
67.
43.
57.

993
161
943

.556

2 DAY

18.

4.
14.
12.
17.
13.

31

20.

631
598
259
444
690

927

.579

717

3 DAY

.297
.724
.901
.b56
.610
.740
.015
. 187

4 DAY

0.000
0.000
.380
444
2.347
.228
1.504

4.382

reared

DAY

.000
.575
.095
.000
122
457
504

.792

DAY

.000
.000
.285
.000
.000
.000
.000
.100
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PROPORTION OF MALES CAUGHT
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PROPORTION OF MALFS CAUGHT
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PROPORTION OF MALFS CAUGHT
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Project Number: GM 8.2.1

Project Title: Release Characteristics of Polyvinyl Chioride Disparlure
Wicks

Report Period: October 1, 1977 - March 31, 1978

Report Type: Final

Project Leaders: R. Reeves, V. . Mastro, .. Yarko

Introduction: Pheromone bait dispensers with controlled release characteristics
are necessary for trapping programs. These dispensers should release a
prescribed optimum amount of lure over a several week period to be efficient

in attracting insects. Bait dispersers which could be prepared easily in the
laboratory would be useful for testing purposes including: mavimizing trap
efficiency by alternating release rate; comparing trap-bait combinations;
maximizing the use of bait placed in a dispenser; and designing dispensers for
specific purposes {i.e. to approximate the release rate of female moths).

Presently in the gypsy moth program, cotton and Hercon wicks {a commercially
prepared wick) are used for testing purposes. Cotton wicks are easily prepared
but do not have uniform or long lasting release characteristics. Hercon wicks
offer the advantage of desirable release characteristics but the disadvantage
of little flexibility of adjusting bait strength or release rate in the labora-
tory.

It was the purpose of this study to investigate the release characteristics
of laboratory prepared polyvinyl chloride bait dispenser. 7Tnis method for
dispensing lure has recently described and used successtull. (Daterman 1974,
Fitzgerald et al. 1973).

Methods and Materials: Wicks were prepared in the manner ar<cribed by Daterman
71974). A1l wicks contained 5% disparlure by weight. The “lastic formulation
and lure were mixed (roto evaporated) for 3 hours before forming in molds and
fusing. Molds consisted of 2 glass nlates with 4-2mm <pa<- - ~etween. The
finished wick were large flat sheets of disparlure impregr .- -3 pnlyvinyl

chloride. From these sheets 3 different size wicks were cu- "4 cm « 1.5 cm,
6 cm x 1.5 cm, 8 cm x 1.5 ¢m).

To determine the release characteristics of wicks, the system and procedures
described by Schwalbe (Semiannual Report Oct. 1976 - March 1377) for pheromone
emission monitoring were used. Wicks were placed in cuil :tion tubes and air
passed over them for 24 hour periods at wick ages of 1. .. ~. 10, 17, 24, 31 and
38 days (flow rate 50 ml/min, porapack § used for collect - =ubstrate).



Results & Discussion: Emission data are presented on Fig. 1, 2 and 3.
ATthough wicks had the surface area, initial weights differed because of
variations in thickness. Emission rates for wicks of the same surface area
were not combined because of differences in initjal weight and, therefore,
differences in lure content. Emission rates increased with surface area

and initial weights (lure content}. Rate of emission was nearly constant
over time (table 1). The rate generally increased after 31 days. Wicks

were held under room conditions which varied and this may account for

some of the variation in release rate. This method provides a simple,

quick laboratory technique for preparing wicks for test pruposes. The emission
characteristics of a particular size {surface area) wick may be more standard
if casting procedures were followed which produced wicks of the same weight
(lure content).

SHE-



Table 1. Mean emission rates over 38 days of Polyvinyl chloride
dispariure wicks

Initial x

Dimension Total wick Release rate Standard

of wick Wt. _ug/24 hr Deviation

4 cm x 1.5 cm 1.1238 g 5.93 1.88
1.2597 g 14.55 4.¢”

ca 2 mm 1.6925 ¢ 17.19 1.2
1.9869 21.08 3.60

6 cmx 1.5 cm 2.4075 g 22.95 5.15

ca 2 mm 3.4123 23.80 4,93
2.5456 45.81 12.07

8 cm x 1.5 cm 2.9751 44 .44 12,

ca 2 mm 3.5334 45.04 9.if
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ug of disparlure/24 hrs.

Table 1.

fmission Rates of Polyvinyl Chloride, Plastic Wicks
(5" disparlure by wt.), Surface Area (4 cm x 1.5 cm x 2 mm)

: e ™ T s
i . e e — 7
S0 T T T T T T T /
‘e S S T T - s
e e
} .//
43 //'/// ~\\
‘i‘ .//' \
; +
i
8— ~—a
~—_ // — /.
| / \\./ \
( ™~
i / \,/
l /
t
A 7
' | _— /
T T T T 1 T ! 1
O 1 2 3 10 ¥ 2% R 38

AGE IN DAYS




Table 2. Emission Rates of Polyvinyl Chloride, Plastic Wicks
(5% dispariure by wt.), Surface Area (€ cu x 1.5 cm x 2 mm»

Je-
.\l
\ R
\ \
32 \
| ) / \
i \ ‘
26 \ / \
| \ , / ' \
f \L/"/ \\ / \ o
! — \ \\ / \ /\\
i ~ / »
S e . N, —f - > ) /
5 \§>/ // o\ y /// ,// \\\Qb\ p
h . / \ \\ / ' / (]
i //ﬁ g \\ / // \\\\\\ /ij ’ ““ \\\ Ji///
2 2 S NN
7 T N
l T T ] e I ] ™ I
1 2 3 [0 17 24 3L 33



SAvYd NI 39%Y

85 ¢ T 47 oT ¢ A T

fon

\.\ / !
/ /
2NV

(W 2 x wd G' X W Q) esdy azeiung i AQ sanpuaedsip b
SHOLM OLASB|d 9pLa0iUs [AUuLAA{0g ;0 $3%eY UCLSSLW3 "¢ 9lqel

]
to
"

R S
5
I~

L
'y

Ay pg/sdanidedstp 40 b1

-69-






Table 1. Adult Male Moth Eclosion Record

Irradiated Control
Treatment x time to x time to
(dosage/age emergence % emergence
of pupae) n Emergence  (days) n Emergence (days)
2 krad/4-5 day 150 P P17 50 94 11.8
2 krad/6-7 day | 49 96 12.2 - - -
2 krad/8-9 day 119 160 12.3 55 100 12.0
2 krad/10-11 day| 136 57 11.4 71 92 11.6
8 krad/4-5 day 150 97 11.2 50 94 11.8
3 krad/6-7 day 146 99 13.6 60 98 13.6
8 krad/8-9 day |149 99 12.0 95 100 12.0
8 krad/10-11 130 82 12,90 40 98 12.2
10 krad/4-5 day | 140 99 11.6 55 98 11.5
10 krad/6-7 day | 143 ' 12.6 60 98 13.6
10 krad/8-9 day | 63 28 12.0 - - -
10 krad/10-71 " | 122 E 12.2 40 98 12.2
15 krad/4-5 day | 100 B 12.6 66 95 13.0
15 krad/6-7 day | 146 o7 11.9 56 100 10.8
15 krad/8-9 day | 150 12.0 63 95 12.0
15 krad/10-11 " | 150 73 12.2 45 100 12.4
20 krad/4-5 dav 15,0 £,6 95 13.0
20 krad/6-7 day |17 Yo 56 100 10.8
20 krad/8-9 day |17 1o 55 100 12.0
20 krad/10-11 * |« i.n 45 100 12.4
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Table 3. Size, embryonation and Hatch of Eqg Masses Produced from Females Mated with Irradiated Males.

Age

Class Treated - 2 krads, Control 9

n # eqys » Embryonation Hatch n # eggs % Embryonation Hatch

4-5 >100 5f 46 12070 95 (17) 47 (19) 17 869 (201) 99 (3) 58 (27)
<100 O - - - 1 46 0 0

6-7 -100 32 660 (191) 94 (11) 21 116) INCOMPLETE
<100 1 66 88 0

8-9 >100 46 812 (174) 97 (7) 52 (17) INCOMPLETE
<100 1 46 0 0

10-11 >100 71 836 {239) 99 (5) 40 (23) 29 763 (180) 99 1) 61 (21)
<100 0 - - - 1 13 23 0

Treated - 8 krads Control

4-5 ~100 47 765 {227) 92 (20) 25 (18) INCOMPLETE
<100 ] 2 0 0

6-7 >100 72 841 (222) 96 (13) 30 (15) 48 907 (223) 99 (1) 74 (25)
<100 1 92 17 0 ] 24 0 0

8-9 >100 89 803 (193) 97 (9) 21 (13) 69 710 (219) 93 (21) 58 (28)
<100 1 99 0 0 2 57 (40) 44 (32) 21 (29)

10-11 >100 71 670 (171) 96 (7) 17 (17) 22 674 (230) 99 (3) 53 (28)
<100 1 27 15 0 2 65 (29) 30 (42) 4 (5)
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Age Class

4-5 >100
<100

6-7 =100
<100

8-9 >100
<100

10-11 >100
<100

n

21
5

65
3

50
1

23
2

# eqgs

483 (227)
29 (30)

859 (269)
37 (35)
751 (189)
10

649 (197)
36 (1)

Treated - 20 krads

Control

4:/’ %
" Embryonation Hatch n # eqgs % Embryonation  Hatch
il 0 35 808 (222) 87 (30) 55 (24)
0 0 0 - - -
87 (18) 1 (1) INCOMPLETE
0 0
92 (16) 23 847 (254) 94 (21) 58 (24)
0 0 0 - - -
93 (8) .22 (.42) INCOMPLETE
3 0







Project Number: GM 8.2.3

Project Title: Gypsy Moth Mating Behavior
Report Period: October 1, 1977 - March 31, 1978
Report Type: Interim

Project Leader: C. P. Schwalbe

In order to standardize certain mating porcedures used in connection with SMT
investigations, a number of tests were conducted in which the effects of
insect age, and duration of copulation on sperm transfer and egg fertilization
were evaluated. These tests are briefly described below.

Adult insects of known age were individually paired at 10:00 a.m. and allowed
to mate. The pairs were held in tubular plastic screen cages (8 cm dia. x

10 cm h); if mating did not take place by 4:00 p.m., the pair was excluded
from data tabulation. Thus, all results are based upon insects which mated
during that 6 hrs time interval.

Table 1. Effect of Insect Age on Precopulatory and Copulatory Time, Egg Mass
Size and Embryonation.

3 ? % Precopulatory Copulatory Eggs/ %
Age Age n Mated time (min) time (min) female Embryonation
1 ] 22 95 114 (96) 66 (23) 724 (227) 88 (28)
1 2 14 93 38 (66) 67 (35) 784 (148) 98 (2)
1 3 15 87 11T (11) 78 (20) 753 (221) 78 (22)
1 4 -
1 5 26 38 41 (37) 75 (7) 694 (154) 69 (39)
2 1 8 100 5 (4) 48 {10) 742 (247) 96 (9)
2 2 15 100 28 (46) 58 (22) 771 (130) 97 (3)
2 3 15 93 13 (14) 71 (25) 657 (156) 81 (26)
3 2 12 92 33 (45) 87 (21) 862 (172) 97 (3)
3 3 15 100 30 {31) 72 (20) 775 (229) 79 (32)
3 4 22 86 39 (38) 68 (19) 750 (120) 83 (24)
3 5 12 58 39 (98) 59 (17) 537 (265) 74 (23)

After females oviposited, they were dissected. Generally, sperm cells were
noted in those females that were observed mating. In one case (3 day S x 5
day ©) an inseminated female did not lay eqgs.

In another experiment, 234-47 nr old moths were allowed to mate. After desig-
nated periods of time, matings were interrupted and females were d1§sected.
Presence of apyrene and eupvrene sperm in the vulva, bursa copulatrix and
spermatheca was noted.

_77-



































































































































